RK3588 TRM-Part1 


Rockchip 
RK3588 


Technical Reference Manual 


Revision History 


Date Revision Description 


2022-03-09 1.0 Initial Release 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


RK3588 TRM-Part1 


Table of Content 
Teale OT ONCE hh basses ruauaasis eae oesrnseneaneoesensensenseesensrnrenseeesensrnrneeeseel ee 2 
Bull Fi Lime 1 wise srs an nas oa 9 aaa 8 
Table INDOX wiiisiisvisvisvissiiscsscisvassssscisciseaseassciscasesssssacsscasssssasasssaasssseasaiseaaaesseaseuveusee’’ 12 
Warranty DISCIAIMED ......... ccc cee nnn ee 15 
Chapter 1. Systenl Overview iasss.teeitecasnaadesaaris see cinerea bea inve tenes eae era eens 16 
LL Adress: Mapping wiissecusssceaneeueteccieeaeeieeaneueevei eee eae saieveie edie caresses eeeenarrenir 16 
1.2. SYSTEM: BOOtiswiieiiiseissiisepbebee eee bOVbGSaGFDNGFONTSSINGSINETOU TD ON ESSIEN STONES SIRE SIE GDS bbbbu baa 20 
1.3 System Interrupt CONNECION .......... cece eee eee eee eee eee nee e ene enna enna eas 20 
1.4 System DMA Hardware Request COnne ction ..........ccceeeeee eee eee ee eee eee eeeeeeeeaeeaeeneeaes 27 
Chiapter2 CRW wsisas svanavopavatanutavedovaxeusus ad eaenarecaeumeues seureuasdueeuvesuentnvat Seoiatatieeys 29 
2A QV EEVICW oiied bce Hee eee e Lae ies Onde ea ia Tae a aala aaa eagle ge coe 29 
2B OC lac alii urns AnaA as hAnha hahaa hAhathhhnhAs bhhhhhheeeatbhhhhhhhannanbhhhihh hh: c@eehs Me emai 29 
273-FUNCLION DESCEIPUON wisecicnmineacvererereeereeeeninerererreii crete OR Reins baat 30 
2.4 CRU Register DeSCIiption ......... 00. c cece eee eect eee eee eee eee eee eee enna eee nese geeeneeenaees 33 
2.5 DDROCRU Register DeSCTiPtiOn ............ ce ecee eee eee eee eee eee eee eens eee ete e eden eeeeeee ees 259 
2.6 DDRiICRU Register DeSCIiPtion ........... ccc eee eee eee eee eee eee eee eee nese nee eee eee eeeees 265 
2.7 DDR2CRU Register DeSCIiPtiOn ............ cece eee eee eee eee eee ede eee eee eee eee eeee eens 272 
2.8 DDR3CRU Register DeSCIiPtion ........... ccc cece eee eee eee eee nee eee ener eee eee eee eee eee 278 
2.9 BIGCOREOCRU Register DeSCriptiOn ............. cece cee eee eect eee eee e etna eee eens eeeee eee eee 284 
2.10 BIGCORE1CRU Register DeSCriptiOn.............:.cceteee eee eee eee eee eens eee eens ee eeeeeee eee 292 
2.11 DSUCRU Register DeSCription ............ cece eee e eee ene eee et eee eee ene eee eee e neers 300 
2.12 PHPTOPCRU Register DeSCription ............... cee eee ene eee eee ee eeeeeee ee eee eee eee teen ee eee 319 
2.13 SBUSCRU Register DeSCIiptiOn.............c cece eee ee eee teen eee eee eee nee eee eens eee eee 323 
2.14 SECURECRU Register DeSCriptiOn ......... 0... cece cee eee eect eee eee teeter eee enna eee ene ees 328 
2.15 PMU1CRU Register DeSCriptiOn ...........cccccee cence eee eee eee eee ene eee ene eee e eens 341 
2.16 PMU1SCRU Register De@SCIiptiOn............ ccc cece eee eee eee nee ene ene 355 
2.17 Application NOtes........ccccceccee es Mec ee eee IM ce ceceeecseeseeeseetesneesneeseenseetesneesnengs 358 
Chapter 3: CPW iwssiasseniassie bain rear caise Malls tgM id delwenia syesbadenelasalaunis dleaeiabalasualaies 362 
3. L OVERVIOW sissusetece cies seee tae Sessa ae Fale es eas Ga DOTS NSS NaN ATU TNE SETS NTU Na SUSLESR STEELE REO TEN 362 
Siz BIOGK Diag ray vivian het vectra et lo wt pircienimmni mmm nce eit 362 
3.3 Function Description .. gy... QB... Bese cceccceeccseeseesceeeceseceeescenscetecesessensnensontsonteass 363 
Chapter 4 Graphics Process URit GQBO) .....ccccccccccesscecessseeenseeecsssseeeeseeensnsaeeresaseues 364 
AL OVOrVIOW ooo cee Me em eM cece cecseesseesceseenseeneeseessceteensesseeseetsonteenesstensente 364 
ewes SB is(elesiinmer tt, Sr. errr etter entre rere errr crn crn er ere rr crr err cree cre crn err creer 365 
4.3 FUNCtION DeSCriBRION Ry iisscsisricisecssrssricereesswiseireseceswesewr sete reac eserseireereresawiewes 365 
4A REGISter DESGrIPMOM Rec. tiiitissscsissssssassascapaaueapasued saaedsaaaeCaaaaSEEaaauOADaaEEa Raa USEEENESE 365 
omlgiicg Gay la: Hel sidlos meer rrr rr creer err rere re crr err ere errr cer reer ec crr err rrr cree 365 
AG AP PliCatign RASS sciisisrseea shel sees ie eee ek ewe ene rece se arenes siesta yee rere seers 366 
Chapters: VA) awskeransuiasris sii searnasadeiveasanuiasaswiubaed eviduadaaulveasdsnaauewnelaenia mainte 367 
5.1 OV ERMIG Wine... cece sce ecseesseeseeesceseousecneeseenseeteontecnesseenseeteonteenensnensentsonteens 367 
rg oi| SSID. slo) d= (nn Merrie cre cerry rere crrr rrr rr crrcrr rrr errr crn rrrerrrerrrr rr rrrcrerr Tt 368 
B: 3s) emai cl ING: fOrMat se iirc ee eee eros rete cir erie reer eb ebi rere ebrebinebr er ebrebirrbiesrebriemnnnen 369 
SAP UMatION DESCIIPCION .......ccce cece nsec eee cee ee eneeeeenaneeenaeeeneseeeeagaeeeenanenenaasenagaeetaganes 372 
DiSBREGISCEH DSSCE PUL Mise a 385 
5: 6 Application. .NOtES oii iste mes heres seis sires eieeme weedy sere ee Se See ees Pee oem 674 
Chapter 6 General Register FileS (GRF) .......ccccccccescsecesseeeeeseeeeeeseeeeesaeeeeesaneeeeaenens 685 
Olt OVERVIEW Si setistiactiacstits tas Soas sa aiex ees tases seeds ee Tas Uses ees ARIS TINS Vas aa eA NIST Tae Dae TET T IIe 685 
Gi:D FUP CULO: DSSCEI UNO aces aia cess au iwi avn oasis gain aioli gain aint aleve alana 685 
6.3 PMUO_GRF Register DeSCriptiOn............cccce cece e eee eee eee eee ener nee nee eee neers 686 
6.4 PMU1_GRF Register DeSCriptiOn............cccceeeee ener eee eee eee eee eee eee eee eee ene eee 691 
6.5 SYS_GRF Register DeSCriptiOn ............. cece eee eee eee eee ee eee ene neers 707 
6.6 BIGCORE_GRF Register DeSCriptiOn.............. ccc eee e eee e eee eee eee eee eee ee eee eee eee ene eee 729 
6.7 LITCORE_GRF Register DeSCription ..........cccccesceeeceteeeeseenseeteeneeeeeeseenseeteeneesneegs 732 
6.8 DSU_GRF Register DeSCription ............. cece eee eee eee eee eee eee ener ene eee eee ene eee 734 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2 


RK3588 TRM-Part1 


6.9 DDR_GRF Register DeSCIiPtiOn ...........: cece eee eee eee eee eee eee eee ee nee nents 740 
6.10 CENTER_GRF Register De@SCTIiptiOn..........cccccesceeeeeeecseeseeesceteeneeseeeseenseetesneesneees 760 
6.11 GPU_GRF Register DeSCription ............. cc cece eee e eee eee eee eee eee ene eterna 763 
6.12 NPU_GRF Register DeSCTription ............. cece cece e eee eee eee eee eee eens ene ee eee 765 
6:13: VOP- GRE‘ Register: DeSCriptiOn venir ereraannne 769 
6.14 VOO_GRF Register DeSCriptiOn ............. cc cceeee cece e eee eee eee eee nee nee ene enna 777 
6.15 VO1_GRF Register DeSCriptiOn ..............cceee eee eee eee eee eee eee ene enna 786 
6.16 USB_GRF Register DeSCTIiption ............cc ce eeee eect eee ene eee 800 
6.17 PHP_GRF Register De@SCTipPtiOn ...........:c cece cece e eee eee eee eee eee eee ener eee ene e eee nates 816 
6.18 CSIDPHY_GRF Register DeSCIiptiOn .......... 0... cece cee eee eee eee eee eee eee eee eee e eee 858 
6.19 PCIe3PHY_GRF Register DeSCriptiOn ......... 0... cece cece ee eee eters etna eee eens nese ene ees 859 
6.20 PIPE_PHY_GRF Register DeSCription .............c cece cece eee eee eee eect eee eee eens eeeee eee ees 928 
6.21 USBDPPHY_GRF Register DeSCriptiOn.............. ccc cece eee eee eee eee eee eee eens tener eens 939 
6.22 USB2PHY_GRF Register DeSCIiptiOn .............ceccee eee cece eee eee reese eee eee eens teeta eens 941 
6.23 HDPTXPHY_GRF Register DeSCTriptiOn .............c ccc cece eee eee eee reese eee ee eee ebeeenaee eee ees 952 
6.24 MIPICDPHY_GRF Register DeSCriptiOn .............. cece cece eee eee reece eee eee e eee eens teense 954 
6.25 PMU1_IOC Register DeSCription ..............ceecee cece eee eee ete eee bnaeb eee eeeeee 956 
6.26 PMU2_IOC Register DeSCIiptiOn .............:ceecee cece eee eee eee eee ene eee nen eee eee eee 967 
6.27 BUS_IOC Register DeSCIiption ............ cece cece eee eee reer rane tees eee e eee eee 983 
6.28 VCCIO1_4 IOC Register DeSCriptiOn ......... 0.0... cece eee ete e ee eee eee ene tees eeeeeeeeeeenees 1008 
6.29 VCCIO3_5_IOC Register DeSCriptiONn ............. ccc eeee eee eee ee eee eee e eee ee ee teens tees eeaees 1028 
6.30 VCCIO2_IOC Register DeSCIipPtiOn ........... cece cece ence eee eee eee eee eee ee eeee tees enaees 1063 
6.31 VCCIO6_IOC Register DeSCIiptiOn ............ ccc ece cece eee eee eee eee eee ee eee eeeeeeeeeeeaees 1068 
6.32 EMMC_IOC Register DeSCriptiOn ............::e cece eee e eee eee tree eee enna enna ee eee eee eneeenaees 1081 
6.33 Application NOtES..........cccecececsee sce e seen eee sees ee Mee tsctesssesscesscesscnsesnesseensenss 1089 
Chapter 7 Power Management Unit (PMU) .......ccccccccete eect ences ee eeeee tense eenaaenenaaas 1091 
7.1 OVOrPVICW. oo. c cece cececce nsec nseeeeeeeeeeenss ences iM Ries ccesscesscsesssesscesscetsetesssenssensoens 1091 
Pie’ a)=\(s12 Qi Bit (a[c ie” OA Come, Wael mE EEE re 1091 
7.3 FUNCtION D@SCIiPtiONn .......... cece e eee ee eee ene eee eae eens ene etna e eae 1092 
7:4 Register DeSCriIPUONsiscciiiseeei ieee Reet eee IM eee bebe ene eie erie tere bee eta bbb ete ebe ee ebb bay 1098 
7.5 Application NOtes ........... cece eee eee eee eee eee ene eee nee nee eens nee eee eae 1268 
chapters MMUGOG wiacectassss tains aeons ahi sevens catarsas uae seiineseneaasea thine eee 1273 
8.1 OVErVICW. 0. cece cece eeepc fleece ND ce cceescereceeecneesseeseetseetecnsesneesrenseeresniesneenrnnents 1273 
8.2 BlOCK DiagQrarn 2.2.0.0... Ae Reece nsec ssceeecceessenscessceseesseesenseessoeteetteesenstensoers 1275 
8.3 FUNCTION DeSCTrIPthOn gam, .. Rn. Ral e ccc cececeeeeseeeseeseesseeseeneesseeseetseeteentesnensennsones 1275 
Chapter 9 MCU SubSySt@Qgl...Rqy..cccccccccecsesereseneeenseeesensaeeuesaeeeensaeeeasaneneasanerenaues 1276 
981. OVENICW iiss wes MPs Ryswebowntasiasieaeseweaetassbanseaeseweaeia sian seeaeNeeeaseeaseeeaawened’ 1276 
9.2 BIOCK DiQQrAM ....... ccc e cece eee ne nee eee ene eas 1276 
9.3 Register DeSGriptiOry, ....... cc ccccceccee sees eee eeeeeesseeseeteeeseeneesseeseetsonteeneesnensenteoneeess 1278 
9.4 InterfacegDOgPPPPPION.......ccccccecesceeceesseeceesenceeceeeeeesenseneesreeseeseneeesrresenaenaeentes 1296 
9.5 Application NOtes ..........ceccce eee eee eee eee eee ne nee nee eee eee nee eee ena eenaeenaes 1297 
CHa Pte l= de NMROI cda io tecls ctu adtids tee uteeneaptia ia aati ual ysteaaa a vaalaa ic adasiauaiediaaaaa eh die ts 1301 
BDO RS VRS WW aaa asncsaenaaun'aac onan n'a ac aches elaine aceel becca relat eelacecel niet aisle 1301 
PU Eee laa siesen nas neannnnaannusneennuneusnsnesnnenesnsnesneenhnnsneneeEEnES 1301 
hO Safe PCtion DESCIIPCION ......... cece sce sees eeeeeeeeeseeesceteeeseeeeeseesseeteeeteeneesnenseetesntegss 1302 
1OR4 Register D@SCIIPTION .......... cc cceccee sce eeeeeeeeeseeeseeseenseeeeeseesseeteentesnensnensenteonteess 1305 
DO SAP PI Cath Ori NOLS sieiarecncacacacecacesacasareraraynrararaseararacatarere:avarerratnraarasecararecetarae’avareravaraarasa/aaracalararsataresraterararavecarsiniarapsnter 1311 
Chapter: TD GICGU0 vansvescexcorstavecovntdeumures Gaumuintavsmuvatbeamuv ns gestatnitunuvedcenmuuniouinovas 1312 
PAA OV ELVICW toneian taco Wiiuenn tia neharonoiurennnnieaonanemnnlnroanenpunenamuungnnvaageiennanauunnnnaselts 1312 
11.2 BIOCK DidQram......... cece eee enn eee ene ene 1313 
L133: Function: DESChIPUON siisieisiessriie ieee eee 1313 
Chapter 12°DMA Controller (DMAC) jiscicsiseciiessiacvaisiaacisseuiasiaseaiaveaesnadsdadeviaciewens 1314 
12. TV OVERWIGW ecessseelcsese tree Sa Pa. Sbsaan Phen SeENE a ueNgEs SENSE LUENasa uses uuwasacuwsceeuunseesuuesasueeSees 1314 
1272 O CK: Dee ainsi c'cnsn n'a ain ain nv o’nn naan naan gain ising’ e ain’ sale ade el bca'elv sain lait e ade eval 1315 
123: FUNCtION: DESCHIDEION ssisiiscnnnanineaieneeneaiinwie anaes aaeweawienewee ee eemmanls 1316 
T2 Ay REGIStErDESCHI DELON Bavsaaece aes aii eet nite ania alec ie tle han Ral ale dee Maes aa eal ieats 1317 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3 


RK3588 TRM-Part1 


D2 STAI LENG SD VAG AWD soins nics inn nnn cu'n'einn'ne nnn jeune n(n 'n'nn'n'en(nn’ajn'njna’e n/n 'n nna nnn 'nine'n'n nena een ene 1364 
L26 APPliCAtloriINOCES ise-srsciniararencaracecarereerere’ererecelereretnrar’ata’e'snieie’eeincelseiete e’sla elaine laie’e leietele’atneeialnie elaine eieca (aint 1364 
Chapter: Ls SOMME, BWEFER: aii lcivensutvae ae Ceca aver avsunwaneeouce un unten eteeva anak ue taee en aeemavet L371 
ye Ys 07) kV 0) | 1371 
13.2: BlOCK Dia Qralim iviiccates ciccsiccvaiieviieeanesiieeissnsinesaieeisnessesisisesieseleesitiesiitesisesisisseiesiiesistesiieeisdenie 1371 
13.3 Function DeSCription ......... 0... cece cece eee eee eee eee eee tense eee eee ene e eee ene ee eee eines 1371 
13. A IMLEMACES DESCHIDEON eres hieiienmormnenasmnssmnoenannemeume noone name nor nnnnameumenornnnnanienees 1371 
ERG Pore Ave) 91) ete Leto) abe NK © 1 >] ~ yee inet err nen rn 1371 
Chapter 14 Temperature-Sensor ADC (TS-ADC)......cccccccceeeeeeeeeeeeaeeeeeeaeeeenaaeeenaaes 1372 
14.1 OVOGNVIEW wisseveesnes iy cesvecescecesssavevdsseeaass00s sasseassseuevsseieae vers eesesversseveeeeei eee seggees 1372 
1472: BlOCK DigG Fan ir iureieeeri teecmuerniuernuneceecsrnnernesennereneceesuntiulr 1372 
14.3 Function DeSCIiption ........... cc eee eee eee eee eee eee eee eens eens eee eee ee aeeeeeeeeeeebnees 1372 
14:4 Register: DeSCriptloniseicicscicceeeieeeeeee retiree eee eee gy Ci 1373 
14.5 Application NOteS.......... cc cece cee eee eee eee ene eee ene eee eee eens ennai nee eenene 1393 
Chapter-1 5 Deb Gistekeus sclera ear dieciicwed aed al weduea ecueaeaed sa Mees Sag 1394 
15: THOVERVICW vatiteaeeitettsist erase lieete ein ee ease ea neat tt 1394 
15:2 Block: Diagram isis cisicssiis sess eeee eerie aera reese eee gM ie ase nnoees 1394 
15.3 Function DeSCriptiOn ............cccccee cece eee eee eee eee eee eee eee eee neste aeeenee enna 1394 
15.4 Register DeSCIIPtiONn ........ cece cece cece ee ee eeee ence eee eee Deen seeeeeneeenes 1394 
15.5 Interface DeSCIiption ........cccccccceeceeseeesesceseeneenec eee MR AG Mi cccccecessenseeeeees 1395 
Chapter: 16: Mailbox snssiassiehiiaeannncaieivbaseneiniia dein s nacasie a Mperanideaaanel vasa enaiins 1397 
16.1 OVErVICW .... icc cceccee seen eect eeteeceenseenscetseneees es: Miss Res Rig Mics seetseetecteesesseensoees 1397 
16.2 Block Diagram. .......cccceecececsee scene cence eee ee ee Me cM De ceesseescerscetesreesreeseeneeees 1397 
16:3 Function: DeSCriPtlOn isiccceissierser eee ees ig Re oa sve sees seed seed seieeeeNsbuNnens 1397 
16.4 Register DeSCIription ........... ccc cece eee eee eee ene eee nee e eee enna eee eee eens ee aeeeneeenaees 1397 
16.5 Application NOteS............ ce ccee cee ener ne eee eee eee eee ene e nee esse nee enaees 1401 
Chapter 17 Watchdog Timer(WDT) \ cs icnsgge ee Mec Rye ene ean eens wnni stan cee euewene cen ediewnes 1403 
17.1 OVErVICW ... ccc cece cece eects Meee RD eee ce ences een seeeensaeeeenanenenaeeeeneaeeeas 1403 
17,2 BlOck Diagram. siisisisiiiithiiie ia Bes Si 1403 
17.3 Function DeSCriptiOn ......... 0... cc ccee cece tee eee eee eens eee eee ene eee eens ee nee enna 1403 
17:4 Register: DESChiPtlonncci5i si chest ewer cieeeereeeeeeeee ee sii eee ebtee ee iiee ee eee eee setae eebeee ees oeeees 1404 
17.5 Application NOteS...........c:cceeee eee eee ener eee eee ene eee ene eens eee eee ene e nese eee enaees 1407 
Chapter 18 Pulse Width Modulation (PWM) ........ccccccceeeecee eee eee ee eaeeeeeeneeeenaaeeenaaes 1408 
18.1 OVERVIEWS iisccii ness: gues se aii ier ssiaaeieadeaane nya eeweeneaeNaNe nN ee auewtemeNmaueEnnnens 1408 
18.2 Block DiaQraim... RQ. Ryi ricci eceeceeceeee eee eeseeeeeeeeeseeeeeseeeeteseeeeeaeeanteseesenaeeanies 1409 
18:3: BUNCtION DESCHIBE Oi i i5s..55538s1sas nase anes acess enseuaseures acess enssesssuassarsssenseenseanseune 1409 
18.4 Register Descrifptiony, .Y.........cccccesceesceeeeeeeeeeeseeeseeteeeteeneeseeeseetseetegntesnenneenngess 1410 
eoPeomigucirc, QO) aq," irr ere er Terr rrr rrr rs 1429 
LS iO ApPliGAatiOny Mens wses55si4ti iii casccssssasscussesesesssecssesusseusscensecssseasseussceasecsssonaee?s 1432 
Kiel PES rs. LMTioMiiarurws nana cis tnteins Patek ed lesntoiea dd Madan ed ania Geena bias wea ER eaA Se 1435 
19.1 OVECVIRW 2 sesrsesereiesuiievebieiosiaseswinassweieieseisiodessssseusaveusbaboousabooubnanoneba noun ees 1435 
LSD: FROG A AIT cia ial aharevrcnerea erates a eee eee 1435 
1s9MB FUINCtION DESCIIPTION ........ ccc cee eeeesee teen eeeeeeseeeseeteenteeneesseeseetsoeteneesnesseensonts 1436 
19.4 Register DESCrIPtion ........cccccecseeseeesceeeeseeeeeeseenseeteeetesneesnenseeteetesnensnneneenngees 1438 
I> Interface DeSChiPtlOn i. cicscisisscciscscccscisccsscseccsciavcascvecasvascaseisevsscaseiseiseiasiaanens 1457 
LOAD pliCation NOteS.s27:.tiistitistsscsasaciasesassiaassaaaeawsesasseussanasseaaeeaseeussseasaeaaeonaeens 1464 
Chapter.20 GPIO sisdovansnacwcinnans Ss Wuundduha maddie, Saaawdshaeain dees weukee a awind ae WEnReeIA ee 1468 
20:1 - OVERVIEW sissorseniensinnsu been easing aageauaan sae Yeats sueeairaan sav enauenueenGaeubauseN es suenucanee nmnne 1468 
20-2: BIOCK: DIA Gran esis Aiuiaidiew ee eneneane rn nedneaneane rn ned dean rene steed deen rene ste eeeeeeeneEe 1468 
20.3 FUNCtION D@SCIIPTION ......... ccc cee cee cece ese eesceeeeeteneeseesseeteeneetenseetsontesnessennsonts 1468 
20:4 REGISESE: LSS CII ELON aise ars rsinsararsnsararornrerrsiererarvin-ararsnsarerngcnrevain ngininininbinibipbisinipisib egibibiniibipibip igib alate tl 1469 
20. 5 InteMace: DESChiPUOM i. ciits0s crecicccrisntennrectccrientenneereernanaeren aera shane 1479 
20.6 Application NOteS..........::ccceeee cece eee eee nena nen eee eee ener 1490 
Chapter. 21 126 Intemaces iss Aniesavedsuwanddvsveanvaes rand lneias evs wound wii aes Una seanoas 1491 
21.1 OVEPrVIEW weseriieseersssreresesbaesesbebssueeasebe bess baeSbSbbNSbSbb eS SNE NESSES ESSOOS ESE OOS SESE IEP ERES 1491 


Copyright 2022 © Rockchip Electronics Co., Ltd. 4 


RK3588 TRM-Part1 


Pag NP & he) oa B= (a |= (yu eee errr rrr nt 1491 
21.3: FUNGHON DESCNIDUON wii eiveieviieemaivereveriene veneer ewe wewenntils 1492 
21.4 Register DeSCIiption ............ cc cece cece eee eee eee eee eee ene eee ene eases ene en nee eae 1494 
2 edinitehrace Ie ser DiO nat daacddannnnennin aaa nneeen nana Nn Rn in iEENnnORRnimEE NNR nM Anedd 1503 
21.6 AppliCatiOn NOCES sie eimsesaveaiseieeer ieee eane ree eM eR Tees 1508 
Chigpter 22 12 Srawin sanmavor caegey an Bucuivnna enue xe Sarena at anew n ot Se eleig de eR eave Caine ee et 1511 
927 ee an @ 0,1 a0 =) 1511 
2252 BIOCK DIAG Fallin rane ahaa aa nabs aaa aaa aaaa aaah aaa aaa taA aad a 1512 
22.3: FUNCLION: CESCHPUON sieeve emer eee emesis emis eee seats 1513 
22.4 Register GESCIIPtION .........ccccceceeceeceeec eee eeeeeeeeeeeeeeeeeeeeneteeeeeeeeenasteseeseeeennenes 1518 
224 IeCltaCe Wieser PrlOniniacanAAetAGtAniAn eA AetARSAnL ALAS EARAARLA AAA GRARSAR ANAL EE RLARLA A Ad Tees 1543 
225 APP CATION, NOCCS siz jacacasincaracancarareecarace:ncarercncernrecncnnrocnintnecncnrnacnincner sinc eceia nr ecain er ecnin eel niecn ocean ee eiare e eiecere wagers 1548 
Chapter 23: SPDIF Transmitter sxcoavinc satay xe tetensvint eveuanan Uuawidenareeit ieee ies ee 1550 
23.1 OVOrVIOW ...ccccecececseecsee eset eeeeeeseessesseeteoetecrsessesssetscetecntesesssersserees ss Qs + +e 1550 
2332. BIOCK DIAQFalW iri ici Aas alia ab tea a aa aaa aa eee tesa Men it Magee oh 1551 
23.3: FUNCUION-CESCHPU ON sieeve eanesinaai sae Mbps sir epee. 1551 
23.4 Register De@SCIIPtION .........cccceccee sce e eect eeeteeeeesesscetsceteessssseesss Mees ra eeseeees 1553 
2365 INbGIFaCe DeSEHIPUOM caiwaaiiaae eae aeaae ieee aati ss ea MR oat Mn eat 1559 
23.6 Application NOt@S.........ccccecececseesseeseereceresreesteessesscer eee Mes pe Rp errscressresseees 1560 
Chapter 24 SPDIF- RECEIVER ivan delcivinc susie xe tate anit cntua yan Seanad RE A aia ti cana ecient 1561 
24.1 OVEPVIOW 0. ccc cc cece cc cee ee eee een eeeeenneceeenseeeenseeeeneceeee ns Meee Dec enceecenecessnseeeraseeerns 1561 
PEO = ole QB ili] c: a rere CO” SAO A . ee ee 1561 
24.3 FUNCCION CESCIIPTION ........ ccc eee ete eee tenner Qh ge ctteeresnceescetesttesreesrennens 1562 
24.4 Register D@SCIIPtION .........cccceeseeesee eee teens eee ener ce MDs tee Per eesseescessceteestessesseeneeets 1564 
24.5 INbGitaCe DESC PHOM s vacciasiasiasiaaiieiiees sie gs Mask eeaaaaeeaabaeaaa taal’ L572 
24. O:-APPlICAtION: NOTOS isi isieectattiaretteeneeeveasiecaceds Mgnt eM arena venir estas sinelereatnreniare seine sieereniecai’s 1573 
Chapter 25 Gigabit Media Access Controller (GMAC)........c:ccccceeeeseeeeeeeneeeenaneeeenaes 1574 
25.1 OVEPVIOW oli cee cc cece ccc e enn Preece WR Been cece ee neceeenseeeenseeeennenensnaeeerneanetns 1574 
22 BOCK DIAG Fede steaceictrcritate sires ei iil ie Sicha naan aa aaaa aaa aa aah Aaa aaa taaea Aude 1577 
25.3 FUNCHION DESCrIPUON wiiccvsseeirecis Ryge al crete ei err eer eset 1578 
25.4 Register D@SCIIPtiON ..........cccecseesceeneeteeeteeeeesseescesseeteestesseeseenseeteenteenenseeneoets 1583 
2525 INbCIFaCe ESCH PUON itis: Mr isi iia abies aaa eae aaa 1798 
25. 6: Application NOtC: cic ie Nae Bierce sae rears eereee eae eee seis 1800 
Chia PreE 2G SAR =AD C sar cans a ev ad vn ied awd waa nde eR RR ea ee Cee ee mae 1824 
26.1 OVOEPVIOW 20... ie Re eerie seen seer eee seen eesseeseeneeeteesteaseeseeeseeteenteeseensenegets 1824 
PASW Sool Qi tctale= lage” ay, Sees Cn ERE RA Eee 1824 
263° FUNCEOM DSSCIID TION. Shea ccncarsreiecareceecarereiaiere'ariecerareniarareninrersniecn'aince'eecnia(a':ninie'lainre'l since leinia ue-aiare iain el viereecncea’e 1824 
26.4 Register DeESCIrIPtiONn .......... cece cece cece eee eee ee ener nee nee eens nee eee 1824 
26.5 Timing DiQGWAI,.....ccccscetececeeneesseesceteceteeneesseeseetseeteensesseeseenseeteenteeneesennsenss 1842 
26. GAP Pi CaPerO ILOCOS sarees rincararinrarareraincenniern'eincnre:nin(ae’aintnelninrn'l sina ecninne’ainieelninn el sinc einin nec aine elaine nince(ecn are 1842 
Chapter 27 DagitalbAudio: COdGC) csivieccxiviviciwun chore n teas wiuevndvienaweuuweeecenivetenaeeeeniexenles 1843 
27.1 QTC WE. cce ccc cece sees eee t eee ee nee e net ee et ees tees ee eeeneee teen teaseeseenseeteenteeneensenegets 1843 
pees “eg Tete dere ere Oren ee Dre OAR AREA 1843 
27 FUMCCON -GESCHIPU OM ssinrreriscarrenareeieene eves enroute veal eaal ear eens veal ena ear eer events 1844 
QUAA Register DeSCIrIPtion ........cccccecseesceesee teen eeeeeeeseeseeseeeteeneeseeeseenseeteentenenseengets 1844 
Pare, ligiseln = (oid Bl o\-1olgl ald 0) Renner ene AAA Ae 1855 
DAT Am oY 448) 0) | (or 100] ala \ (010-1 ee 1855 
Chapter28- Voice Activity Detect (VAD ) ov vicsiaesavine wand variven dy eaawewny eredenavet casmeweneceaavet 1857 
2851 OVERVIOW cds ceiclibiie a ith a Hail dl danentnastenatenecenmanneenucenacenmaseautieaaceawcesuaeeaaeeaseaslseed 1857 
Peeps ol ole @lB ilk |e: | ae meer a ARATE RA EA ee 1857 
28:3: FUNCEOM DESC ON i sincarsrcicacarecerareeeieceeiece'ervncereeniararainte sniecn'a'inceecnia(a'’ainie laine since einia ue alate laine lviereetecncaa’e 1858 
28.4 Register DeSCIiPtiONn .......... cece cece eee eee eee ne nee enna eee eee nee e enna enna 1860 
283; DS: APDIICALION NOLES a5 viaaiiaiasnanntnaannanha nah snasanaananhnanansanaeaaasnnshannnannneaninanbannren 1869 
CHADECE, ZO! GAIN si vineupastervaneen eeneancaahneeansathweeant dalyseane ax onanaidehvsaaditmawsondetwenensusneansels 1872 
29:1 OVGINVICW vsssacssnserewiieetsstessretieae eer diaweaewaaieia ee dasweasea aie ees daewaaneea eee eee desea enews 1872 


Copyright 2022 © Rockchip Electronics Co., Ltd. 5 


RK3588 TRM-Part1 


ZO PZ ROAUUL OS ttanist rusrvatanvvenn via wei ine cans sannncsee-anne cars acias ac accnaise assim asus aiacsicariwarillsiet 1872 
29.3: FUNCHON. DESENIDUON viii eeriiiiiiii eer maivereer ne reseevers serene 1873 
29.4 Register DeSCIiption ......... 0... cc cece eee cee eee eee eee eee ee ne eee e eee eee ene etna enna 1879 
29-5 -LNGehtaCe DE SEhID EON ss cacaccckhtalt lente ahah hh taii tA iereaiareiatiieienienrieueisanaiaeninnieneaaitentd 1898 
Ace ow A45)8) | (er-)4 [01g ba (918-1 eee eee 1899 
Chapter 30 Flexible Serial Peripheral Interface (FSPI ) .......:ccccccceseceeesseeeeseneeeeaees 1903 
C10 e @\/-1 801 (-1 ee een en 1903 
SZ BOC I. aC ens esata eater area aban aaa Aaa Aaa 1903 
3.03: FUNCTION DESCrIDUON visccaweeierreeirreerreerienerenr seem rire errant etre err eerie 1903 
30.4 Register DeSCIiption ......... 0. cece cece cece eee ee eee nena ene eee ene ee eee enna 1904 
SOUS INEG Hace IDESEnIDUON 1. \AnaancaiccstastaseaneaseAAeaeaaea se AAs eAnea ee AAA eAn Aah eh hana an es 1922 
SOs GAP PICATIOM: NOCOS sie ara:tsrarertsiareitine tt ase-arecataretiainrnrareeerscecararecacareeracnceer since rsrniainecainre elaine aeiecelaree eres aincele wibeagace aca 1924 
Chapter 31 Serial Peripheral Interface (SPI)........cccccccesseseeeseeeeeeseeeeesssemesssGeeaem 1928 
BL.1L OVErVIOW ... ccc iccccce eset eereeeseescensetecesesseesseteessestesssesssetscrtessessserses ss Mss Ged 1928 
3172 BOCK DiaGraMlitiaienri alta aaa ahaa aa aaa ain iiii a lene Me ta 1928 
31.3 Function De@SCription.........ccccccecececeeseesseeseeeeeeeeseeseenseetesneeseesees eA pecr sph ceeeees 1930 
31.4 Register DeSCIiption .........ccceccee eect eeceeseenseeteeetessesseesseteessesss Meets rae eeeeees 1931 
oy Uae Males] gos( hem Blecc(elg| edo geen a rT rT rrr re CTC e TCP rrr, VEC. Perr rent 1940 
31.6 Application NOt@S.........cccecscesceeeceeeereeeteesceeeeeeeerenseensces Mee pe Ry ectecnessrenseees 1945 
Chapter 32 SPIN LOG eis cecy ax Salina nei ve Deena sweden an Seiad PRO A ea ek conan exon nae! 1948 
S21 OVELVIOW viduicicccicaliadlsdaidlsdaldadtseceeseadeeereencteneesenerscsele tt Mles Migenereebeseeseesadesaessisledes 1948 
cya a ileal a Bic ]es| (nO OA” Sart ae . cme Trent 1948 
32.3 Register DeSCIiPtion ........cccceceee eee eere eee eee NQQhe gi cmtrettesteesceresetesneesrennens 1948 
Chapter 33:KEYLAD ‘xu ssiducishaiaeeveemaeeiabsienuivkuaedagess Mia na stasis suse saawuaeaelwbvleseins 1949 
33.1 OVErVIOW .....cccccecceesceeeeteeeenscen sees sence ses QMe es MB ee te csscesscnesssesseessoetestesseensonss 1949 
33. 2EBIOCK DIAG AM wisiaiacais eles utae' einer ainrnisernin u'r ain o's espa co'e Mai 'a's'S walssn'p'gisin'p nn'spipiainibingisin pisos pipiipipipiain palate tle 1949 
33.3 FUNCtION De@SCIIPtION.........cccc cece cece eee Mee Meeccenscenscesecseesseescersousesneeseensonts 1950 
33.4 Register DeSCription ............ cece cece eee eee eee eee eee ene eee ene e teen eeeeenees 1950 
S370 ADP II CALIOM NOLS rt eraacersatcae irl Mec sates a pee rah aha areca ac aac 1964 
Chapter 34 Share M@moOry inci. cec sete pee oo beeeee scene cea geteneeebyheeeeeseyennessehesanmees 1965 
34:1 OVEIVIEW ciissiistiiereretieteiaarweseee sei eees erie ene 1965 
54.2 BIOCK DiagraMmsi.iiititigw a Mein 1965 
34.3 Function De@SCIiPtion.........c. ccc cece eee eee ee nen eee nee eee eee eee tne senna 1965 
34.4 Register Description. os Qi MQ wisscissceceecrsiseiiaeiee ieee ssei seis eeiesssee esti sevesesinnsees 1965 
34.5 Application NOt@S........... cece eee eee neers nena eae 1969 
Chapter 35 (DECOM ioe en ca cc ceases tiara Waded saleniedia raaaea dcasadia aie aea uanadaouan 1972 
SEL OVS VOW iia cM cb a 5 inv eine inva avr arb eine aired dinri eat le 1972 
35:2 BIOCK: DQ@Q OFAN: Mig GM oi scccccciiseeiieeeeseirseeiseceseevsevisevecrsivscciecssestivevevucssestesounes 1972 
35.3 Function D@SCriptiOn............:cccce cece eee eee eee eee nee eee eee eee ene eee eee enna 1972 
35.4 Register DeSCIiptiOn ............ce cece cece eee eee ne ene nee nee enna enna enna 1974 
35.5: ApPpliCQhiOngNOtes siviisciisiiisisasseesevrseveveveessvrseveesvesssesseeasevesaressstesavresresese onsen 1983 
Chapterwho TRKININ os xcnvuiaueiwhridesaearaiviubalennisaaguiwba sd auaehadadeiveatd amis iaanubiawentiens 1984 
Pd SREINBPW ii 2 soe Soot eee Sse sss base k i cease eset ds ease aes ees Uae eta aaaauauebieaeauabanaeseuse Tee ets 1984 
SO. SOCK. DlaghalNlastctitwrvit vs ve waa asanminai raanaannanaaE SSN Einanasedasaannnnnnatnasaannanaaann eens 1984 
SERS FUNCtION DESCIIPtION...........cc cece eeeceeseesceesceseoueecseeseessouseeseesseeseersontecnesseensonss 1985 
36.BRegister DeSCription .........ccccceeeceeecseeseeesceseceeeseeeseesseeteeneesnenseensontesnensennsenys 1986 
36/5°AppliCation: NOLES sassitinsite sti saatiietsas ste asi vase Tie taesnesanenee Tee ereeei eae eMpetiseueeuneelts 2052 
Chapter.37 Video Capture (WICAP) Sy vsncasevesvarecannwesakseaeudacarsantuewadeanateaeaneuharaands 2058 
37.1 OVEIVICW 2... cece EEE nae eee eee 2058 
3722 BIOCK DidGramssissstiieiitsitissiasaciaseiaeusseasaae inset wens sae aaasaaaeaanesawasaaasaanenaueen tite ts 2058 
37.3: FUNCtION ‘DESCrIPtION iii ticveiaiesere ees ee sissies reesei sere sree seers errewenelielle 2058 
37.4 VICAP Register DeSCIriptiOn...........:ccceecee cece eee eee ence eee eee eee eee e tees enna 2065 
37:5 Interface Description wis insti 2255 
37.6 Application NOte@S..........:ce cece cece eee nena ene eae ener e nee enna 2257 
Chapter 38° FISHEYE COrrectiOn( EEG) w jvaisrsnawscarsnehinisabudd ded wee swaedeans dea sankenseateen dd 2259 


Copyright 2022 © Rockchip Electronics Co., Ltd. 6 


RK3588 TRM-Part1 


CTs O)V.=1 01 (=) 2259 
38.2. BOCK DIAGIAM sassscivwiieeiiiiweeiiiiei i eseeneaiwerevenieevaneuev sie waweniins 2259 
38.3 Function De@SCIiPtion............ccc cece cece eee eee eee eee eee eee eee e nee nee ene ene ee nee enna 2259 
38.4 Register DeSCIiption .........cccecceeeeeeeeceeseeeseeeeeneeeeeeseesseeteeneesteeseetsentesneesennsenss 2261 
38. 5°AppliCation: NOES... coisenrteiiies dives der viv aneedt a oie iveresesiwereaeiee ee nenewene eames 2275 
Chapter 39 Pulse Density Modulation Interface Controller............cccccceeseeeeeeeeeeeeees 2276 
Co ee O11 (1 ee een 2276 
3902 BOCK Dla Fa rank eer ab easter ah aaa aaa Aaa aA 2276 
39.3 FUNCTION DESCHIPUON viscera ener eens eee meee erent 2277 
39.4 Register DeSCriptiOn ............ ccc cce eee cee eee eee eee ene eee nee eee ene e eee nna enna 2278 
SOUS INtehrace WCSEnIDUON .1:cdeccceshiasiAhinn ene heabhi haan e ee hiahhA haan eee heaahi Gian ean aiaabahs vil 2285 
39:6 APPllCAtiOn: NOUS si diseeiswisieeenrcesiceeeeeeeareeacr ania ear eir ieee 2287 


Copyright 2022 © Rockchip Electronics Co., Ltd. 7 


RK3588 TRM-Part1 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


Figure Index 


21 CRU) BIOCK DIAG I alt, whwuiiendiswnsaxaunesaanaanant guess saaneenn enna senenni nana eononnees 30 
2-2: Reset Architecture DIAGrFaM wascisisssiisssecstcvsecuscevessesssevseeuseevssetessevessaseuvesuuaene 31 
2-3 FRACPLL BIOCK DiQQramM........ccce ccc ce eee eens nent e nena eee 32 
2-4 INTPLL BIOCK DiaQramM ....... cc ccece eect 32 
2-5 DDRPEL BIOcK DiaGraliatitiiicssssasassensaaeaasanesnsarara aaa neensaran aa aeesanaa ries 33 
2-6 PLL Start-up Operation ....... 0... cece cece eee eee eee eee eee eee eee e eae ene e ene e tees eae 359 
2-7 PLL Bypass Operation ...........cce cece eee eee eee eee eee eee eee ence eee eee eens eee ene eenaees 359 
2-8 PLE -GIICCh=Free: SCAlSr Ope etl i eis eteieiraivicnie'cuteieete'eecaiv vnie'ateleete eeraie vsielceteleete eat eeieleetelealeielle os 359 
3-1 BlOCK Diag raMmaisteciwertiet teasing 363 
A-1 GPU APChitCCtUre voici issiiisiescviciswersvisswisevievecersevesweseveeereerseviewissvassiaarews nee 365 
5= 1. COMDO. BIOCK DIAG ENM iinet elena eaalvdlesielcllsaseallevle dead dea dahiideadagle ai 368 
52. VCODEC YOOCr A270 plaial TORNAAG ssavsaaaateeuie nai e ieee gas Oa a 369 
5-3 VCODEC YCbCr 4:2:0 Semi-planar format ..........:ccccccesceeeeeeeeeene ees sagas Mg: Ue 370 
5-4 VCODEC YCbCr4:2:2 Interleaved format .........ccccecceseesceeeeeceeseeset(deeeesepemteaes 370 
5-5 VCODEC AYCbCr 4:4:4 Interleaved format .........:.cccccesceeeeecee css: Mhneeadeeseeees 371 
5-6 VCODEC Tile Scan MOde ........ccccecseeesee eect eect eeeesseeseenseer eee Qe e ee Mgr recreecneees 371 
5-7 VCODEC RGB 16bpp format .............cccceceecee ese eee eee eeeeee ss yg Met ceeneeseencenees 372 
5-8 FBC output format ........ccccececeeceecee eee eeeseeeeeeeneeeence apes (le hae geatiseescesseeseeees 372 
5-9 Structure of two-level page table ...........cccccceceeeeeceenamines Wimaeteseeseeecessenseeaes 373 
5-10 Link table register prepare in DDR format............:cccceceee eee eee eee eeeeeeeeaeeaeenes 377 
5-11 The dataflow of JPEG decoder and pOSt-proceSSOr........:.:cceceeeeeeeeee eee eeeeeeeees 382 
5-12 Post-process Dataflow ........ccccccccesseeceeee eee Meee NR eee ee escescenseeseseeseenaneaes 384 
Ba 1S MMU Cont FlOW: 2c Si vaknan cnn wnunne enn yeaa Maire tan xe evs nen ean 674 
5-14-Link table’ Mode WOrk TOW tiie hh ccs gd tr atenressenscnsenreenweenwenumanes 675 
Bi OCU FOS WOT TOW lacs sisters rcsaistuin tata hh aaaaescce MOL OU is «5 dis uae a orem eign vase-eraw areten eimw van eae aes 676 
5-16 VEPU Mode Me ...... cc cccccee eee egge es Meee pee teesseescensceseereesseeseenseetesneesnengs 677 
5-17 HEVE ROL-configuration SUMINPMY cic MGM cisiiiccccccsccsccsscescnserseseswesennenrmanns 681 
5-18 H.264 ROI configuration SUMMALPY.......... cece cece eee eee eee eee eens teeta teas eae eaenaas 683 
Pesme UB ese GE iilcia- ee, Si” Annas nee AeA eae 1092 
7-2 RK3588 Voltage Domain and Power Domain Partition ..............::eeeeeeeeeeeee tees 1092 
8-1 BIOCK DiaQraim..... ccc cece Meee eee ce esc eecescencenscencencenceeseessenaenaeessesseaaenaneaes 1275 
9-1 Block Diagram of PMU_MO Subsystem ...........cccceee cece eee eect eee eee eee eee eaeeneeee 1277 
9-2 Block Diagram of NPU “MO SulbsyStem...........ccccceceeceeseesseeeeeceeaeeseeeseseenanees 1278 
9-3 Block Diagram Of DDRaMO>SuUBSyStem ...........cccceeeeeeeeeeeeeeeeeeeeeseeeeeeeeaenanees 1278 
10-1 Normal Timer Block DiaQram ...........cce eee e cece e nett eens 1301 
10=2:HPLIMER BIGRK DiaWam sc .ssriiiinciissansrniraiiiii iasneeessaasiaseneeassaasaaeene edie 1302 
10-3 Timer USaGeQlow@ ......ccccccccececseeeseeseensceseeseesseeseenseeteeneesnenseeneeeteneesnengs 1303 
10-4 Timing between timer_en and timer_clK............cccccceeeeeee esse eeeeeeseeeaseeeneees 1311 
11-1 BIOCKODIGGLAMN .........ccce cece scee eee eeeeeseessceseeneesneeseenseeteensesneeseeesenteeneesnees 1313 
12>), Blogs Diag rant-OF DMAG. s..cccrrsrnunswes ves sinmae ren naaiaMnaaAAaaaaNaaAaaIne 1316 
12-2 DMAC Operation State ........ 00. cece e cece eee eee eee eee eee eee eee eee sense ee eee eee 1317 
12-3 DMAC Request and Acknowledge TiMing ..........:::ccceeee eect sees tees eee eeeee teenies 1364 
TL ar BUR FER APCMICCCEUIRG vit aii veh ieee tiie ae 1371 
1geiebS-ADC Controller Block DiaQrarm........cccccccccssesceeceeceeseesceeaeeaeteseseenaeeanees 1372 
14-2 Timing diagram for TS-ADC ........ceceee eee eee eee eee eee nett eae ee tee 1393 
15-1 Debug System Structure ......... cc cece cece eects 1394 
5-2 DAP SW IUINtGit ace icovi atti tikttan a errrnnrnererrerN Tries 1395 
15-3 SW-DP Acknowledgement TiMing ..........:ccceeeeee eee eee eee eee eee eee eee eee eee e ae eneeee 1395 
16-1 Mailbox Block Diagram...........ccceeceee eee eee eee eens e eee 1397 
17-1: WDT- BlOCK Did Gra Ml iiiistncictsieeaiietinennnmeinii niin rire reer eras 1403 
17-2 WDT Operation Flow (RMOD=1)............ cece eee eee eee eee ence eee eee eens eee eee eee 1404 
18-1 PWM Block DiagGram ........... cece cece eee eee eee eee 1409 
18-2 PWM Capture Mode ..........:ecee cece eee eee ene eens 1409 
18-3 PWM Continuous Left-aligned Output MOde...........cceceeee cece ee eee eee eee eee eee 1410 
18-4 PWM Continuous Center-aligned Output Mode............:ccceeee eect eee eee eeee eee 1410 


Copyright 2022 © Rockchip Electronics Co., Ltd. 8 


RK3588 TRM-Part1 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


18-5 PWM One-shot Center-aligned Output Mode............cccceeeeee eset cette tees eeeeeeeee 1410 
19-1 UART ArCHItGClUPGs comida rea 1435 
19-2-UART Serial! protocol evevieiissiisississaebseeabiebudbbbbbesscsscessensesssseesesenseaseaed eh 1436 
N= AAR TAU GN ACs 555 sar asachra an ’P 50 4/arnaihn Wale n/n’ 'alae'asfallafsfalalafe'nfa'atalafu'lufafnalefefnluafefnfaetelafuelufafealefefetate 1436 
19-4 UART Auto flow control DIOCK GiaGraM .........ccceceee cece eee ee cnet eee ee teat teen ene eee 1437 
19=5 UART AUTO RTS TIMING siccscsscisciscresrssissiesiesbesbibsisebesbeasisensabesbeneinanaaneys 1438 
19-6: VART AUTOUCTS TIMING > iiwcasnasansaaannaaaaaaaannnnneanaanannneiediauandineneadiaa Mes 1438 
19-7 UART. NONE FILO MOG vai iis esivsenes0es0sseusense0ss0sseces000u0s0ssecsnus0essussscsnusctae 1464 
= RT FEO ITN OH Ss sth ee wet a acer AANARE 1465 
19-9 UARTO-UART4 clock generatiOn ...........:ccce cece eee eee reece eee eee e tees eee eee ee nee eee 1466 
19-10 UART5-UART® clock generation ............ ccc cece eee eee eee eee eee eee eee ee ee eee eee 1467 
20-1 GPIO Block DiaGram......... cece eee e eee eee eee eee eee nee ene enna eens ene nnaes 1468 
2121, 12C ArChHiteCture vcsccssssieisnmerncancancnmese wwe wwewww ewer neneenerenennmacmiarerecagheg 1491 
PAZ 2G DAA NOY asco lenceria te rca ccna iuvuaannniinniponnunuboahnabnnninnkaetr ns hie 1494 
21-3 I2C Start and stop CONItIONS .......... cece e eter e eee eee eee eee eeeneenaeeeaes 1494 
21-4. T2C ACKNOWIEd GO: scisicncasimnnieniarassreaaiensenwesavssasstensswnsenneawwatemT anes geMes 1494 
21-5 126 BYE ranSler bicceesradrreniecMniser necro live edd deduce eerearuesintier glues: Maesgwe eos 1494 
21-6 I2C Flow chat for transmit Only MOdE.......... cece cece eect eee tees eeee eae eaeeaeeaes 1508 
21-7 I2C Flow chat for receive Only MOE .........ccceeeeee eee e sees eegfee ses eeceseeneeeaes 1509 
21-8 I2C Flow chat for Mix MOdE............cccceecee eens rece eee Qpees Glen pecteescessesceeaes L510 
22-1 I12S/PCM/TDM Controller (8-channel) Block Diagram ........:..csecceeeeee eee eee ees 1512 
22-2 I2S/PCM Controller (2-channel) Block Diagram.............c:scceeeee eee eee eeeeeeaes 1512 
22-3 12S Transmitter-Master & Receiver-Slave Condition ............ccceeeeeeeee eee eeeeees 1513 
22-4 I2S Transmitter-Slave & Receiver-Master Condition ...........:::sceeeeeeeeeeeeee eee 1513 
22-5 12S Normal Mode Timing Format ............+ sags sssQhecessecscescescessceseeecescenaeeaes 1514 
22-6 I2S Left Justified Mode Timing Forrmat....af.... Qa. .ccecsccsseeceeceeseeseeeeeeeenaetaes 1514 
22-7 12S Right Justified Mode Timing Format.............:cccceceeeeeee eee eeeeeeeeeeeaeeaeeaes 1514 
22-8 PCM Early Mode Timing Format..............ccecceeeee eee eee e eee eee ee eeeeeeeeeeeeenaeneaes 1514 
22-9 PCM Latel Mode Timing Format ............cccccee cece eee eee eee eee eens ee neeeneeenaeeeaes 1515 
22-10 PCM Late2 Mode Timing Format ..............ccecee eee cece eee ee ee eens eeeeeeeeeenaeeeaes 1515 
22-11 PCM Late3 Mode Timing Format ..............cceeee sees eee eee reeset eeeeeeeeneeenaeenaes 1515 
22-12 TDM Normal Mode Timing Format (PCM Format) .........:.ccceeeeeeeeeeeeeeeeeeeees 1516 
22-13 TDM Left Shift Mode 0 Timing Format (PCM Format)...........:ccceeeeeeeeeeeeeees 1516 
22-14 TDM Left Shift Mode 1 Timing Format (PCM Format)...........:.cceeeeeeeeeeeeeees 1516 
22-15 TDM Left Shift Mode 2 Timing Format (PCM Format)..........::ccceeeeeeeeeeeeeees 1517 
22-16 TDM Left Shift Mode 3 Timing Format (PCM Format)..........::ccceeeeeeeeeeeeeees 1517 
22-17 TDM Normal Mode Timing Format (12S Format) ..........:cccceeeeeeeeeeeeeeeeneeees 1517 
22-18 TDM Left Justified Mode Timing Format (12S Format)..........:cccseeeeeeeeeeeeees 1518 
22-19 TDM Right Justified Mode Timing Format (12S Format)..........::ccceeeeeeeeeeees 1518 
22-20 I2S/PCM/TDM Controller Transmit Operation Flow Chatt.............ccseceeeeeees 1549 
23-1 SPDIF transmitter Block DiaQram ...........cc cece cece eee eee eee ee ee ee ee etna ee naeenaeeeaes 1551 
23-2, SPOMF: Frapte: FOrMat s:isci iiss casccasccissievsesassaaeeaesasvesivas ease eassdeseeuvssuvesdassns 1551 
23-3 Re TRaSMD -frame FOrmat ........ccccccssceceeceeseeeeeecensenceeseeesenencenseensenenenees 1552 
23-SPDP Channel: Coding iisisiisiciswisissieiswesweseweesiaaaeanaenaseeaaswewewenvew een eens 1552 
Zeb SOLE Preamble. 3. ciscvasun sass atasaventesvaeeae oes unae ae aee eee uaabua see a een eee Esa bEa eb ESSA 1553 
23-6 SPDIF transmitter operation flow Chart.........ccccececeeeee cece eee eeeeeeeeaeeaeeaeeaas 1560 
24-1 SPDIF receiver BIOCK DiaQram...........cecceescee eee eeceeeeeeseeeeeeeeeeeeseenseeteanteaes 1561 
24-2 SPDIF Frame Format ..........:ce cece cece eee eee eee eee eee eee eee ene e eee e ene e ease naeeeaes 1562 
EG heed gd BY por] a Weta |g) 9G Rl =| Se A err re 1562 
24-4 SPDIF “Channel \COIAG cisnhccnnnstieaniennniiniodininn ine eine sinneeaabeae eee 1563 
24-5 SPDIPF PreaM De viiicidiccdicdinereteeumenenecereerneneerneneeneernerneeeneneeneneneees 1563 
24-6 SPDIF receiver operation flow Chart.........ccccssceceeceeseeseeeceeceesetseeeeeesenantaes 1573 
25-1 GMAC-BIOCK DIA Gram ieirccsiitictnnitahidein einen ain Na eee 1577 
25-2 GMAC IN: SOC sisiectscsirssieisersessensoseeesenvensenbeesueniengeeeeeeienenneeseeeenbentended L577 
25-3 Frame FOrmat.......ccccscecseesceescee sees eee eeneee sees eeeteeeeesseneeeteenteaneensenneeteenteess 1578 
25-4 RMII Transmission Bit Ordering .............cceeeee eee eee eee eee eee eee eens ee eaeenaeenaes 1578 
25-5 Start of MII and RMII Transmission in 100-Mbps Mode ...........::scceeeeeeeeeeees 1579 


Copyright 2022 © Rockchip Electronics Co., Ltd. 9 


RK3588 TRM-Part1 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


25-6 End of MII and RMII Transmission in 100-Mbps Mode...........:ccceeeeeeeeeeeeeees 1579 
25-7 Start of MII and RMII Transmission in 10-Mbps Mode ............:ccceeeeeeeeeeeeeees 1579 
25-8 End of MII and RMII Transmission in 10-Mbps Mode............::ccceeeeeeeeeeeeeees 1579 
25-9 RMII Receive Bit Ordering ............ ce ecee cece e eee eee eee eee eee eee eee eee etna ee naeenaes 1580 
25-10 Descriptor Ring Structure ..........ccccseeeseesceeeceeesseeseenseeteestesseesneeseeteonteess 1800 
25-11 RMII Clock Architecture When Clock Source From CRU ..........:cceeeeeee eee eees 1822 
25-12 RMII Clock Architecture When Clock Source From External OSC............... 1822 
25-13 RGMII Clock Architecture When Clock Source From CRU ............:::eeeeee eee 1822 
25-14 RGMII Clock Architecture When Clock Source From External OSC............. 1823 
26-1 SAR-ADC BIOCK DiaQram ....... 00. : cece eee eee eee eee eee eee eee ene e ene e eee ene eenaeenaes 1824 
26-2 SAR-ADC Timing Diagram ............ cece eee e eee eee eee eee eee e eee ene eenaeenaeenaes 1842 
27-1 Digital Audio Codec Block Diagram ............. cc cceecee eens eee eens ence ee eeeeeeeenaeeeaes 1843 
20-1 VAD BIOCK Diagram: viii hese iitauesiereeennieei eninge 1858 
28-2: VAD:_DET BIOCK DIAGKAM eisisscaiecid cc elel ied ie dibee lei leedaaddadaaccsancsslate gene likes 1859 
28-3 VAD usage flow (only used ram write interface MOde) ..........:.cceeeeeeeee eee eees 1869 
28-4 VAD usage flow (use bus mode and ram write interface mode)..............0005 1870 
29-1 CAN Controller Block Diagram. ...........ccccceeee eee eee eens eee eens ee eed base eeneesneeeaes 1873 
2922 BIE TIMMMG: MoM itis eat we ctanaaaaaanahnbbhabanbhnaiibiilbaihhthitbiiit side ai MMC aceite 1874 
29-3 Bit timing WaVefOrM CiAGraln.........cceececeeeee eee eeeeceeeeee se egies si Oereecescenseeees 1874 
29-4 Three SaMpling GiAgGraM .........cccccsceeceeceesceseeeeeeee@netssbeetQeeegerstescesceseeaes 1875 
29-5 Hard Sync waveform GiagGramM ......ccccceceeseecee sence ees eee MQM ve seeseessensenaes 1875 
29-6 RESYNCHIONIZATION ........ece cece eee eee seen sense eee gieens Meese SDpessecneesceeseereseeeens 1876 
29-7 Receive data State GiaGraM .........ccccceeee eens Mes Me RAs cece esceeeeeeeneeeaeeaes 1877 
2OAS: BIL SRT HAG ascites bar etaattatacsu evs vwaauae eevee ae SR Mk aeae a ee meee eee eantS 1878 
30-1 FSPI Architecture ..........ceccceccee sce e eee e nese esgic Mig eccesseesscesseessnesstesseessenes 1903 
30-2°:PrOogram: FlOW wet naw ek eae eas ner ee 1924 
30-3 REA FIOW........ cece eee eee eee ene eee nee eens ene nee ene 1925 
30-4 Command with DMA FIOW...........c cece eee ener e teen eee e eee teense eens eneeenaees 1926 
30=5/SPI MOGs. ati sire er ieks Regge sain 1927 
30=6-Idle cycle wissiccssaissnti crease eas Di aeccswdpe reese rier sei veeceaceeuseecsscceeveaseensseussuits 1927 
31-1 SPI Controller Block DiaQram......... ccc ccc cee cece eee eee eee eee e eee ee ee eee ee eeeenaees 1929 
31-2 SPI Master and Slave Interconnection ............:cccee eee eens eee tees tees ee eeeeeeeenaees 1930 
3-3: SPL Format (SCPH=0 SGPUme 0) iiss cicero 1930 
31-4-SPL Fortnat (SCP SCROLL BAL) sisiccsicicisicissinisninisiiaiclsuia's'ainlala/a'/alalwa/ulaia/alaialalaulalalwalelaialalatatallelsles 1931 
31-5 SPI Format (SCPH=1 SCPOL=O)...........cccccceceeeeeeeeeeeeeeeeeeeeeeteneeeeeeeesenanes 1931 
31-6 SPI Format: (SQRIR— sis OBO EE 1) racine eRe 1931 
31-7 SPI Master transfer flow diAGrAM ..........ccecce cece eee eee eee e eee ene eee teat eae eaeenees 1946 
31-8 SPI Slave transfer flOW GiAGraM .........ccecceeee cece eee eee eee teens eet eee ee teas teens 1947 
32-1: SpinlQck 1 - SBC GUH ccisccctaciiaewserweeaniae seiner ewer eer Nees 1948 
33-1 KEYLAD Architecture .......... ccc eect eee eee eee ee ener e eee eee eee eeeeeenee enna 1949 
34-1 Block Diagram of Share MEMOS) .........cecceeeeee eee eee eee eee e eens eee e eae eae neta 1965 
35-1 DEGON Blog KD AGhaiiw:553 o.cscac eoraseeasiceeueess eas iaeeussess ess enecuanesseaeeueeua teens 1972 
3-2 ee CNP i Lal LOW) cette wack vaste suiaasaiiasanininan assis sian alae aie wan aan NANSEE 1974 
36-JARKNM Triple Core Architecture...........cccccccceseeeceeceeseeseeeseeseneeeseeeseseeeenanes 1984 
36-2 RKNN Single Core Architecture.............cccceee cece eee eee eee e eee eee ee eaee tees eeeeenaees 1985 
SIN FO eve tbo wna aaa asa aan ipsam avsrn sailsTaTOiNoTONN NaN aI STaTNINaTONNGNaIN SINISTER 2053 
Me 4. -CONVOIUTION TOW D. siisiissiascessaaseaaeaseaaanaaaaaeaaeauaaasaaaeneanaaaaeuaanenaaaaaeaNe 2054 
36-5 CONVOIULION FlIOW 2 oo. cece eee nner nents nent e nee eee 2055 
Sieh e moo.) |g Ai 11S, Cee Wee AeA aA CT ree cere ccr cre cec cot 2056 
36-7 DPU FYING MOGe TOW  iiccccoevinrinininaineia bers 2057 
37-1 VICAP Block Diagram...........cccceecee eee eee eee eee e eee ene e ene e ease nee eae 2058 
Shs fel ep = OM =) 01 cla Bt lel d= [0h ee eA Tree CRC TCT rece rr cc reerrccrrrrcrrcccr: 2259 
38-2 FEC FUNCHON CeSEriPLOM seaweed 2260 
36-3: FEC Mesh@tic OVE aD wiscsieiw esos sere nunnuubeueeenuiineeueaanauendenannaaamanes 2260 
38-4 FEC meshgrid order in DDR............:ceecee cece eee eee reece eee eee tees nese eee eneeenaees 2261 
S}° Fe Me oD) 1 =] 0) 61 4 BT- 13] c=] 0 9 2276 
39-2:PDM with Eight Mono: MIC sisvsiisiisiissisiesenseesee eer ebesseasscsccsssaccansescenscacenebes L277 


Copyright 2022 © Rockchip Electronics Co., Ltd. 10 


RK3588 TRM-Part1 


Fig. 39-3 PDM with Four Stereo MIC...........cccceeee eect eee eee eee eee eee eee nee eee eee eee 2277 
Fig. 39-4 PDM interface diagram with external MIC ..........cccceeeeeee eee e ee eeeeeee eae eaeeaeenes 2278 
Fig. 39-5 PDM Clock Structure..........cccceecee eee eee eee eee eee renee enna ene e eee ee eee eee 2278 
Fig. 39-6 PDM Operation FIOW .........:ccce eee e eee eee eee eee ne nee nee nee teenie 2287 


Copyright 2022 © Rockchip Electronics Co., Ltd. 11 


RK3588 TRM-Part1 


Table Index 
Table- Lt Adress: Map PING ii Wii catcnnnreuanadtn aaa naan 16 
Table 1-2 Address REMmapping ........c:cccceesceeneesceeseeeeentecneestenseeteenteeneesneeseetseeteenteanegs 20 
Table 1-3 RK3588 Interrupt Connection LiSt ............ cece cece eee eee eee eee eee eee eee ee eee eee eee 20 
Table 1-4 RK3588 DMAC Hardware Request Connection LiSt ..............::c cece e eee e eee eee eee 27 
laple 31 CPU COnMGUIrATION va sissies exists saaiackaaa viens sa tuaaeeasessnsseaesusasssaaesaasussaaseTaieds 362 
Table 4-1 MCU Serial Wire Debug Interface DeSCriptiOn.............cceeeeee eee e eee eee eee eeeeee 365 
Table: 521 MPEG-4/Hi 263 1eaAtu ine, atecssncts wens ieeeeeee eeseeee ens sexvaseee sa pecerapoees aa oeee aoe nae 373 
Table 5-2 MPEG-2/MPEG-1 features .......ccccccceseceeeeeeeeeseeeeecueeeeeguueeegaeeeesueeeesggnttsganes 374 
Table 5-3 Video H.265 decoder features........ccccccecceceeseesceeceecesseeseeeseeceesetseeesesesssoW he 374 
Table 5-4 Video H.264 decoder features........cccccecceceeseeseeeceeceeseeseeesescessetsseeseneeeantes 375 
Table 5-5 Video vp9 decoder featureS........cccccceccecceeceeeeeeeeaeeeeeeegeeesaeeeaeeeaseeeeeegaeeeags 375 
Table 5-6 Video AVS2 decoder fFeatures........ccccssceeesceeseesseeeeecessetsseesesetsstestemesstabeees B75 
Table 5-7 Video H.265 decoder Unique input data ............. cece cece cece cece cess tees ebeeeeeeeeaes 376 
Table 5-8 Video H.264 decoder Unique input data ..............ecee eee eee cence teste eee tees eneeeeaes 376 
Table 5-9 Video VP9 decoder Unique input data ............. cc cece eee eee eee eee ee eee eeeeeteeeeeaes 376 
Table 5-10 Video AVS2 decoder Unique input data.............cccececee eee eect e cess eens eeeeeeaeeeaes 377 
Table 5-11 Link table write back regiSter............. cece cece e eee eee eee eee ee ea eee eeeeeeeeeaeeeaes 378 
Table 5-12 ColMv UNCOMPTeSS iNfO.........ccceeee eee e eee densest neta eee eee 380 
Table 5-13 Row or Col buffer size required ...........cccceeeeeeeeeeeee Mine Vineet sseeseeseeseeenees 381 
Table 5-14 JPEG features ..........cccccccecceeeeeeeneeeeeesceseense pense Gees Mp escescesceescessensenenees 381 
Table 5-15 Post-processor f€€@tureS .......cceeceece cece eee eee ete eee ene e eens ene ne ena e neta eee 383 
Table 5-16 Video H.265 decoder features .........ccccececee kee esp eeeecsseecesceesetseeeseseenanees 384 
Table 5-17 Video Jpeg encoder feature ........cccccce eee game Reece eecenseessesseneessesseneenanees 384 
Table 5-18 HEVC and H.264 encoder feature ....... 0)... Ma ci ecceeseesseeeeeeeeseeeeeeseeeenanees 385 
Table 5-19 Base address Of CONFIG ...........cccceceenemee MMe ce ese eeeeecesaeeseeeseeeeestseeesenaeeanees 385 
Table 5-20 Link Table Node Section mapping and SIiZ@............. cc cceeeee eee e eee eee eee eeeeeeaes 678 
Table 5-21 Video Source Buffer allocatiogV’......Ry. Blo cscccsccscesceeceeseessessesceessesseneenenees 678 
Table 5-22 ROI_BASE_STRUCT for HEVGQ).........p...ccsccscccsccscesceecenseeeseeenaetesessenaenantes 681 
Table-5-23: ROL CUQP SRUCT. FOr TA EWC a acho siciin cate cialelaalsie cate lata ale alslae'slallale ele alae elealete'eafele's 681 
Taple-5=24 ROL ROL - AMV) STRUCT TOP HEV Ciivasscceneenrenneaseensewsenraeesew nena rae snweenieear 682 
Table 5-25 ROI ROI_PUMV_STRUGP for HEVC...........ccccccscescesceeseeseeeeescesseteeesseneenanees 682 
Table-5=26:.ROL-BASE -ST RUG TOW. QRS aicicicic’icicaiaininnie/vuiciciaieuaisin'vsleisale'suieiuaisialusle'waleisalelelwalelaaleiaeleivaieinice 683 
Tables5=27 ROIOP -SRUCT: TOP RA 2 ONlee wis tesiteerercieseenienneesreneererrverneweeeneneenewe wanes 684 
Table 5-28 ROI ROI_AMV_STRUCT for H.264.........ccccccceee eee e ee eee tree eee eee ee eee e ease eeneeee 684 
Table 5-29 ROI ROI_PUMV_STRUCT for H.264 .........ccceceeeeese eee eee eect teeta eee teat eases eeeee 684 
Table 6-1 GRF Address Mapping Table ..............ccecceeeee cece ence eee e enna eee eens eee eenaeenaeenaes 685 
Table 7-1 RK3588 Voltage Domain and Power Domain SUMmM@ary ............::seeeeeee ener eee 1092 
Table 7-2 Nested Power Domain 1...........cccceeeeee eee eee eee eee eee e eee e seas eee ee teas nae eaeenas 1268 
Table 7-3 Nested Power Domain 2...........::ccceeeee eee eee eee eee eens eee tenet ene e eee eee ee eee 1269 
Table 7-4 Power Management IO Interface ..........ccceccece cece eee ee eee eee eee eee eeeeeeeeaeeetnees 1270 
Table 7-5. PMU‘Debug IO Interface ...........ccceececeeseeseeeeeeceeeeseeeeeecesceesetsseeseseenseanes 1271 
Table 7-6 PMU Debug Information Decode Before Enter Power Mode O............00eee0es 1271 
Table 7-7 PMU Debug Information Decode After Enter Power Mode O ...........:ceceeeeeees 1272 
Table 8-1 MMU600_PCIE Configuration .............ccccccecce cece cess eeaeeeaeeeaseeseeesaeeeaneeaneeas 1273 
Table 8-2 MMU600_PHP Configuration ...........cccccccccecceeese cess eeeeeeaeeeseeseeesaeeeaseeanenas 1273 
Table 9-1 MCU Subsystem Configurations ...........cccccceseeceeceeeeeeeeeceeceesetseteseeeensstnes 1276 
Table 9-2 MCU Serial Wire Debug Interface DeSCriptiOn...........ccceeeeee eee ee eee eee eeeeeeee 1297 
Table 9-3 PMU_MO Address REMA€p ......cccccccce eect cece ee eee e ee eee eens eset eee eee eaeee teense eens 1297 
Table 9-4 NPU_MO AddreSsS REMa)p.......cccccccccecce eee ee ee eee eee eee e tees seen eee tease ee nae et naaE 1297 
Table 9-5 DDR_MO Address REMA@D ...... ccc ccceceseceeeseeee nesses eeseeeeeeaeetanaeeeenaeeenaganetagas 1297 
Table 9-6 Address Map for the Cache RAM DebUG............cceceeeeeee eens eeeeeeeeeeeaeeaeenees 1299 
Table 10-2 LIMER: attribute vecccttidunder series tents nese reassess ssraaEAa ANA A 1311 
Table 11-1 GIC600 Configuration .......... cece eee cece eee eee eee eee e nets eee eae ea eee tne 1312 
Table 12-1 DMAC Request Mapping Table ..............ccecceeeee eee eres e eee tenes tease eeeeeaeeeneeeae 1314 
Table 13-1 SDMMC_BUFFER interface MAPPING .........:.cceeee eee eee eee ee eee e eee ee tees eae eaeenees 1371 


Copyright 2022 © Rockchip Electronics Co., Ltd. 12 


RK3588 TRM-Part1 


Table 14-1 Temperature Code Mapping ............::ceeceecee eee eee ee ee eens tenes tees eee nese eee eee 1393 
Table:-15=1-SW-DP Intertace: DESCriPUlON -wiiania RNY 1395 
Table 18-1 PWM Interface DeSCTIiption ..........c cece cc cece ee eee eee teeta eee eee e nena teas eae eeenees 1429 
Table 19-1 UARTO Interface DeSCription ...........cccccsceeeeeceeeeeseeeeeeeeeeessetseeeseeeenastanys 1457 
Table T9=2 WARTL Interface: DESCrIPtON thaxair EN 1457 
Table 19-3 UART2 Interface DeSCIiPtion .......... cece ece eee eee eee ence eee eee ee eee e eee eae eae eeenees 1458 
Table 19-4 UARTS3 Interface DeSCription ...........cccccesceeeeeceeceeseeeeeeeeeeeseeteseeseseeeestanes 1459 
Table 19-5 UART4 Interface DeSCription ...........cccccesceeeeeceeeeeseeeeeeeeeeessetsneeeeseenestanes 1459 
Table 19-6 UARTS5 Interface DeSCIiPtion ..........cc cece cece eee eee eee eee eee eee eee e eae nae eae enaes 1460 
Table 19-7 UART6 Interface DeSCription ..........ccccecee eee eee eee eee eee eee eee ee eee e eee ea eee tnes 1461 
Table 19-8 UART7 Interface DeSCriPtion ...........cccceceee cece eee eee eee eee eens eee e eee eaeeaeeaee 1461 
Table 19-9 UARTS Interface DeSCription ...........cccccesceeeeeceeceeseeeeeeeeseesseesetesessenaetnes 1462 
Table 19-10 UARTS Interface DeSCription ...........ccccccceeeeceeeeeeeeeeeeceecessstssessessesss@ned 1463 
Table 19-11 UART baud rate COnfiguratiOn...........cceceeee eee eee eee eee e eee eee e eee eeeeaeeaetanes 1467 
Table 20-1 GPIO Interface DeSCTiption ...........:ccccceeeceecessenseneeteeeeeeesencenss ss ge Re 1479 
Table 21-1 I2C Interface DeSCription ............cccccecceeseeeeeseeseneeeesessesseneeeses@essesagees 1503 
Table 22-1 I2S0 Interface DeSCTiption ...........ccccecceseeeeeeeeeeeee eee e scene es iiss aM sees 1543 
Table 22-2 I2S1 Group 0 Interface DeSCTription ...........cccceseese eee scene Meese Dteeeeeeanes 1544 
Table 22-3 I2S1 Group 1 Interface DeSCription ...........c cece eee cece ee essences eee eee eeeeaeenees 1545 
Table 22-4 I2S2 Group 0 Interface DeSCTription ........... cece senda e teehee Oeesgercescescesseeaees 1546 
Table 22-5 I2S2 Group 1 Interface DeSCTription ..............cceeee gewne estima seeeeeeeeeeeeanes 1546 
Table 22-6 12S3 Interface DESCTIPtion ..........ccecceeee eee eeeamenee dees sUDeeceeseeseeeeeseeesenenes 1547 
Table 22-7 12S4/8 and DPTXO/1 Interface De@SCription............cccccece cece eeeeeeeeeeeeeeeneees 1547 
Table 22-8 12S5/6 and EDP TX Controller0/1 Interface Description ..............:..0ceeeeees 1547 
Table 22-9 I2S5/6 and HDMI TX Controller0/1 Interface Description ................0000000s 1548 
Table 22-10 I2S7 and HDMIRX Interface DeSCTriptiOn ............ccceeeeee cece eens eee eee eeeeees 1548 
Table 22-11 I2S9/10 and HDMI TX Controller0/1 Interface Description..................005 1548 
Table 23-1 Maximum Frequency of MCLK for the 6 SPDIF Transmitters.................0085 1550 
Table 23-2 SPDIFO Interface DeSCription @....... RiGee rsccsccsccsccceeesceecenceeseeseeseeneenanes 1559 
Table 23-3 SPDIF1 Interface DeSCcriptior§.........pe.ccccccscesceeceecceseescenseeceessessenaeeeeeanes 1559 
Table 25-1 MDIO Clause 45 Frame Structure ...........c cece eee eee eee reece rene eee eens eeeee eee eee 1580 
Table 25-2 MDIO Clause 22 Frame Structure ...........c cece eee cence eset eee tees tees eee eeeeeeee eee 1581 
Table: 25-3 GMACO Interface: sciniMl oo Nye s ssa eer eee eerie ies 1798 
Table 25-4 GMAGL Intenmiace Was i Maco me lei iac nlite ie opeoananseranencounummuanenreunutuuede: 1798 
Table 25-5 TDESO Normal Descriptor (Read Format)...........ccscceeeeeeeeeeeeeeeeeeeeaeeeeeees 1801 
Table 25-6 TDES1 Normal Descriptor (Read Format)..........cccecceeeeee eee eeeeeeeeeeeaeeeenees 1801 
Table 25-7 TDES2 Normal Descriptor (Read Format)...........ccsceeeeeee eee eeeeeeeeeeeeeeeeeees 1801 
Table 25-8 TDES3 Normal Descriptor (Read Format)............:::ccceeeeeeee eee eens tense eee ees 1802 
Table 25-9 TDESO Normal Descriptor (Write-Back Format)............:::eeeeeeeeeeeeeeeeeeee eee 1804 
Table 25-10 TDES1 Normal Descriptor (Write-Back Format)...........::ccceeeeeeeeeeeeeeeeeees 1804 
Table 25-11 TDES2 Normal Descriptor (Write-Back Format)..............::ceeeeeeee ener ener eee 1805 
Table 25-12 TDES2 Normal Descriptor (Write-Back Format) ...........::ccceeeeeeeeeeeeeeeeeees 1805 
Table 25-13 TDESO Context DeSCriptor ........... cece cece eee eee eee eee eee ee ene nese nee eee 1812 
Table 25-14 TDES1 Context DeSCriptor ...........c cece cece eee eee eee eee eee eee eee teen neee eee 1812 
Taisie 25 - RaeDES2 Context DESCriPtor ..........ccccecceeceeeeeceeceeeeeeeeeceeseneeeseeeseseeneenanes 1812 
Tae gtk TDES3 Context DeSCriPtor .........ccccceseesceeceeseeceneeeeeeeeenseneeeseeesensenenanes 1812 
Table 25-17 TDESO Normal Descriptor(Read Format) ...........::ccceeeeeeee eee eee eeeeeeeee eee 1814 
Table 25-18 TDES1 Normal Descriptor(Read Format) ...........::ccceeeeeeee eee reese tees eee eee 1814 
Table 25-19 TDES2 Normal Descriptor(Read Format) ...........:ccceeeeee eee eeeeeeeeeeeaeeeeaes 1814 
Table 25-20 TDES3 Normal Descriptor(Read Format) ............::ccceeeeeeee eee eee tenes eeee eee 1814 
Table 25-21 TDESO Normal Descriptor(Write-Back Format)...........:::sceeeeeeeeeeeeee ener eee 1815 
Table 25-22 TDES1 Normal Descriptor(Write-Back Format)...........:::sceeeeeeeeee sees eee e eee 1815 
Table 25-23 TDES2 Normal Descriptor(Write-Back Format)...........:::sceeeeeeeeeeeeee ener eee 1817 
Table 25-24 TDES3 Normal Descriptor(Write-Back Format).........:.ccccceeeeeeeeeeeeeeeeeeees 1818 
Table 25-25 TDESO Context DeSCriptOr ...........c cece ee ee eee eee eee eee enna eee ene e eee eee e eee 1820 
Table 25-26 TDES1 Context De@SCIiptor .........ccccceeceeeese essen see eeeeeeeneeaneeseensenteeneeanenes 1820 
Table 25-27 TDES2 Context DeSCriptOr ...........c cece cece ee eee eee enna enna eee eee eee eee eee 1821 


Copyright 2022 © Rockchip Electronics Co., Ltd. 13 


RK3588 TRM-Part1 


Table 25-28 TDES3 Context DeSCIriptor ...........cccee eee eee e eee eee eee eee eee etna eee eee e eee 1821 
Table 27-1 Digital Audio Codec Interface DeSCTiption ............cceee cece ee eee teat eee eeeeeeeneee 1855 
Table 29-1 Receive FIFO message format.........ccccccsccsceeceeceeseeseescescessetseeeseseeesenes 1877 
TADIG. 29> 2-TXE FIFO MMS SSAGS TORU tesa iaatetalraialatialtalafalte/nltednlvstalsteln ata ulslublslalulala'lelallalslalslaelalablela'lalelecefle 1879 
Table: 29-3: CAN Intertace:IDESCrIDCION visisassnnar ee 1898 
Table 30-1 FSPI Address Mapping Table ...............ccceccee eee eee ee ee reece eee etna eens nese eeee eee 1904 
Table 30-2 FSPI IO MO Group Interface DeSCTiPtiOn ............cceceeee eee e eee ee eee eeee eae eeeenees 1922 
Table 30-3 FSPI M1 Group Interface DeSCription ............c cece eee ee eee eee eee tent eee eae eaeeaeee 1922 
Table 30-4 FSPI M2 Group Interface DeSCTiptiOn ............c cece eee ee eee e eee ee teat eee eaeeeeeeee 1923 
Table 31-1 SPIO interface CeSCIription ...........ccccceseesceeeeeeeeeeeeeeeeeeeeeeeesteseeseeeenaseanes 1940 
Table 31-2 SPI1 interface GESCIIPtiONn ......... cece cece e eee eee eee eee eee eee teeta teas eae eae ees 1941 
Table: 31-3 °SPI2ZIMterhace COSEr iP ein xissisinsce ccs via’s siisininsis sin sits sis biecanaanre ean ranean nae 1942 
Table 31-4 SPI3 interface CeSCIiptiOn ............ccccccceeceeeeeseseeeeeeeeescessessesssessesssss head 1943 
Table 31-5 SPI4 interface CeSCriptiOn ...........ccccceseeeseeeeeseesenceeserssessescessssssstegpeesiles 1944 
Table 37-1 VICAP Address Mapping ............c:ccecceeee eect eee e tees eee eeeee eee tees eeeenbneregneeee 2065 
Table 37-2 VICAP Interface DeSCription...........ccccccescesceecesceeseeeseeceseesstsestaessessaedtes 2255 
Table 39-1 Relation between PDM_CLK and Sample Rate............:cccceeeeeeeneeeeeeeeeeeees 2278 
Table 39-2 Group 0 PDMO IO Interface DeSCriptiOn .............cceeceee eee eee tee eee eens eeeeeeeaees 2285 
Table 39-3 Group 1 PDMO IO Interface DeSCription .............cceeeeee cette eect ee tees eeeeeeeees 2286 
Table 39-4 Group 0 PDM1 IO Interface DeSCription ............cceceece eee eee eee eee ee sees eeeenees 2286 
Table 39-5 Group 1 PDM1 IO Interface DeSCription ...............cceMaes setae eeeeeeseesseeanes 2286 


Copyright 2022 © Rockchip Electronics Co., Ltd. 14 


RK3588 TRM-Part1 
Warranty Disclaimer 


Rockchip Electronics Co., Ltd makes no warranty, representation or guarantee (expressed, implied, statutory, or otherwise) by 
or with respect to anything in this document, and shall not be liable for any implied warranties of non-infringement, 
merchantability or fitness for a particular purpose or for any indirect, special or consequential damages. 


Information furnished is believed to be accurate and reliable. However, Rockchip Electronics Co.,Ltd assumes no responsibility 
for the consequences of use of such information or for any infringement of patents or other rights of third parties that may 
result from its use. 


Rockchip Electronics Co., Ltd’s products are not designed, intended, or authorized for using as components in systems 
intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application 
in which the failure of the Rockchip Electronics Co., Ltd’s product could create a situation where personal injury or death may 
occur, should buyer purchase or use Rockchip Electronics Co., Ltd’s products for any such unintended or unauthorized 
application, buyers shall indemnify and hold Rockchip Electronics Co., Ltd and its officers, employees, subsidiaries, affiliates, 
and distributors harmless against all claims, costs, damages, expenses, and reasonable attorney fees arising out of, either 
directly or indirectly, any claim of personal injury or death that may be associated with such unintended or unauthorized use, 
even if such claim alleges that Rockchip Electronics Co., Ltd was negligent regarding the design or manufacture of the part. 


Copyright and Patent Right 

Information in this document is provided solely to enable system and software implementers to use Rockchip Electronics 
Co.,Ltd ‘s products. There are no expressed and patent or implied copyright licenses granted hereunder to design or fabricate 
any integrated circuits or integrated circuits based on the information in this document. 


Rockchip Electronics Co., Ltd does not convey any license under its copyright and patent rights 
nor the rights of others. 

All copyright and patent rights referenced in this document belong to their respective owners 
and shall be subject to corresponding copyright and patent licensing requirements. 


Trademarks 

Rockchip and Rockchip™ logo and the name of Rockchip Electronics Co., Ltd’s products are trademarks of Rockchip Electronics 
Co., Ltd. and are exclusively owned by Rockchip Electronics Co., Ltd. References to other companies and their products use 
trademarks owned by the respective companies and are for reference purpose only. 


Confidentiality 
The information contained herein (including any attachments) is confidential. The recipient hereby acknowledges the 
confidentiality of this document, and except for the specific purpose, this document shall not be disclosed to any third party. 


Reverse engineering or disassembly is prohibited. 


ROCKCHIP ELECTRONICS CO.,LTD. RESERVES THE RIGHT TO MAKE CHANGES IN ITS PRODUCTS OR PRODUCT 
SPECIFICATIONS WITH THE INTENT TO IMPROVE FUNCTION OR DESIGN AT ANY TIME AND WITHOUT NOTICE 
AND IS NOT REQUIRED TO UNDATE THIS DOCUMENTATION TO REFLECT SUCH CHANGES. 


Copyright © 2022 Rockchip Electronics Co., Ltd. 


All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or 
by any means, electric or mechanical, by photocopying, recording, or otherwise, without the prior written consent of Rockchip 
Electronics Co., Ltd. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 15 


RK3588 TRM-Part1 


Chapter 1 System Overview 


1.1 Address Mapping 


RK3588 boot from internal BootRom, which supports remap function by software 
programming. Remap is controlled by PMU_SGRF_SOC_CON2[1:0]. When remap is set to 
2'b01, the BootRom is un-accessible and PMU_SRAM is mapped to address OxFFFFOOOO. 
When remap is set to 2’b10, the BootRom is un-accessible and SYSTEM_SRAM is mapped to 
address OxFFFFOOOO. 


Table 1-1 Address Mapping 


Module | Start Address | Size | Module Start Address Size 
PCIe3_4L_S FOOOO0000 16MB SPDIF_RX2 FDE18000 32KB 
PCIe3_2L_S F1000000 16MB DSI HOSTO FDE20000 64KB 
PCIe3_1L0_S F2000000 16MB DSI HOST1 FDE30000 64KB 
PCIe3_1L1_S F3000000 16MB HDCPO FDE40000 32KB 
PCIe3_1L2_S F4000000 16MB HDCPO_TRNG FDE48000 32KB 
PCIe3_4L_DBI F5000000 4MB DPO FDE50000 64KB 
PCIe3_2L_DBI F5400000 4MB DP1 FDE60000 64KB 
PCIe3_1LO_DBI F5800000 4MB HDCP1 FDE70000 32KB 
PCIe3_1L1_DBI F5C00000 4MB HDCP1_TRNG FDE78000 32KB 
PCIe3_1L2_DBI F6000000 4MB HDMI TXO FDE80000 128KB 
Reserved F6400000 11MB HDMI TX1 FDEAO0000 128KB 
MCU_TCM F6FOO000 64KB eDPO FDECO000 64KB 
MCU_CACHE F6F10000 64KB eDP1 FDEDOOO00 64KB 
MCU_RAM_TEST F6F20000 64KB HDMI RX FDEEO000 64KB 
Reserved F6F30000 832KB HDCP_KEY 0 FDEFOO0O 32KB 
DDRCTL_O F7000000 16MB HDCP_KEY 1 FDEF8000 64KB 
DDRCTL_1 F8000000 16MB Reserved FDFO8000 32KB 
DDRCTL_2 F9000000 16MB HDMIRX_S FDF10000 16KB 
DDRCTL_3 FAOO00000 16MB Reserved FDF14000 16KB 
GPU G610 FBOO0000 16MB eDPO_S FDF18000 16KB 
USB3_0 FCOO0000 4MB eDP1_S FDF1C000 16KB 
USB3_1 FC400000 4MB Reserved FDF20000 64KB 
USB2HOST_0O FC800000 512KB INTERCONNECT FDF30000 896KB 
USB2HOST_1 FC880000 512KB FIREWALL_DSUDDR FE010000 32KB 
MMU600_ PCIE FC900000 2MB Reserved FE0O18000 96KB 
MMU600_PHP FCBOO000 2MB FIREWALL_DDR FE030000 32KB 
USB3_2 FCDO0000 4MB FIREWALL_SYSMEM FE038000 32KB 
DAPLITE2 FD100000 512KB Reserved FE040000 64KB 
Reserved FD180000 512KB DMA2DDR FE050000 64KB 
Reserved FD200000 64KB DDR_MONO FE060000 16KB 
Reserved FD210000 3520KB | DDR_MON1 FE064000 16KB 
PMUO_SGRF FD580000 8KB DDR_MON2 FE068000 16KB 
PMU1_SGRF FD582000 8KB DDR_MON3 FEO6CO00 16KB 
Reserved FD584000 8KB Reserved FEO70000 320KB 
BUS_SGRF FD586000 4KB DDRPHYO FEOCOO00 64KB 
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Size 


Module | Start Address | Size _| Module | Start Address 
DSU_SGRF FD587000 4KB DDRPHY1 FEODOOOO 64KB 
PMUO_GRF FD588000 8KB DDRPHY2 FEOEO000 64KB 
PMU1_GRF FD58A000 8KB DDRPHY3 FEOFOOOO 64KB 
SYS_GRF FD58C000 16KB Reserved FE100000 64KB 
BIGCOREO_GRF FD590000 8KB WDT_DDR FE110000 32KB 
BIGCORE1_GRF FD592000 8KB TIMER_DDR(2CH) FE118000 32KB 
LITCORE_GRF FD594000 16KB SHARE_MEM_SLV FE120000 32KB 
DSU_GRF FD598000 16KB AHB2APB FE128000 32KB 
DDRO1_GRF FD59C000 4KB Reserved FE130000 128KB 
DDR23_GRF FD59D000 4KB PCIe3_4L_APB FE150000 64KB 
CENTER_GRF FD59E000 8KB PCIe3_2L_APB FE160000 64KB 
GPU_GRF FD5A0000 8KB PCIe3_1L0_APB FE170000 64KB 
NPU_GRF FD5A2000 8KB PCIe3_1L1_APB FE180000 64KB 
VOP_GRF FD5A4000 8KB PCIe3_1L2_APB FE190000 64KB 
VOO_GRF FD5A6000 8KB Reserved FE1A0000 64KB 
VO1_GRF FD5A8000 16KB GMACO FE1B0000 64KB 
USB_GRF FDS5ACO00 16KB GMAC1 FE1CO000 64KB 
PHP_GRF FD5B0000 16KB Reserved FE1D0000 256KB 
CSIDPHYO_GRF FD5B4000 4kKB SATAO FE210000 64KB 
CSIDPHY1_GRF FD5B5000 4kKB SATA1 FE220000 64KB 
Reserved FD5B6000 8KB SATA2 FE230000 64KB 
PCIe3PHY_GRF FD5B8000 16KB Reserved FE240000 448KB 
PIPE_PHYO_GRF FD5BCO000 16KB FSPI FE2B0000 64KB 
PIPE_PHY1_GRF FD5C0000 16KB SDMMC FE2CO000 64KB 
PIPE_PHY2_GRF FD5C4000 16KB SDIO FE2D0000 64KB 
USBDPPHYO_GRF | FD5C8000 16KB EMMC FE2E0000 64KB 
USBDPPHY1_GRF | FD5CCO00 16KB SDMMC_BUF FE2FO000 64KB 
USB2PHY0_GRF FD5D0000 16KB Reserved FE300000 448KB 
USB2PHY1_GRF FD5D4000 16KB CRYPTO_NS FE370000 32KB 
USB2PHY2_GRF FD5D8000 16KB TRNG_NS FE378000 32KB 
USB2PHY3_GRF FD5DC000 16KB KEYLADDER_S FE380000 64KB 
HDPTXPHYO_GRF | FD5E0000 16KB CRYPTO_S(Slave) FE390000 32KB 
HDPTXPHY1_GRF | FD5E4000 16KB TRNG_S FE398000 32KB 
MIPIDCPHYO_GRF | FD5E8000 16KB OTP_S FE3A0000 64KB 
MIPIDCPHY1_GRF | FD5ECO00 16KB Reserved FE3B0000 64KB 
PMU1_IOC FD5F0000 16KB DCF FE3CO000 64KB 
PMU2_IOC FD5F4000 16KB TIMER_S_0(6CH) FE3D0000 64KB 
BUS_IOC FD5F8000 4kKB WDT_S FE3E0000 64KB 
vccioi_4 IOC FD5F9000 4KB SEC_TRNG_CHK FE3FO0000 64KB 
VCCIO3_5_IOC FD5FA000 4KB Reserved FE400000 128KB 
VCCIO2_IOC FD5FBO00 4KB CRYPTO_S(By Keylad) | FE420000 64KB 
VCCIO6_IOC FD5FCO00 4KB Reserved FE430000 256KB 
EMMC_IOC FD5FD000 4KB I2S0_8CH FE470000 64KB 
Reserved FDSFEO00 8KB I2S1_8CH FE480000 64KB 
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"Module Start Address | Size | Module Start Address | Size 
SYSTEM_SRAM FD600000 1MB 12S2_2CH FE490000 64KB 
PMU_MEM FD700000 256KB 12S3_2CH FE4A0000 64KB 
Reserved FD740000 512KB PDMO FE4B0000 64KB 
CRU_NS FD7CO0000 32KB PDM1 FE4C0000 64KB 
PHP_PPLL_CRU FD7C8000 32KB VAD FE4D0000 64KB 
SEC_SCRU FD7D0000 32KB SPDIF_TXO FE4E0000 64KB 
BUS_SCRU FD7D8000 32KB SPDIF_TX1 FE4FO000 64KB 
PMU1_SCRU FD7E0000 64KB ACDCDIG_DSM FE500000 64KB 
PMU1_CRU FD7FOO0O 64KB Reserved FE510000 576KB 
DDRPHYO_CRU FD800000 16KB SPINLOCK FE5A0000 64KB 
DDRPHY1_CRU FD804000 16KB Reserved FE5B0000 320KB 
DDRPHY2_CRU FD808000 16KB GIC600 FE600000 4MB 
DDRPHY3_CRU FD80C000 16KB DMACO_S FEAOOO00 64KB 
BIGCOREO_CRU FD810000 8KB DMACO_NS FEA10000 64KB 
BIGCORE1_CRU FD812000 8KB DMAC1_S FEA20000 64KB 
Reserved FD814000 16KB DMAC1_NS FEA30000 64KB 
DSU_CRU FD818000 16KB Reserved FEA40000 64KB 
Reserved FD81C000 400KB CANO FEA50000 64KB 
I2CO FD880000 64KB CAN1 FEA60000 64KB 
UARTO FD890000 64KB CAN2 FEA70000 64KB 
GPIOO FD8A0000 64KB DECOM FEA80000 64KB 
PWMO FD8B0000 64KB I2C1 FEA90000 64KB 
PVTM_PMU FD8CO0000 32KB I2C2 FEAAOO00O 64KB 
HPTIMER FD8C8000 16KB 12C3 FEABOOOO 64KB 
Reserved FD8CCO000 16KB 12C4 FEACO0O00 64KB 
PMU FD8D0000 64KB I2C5 FEADOOOO 64KB 
WDT_PMU FD8E0000 64KB TIMER_NS_0(6CH) FEAEOOOO 32KB 
TIMER_PMU(2CH) | FD8FO0O00O 64KB TIMER_NS_1(6CH) FEAE8000 32KB 
Reserved FD900000 704KB WDT_NS FEAFOO0O 64KB 
OSC_CHK FD9B0000 64KB SPIO FEBOOOOO 64KB 
SCRAMBLE_KEY FD9C0000 64KB SPI1 FEB1i0000 64KB 
Reserved FD9D0000 448KB SPI2 FEB20000 64KB 
PVTM_CORE_BO FDA40000 32KB SPI3 FEB30000 64KB 
Reserved FDA48000 32KB UART1 FEB40000 64KB 
PVTM_CORE_B1 FDA50000 32KB UART2 FEB50000 64KB 
Reserved FDA58000 32KB UART3 FEB60000 64KB 
PVTM_CORE_L FDA60000 64KB UART4 FEB70000 64KB 
Reserved FDA70000 256KB UART5 FEB80000 64KB 
RKNN CO FDABOO00 64KB UART6 FEB90000 64KB 
RKNN C1 FDACO000 64KB UART7 FEBAOOO0O 64KB 
RKNN C2 FDADOOO0O 64KB UART8 FEBBOOOO 64KB 
Reserved FDAE0O000 64KB UART9 FEBCO000O 64KB 
PVTM_NPU FDAFOO0O 32KB PWM1 FEBDOOO0O 64KB 
WDT_NPU FDAF8000 32KB PWM2 FEBEOOO0O 64KB 
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Size 


Module Start Address | Size | Module | Start Address 
TIMER_NPU(2CH) | FDBO0000 32KB PWM3 FEBFO000 64KB 
Reserved FDBO8000 160KB TSADC FECOOO000 64KB 
PVTM_GPU FDB30000 64KB SARADC FEC10000 64KB 
Reserved FDB40000 64KB GPIO1 FEC20000 64KB 
VDPU FDB50000 64KB GPIO2 FEC30000 64KB 
RGA3_0 FDB60000 64KB GPIO3 FEC40000 64KB 
RGA3_1 FDB70000 64KB GPIO4 FEC50000 64KB 
RGA2 FDB80000 64KB MAILBOXO(MCU_PMU) | FEC60000 64KB 
JPEG_DEC FDB90000 64KB MAILBOX1(MCU_DDR) | FEC70000 64KB 
JPEG_ENCO FDBAOOO00 16KB 12C6 FEC80000 64KB 
JPEG_ENC1 FDBA4000 16KB 12C7 FEC90000 64KB 
JPEG_ENC2 FDBA8000 16KB 12C8 FECA0000 64KB 
JPEG_ENC3 FDBACO00 16KB SPI4 FECBO000 64KB 
IEP FDBBOOOO 64KB OTP_NS FECCOO00 64KB 
Reserved FDBCO000 64KB Reserved FECD0000 64KB 
RKVENCO FDBDO0000 64KB MAILBOX2(MCU_NPU) | FECE0000 64KB 
RKVENC1 FDBEO000 64KB INTMUX(MCU_PMU) FECFO000 32KB 
Reserved FDBFO000 256KB INTMUX(MCU_DDR) FECF8000 32KB 
RKVDEC_CCU FDC30000 32KB DMAC2_S FEDOOO000 64KB 
RKVDECO FDC38000 32KB DMAC2_NS FED10000 64KB 
RKVDEC1 FDC40000 64KB JTAG_LOCK FED20000 32KB 
Reserved FDC50000 128KB Reserved FED28000 32KB 
AV1 FDC70000 256KB TIMER_S_1(6CH) FED30000 64KB 
ISPO FDCBO0000 64KB Reserved FED40000 128KB 
ISP1 FDCCO000 64KB HDPTX Combo PHYO FED60000 64KB 
FISHEYEO FDCD0000 32KB HDPTX Combo PHY1 FED70000 64KB 
FISHEYE1 FDCD8000 32KB USBDP PHYO FED80000 64KB 
VICAP FDCE0000 128KB USBDP PHY1 FED90000 64KB 
Reserved FDDOOO0O0 64KB MIPI CD PHYO FEDAO000 64KB 
CSI HOSTO FDD10000 64KB MIPI CD PHY1 FEDBOO000 64KB 
CSI HOST1 FDD20000 64KB MIPI CSI DPHYO FEDCO000 32KB 
CSI HOST2 FDD30000 64KB MIPI CSI DPHY1 FEDC8000 32KB 
CSI HOST3 FDD40000 64KB Reserved FEDDOO00 64KB 
CSI HOST4 FDD50000 64KB HDMI RX PHY FEDEO000 64KB 
CSI HOSTS FDD60000 64KB Reserved FEDFOO0O 64KB 
Reserved FDD70000 128KB Combo PIPE PHYO FEEO0000 64KB 
VOP FDD90000 64KB Combo PIPE PHY1 FEE10000 64KB 
HDCPO_MMU FDDAO0000 64KB Combo PIPE PHY2 FEE20000 64KB 
SPDIF_TX2 FDDBO0000 32KB Reserved FEE30000 312KB 
SPDIF_TX5 FDDB8000 32KB PCIe3 PHY FEE80000 512KB 
12S4_8CH FDDCOO000 32KB Reserved FEFOOOOO 1MB 
I2S8_8CH FDDC8000 32KB SYSTEM_SRAM FFOOOO000 1MB 
HDCP1_MMU FDDDOOO00 64KB PMU_MEM FF100000 256KB 
SPDIF_TX3 FDDEOOO0O 32KB PCIe3_4L_S 900000000 1024MB 
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[Moaue | startaddress | size [Module | start Address | size 
SPDIF_TX4 FDDE8000 32KB PCIe3_2L_S 940000000 1024MB 
12S5_8CH FDDFOOO0O 16KB PCIe3_1L0_S 980000000 1024MB 
12S6_8CH FDDF4000 16KB PCIe3_1L1_S 9c0000000 1024MB 
12S7_8CH FDDF8000 16KB PCIe3_1L2_S a00000000 1024MB 
I12S9_8CH FDDFCO0O 16KB PCle3_4L_DBI a40000000 4MB 
12S10_8CH FDEO0000 16KB PClIe3_2L_DBI a40400000 4MB 
Reserved FDE04000 16KB PCIe3_1L0_DBI a40800000 4MB 
SPDIF_RXO FDE08000 32KB PCIe3_1L1_DBI a40c00000 4MB 
SPDIF_RX1 FDE10000 32KB PClIe3_1L2_DBI a41000000 4MB 


The following table show the boot address when before remap and after remap 
Table 1-2 Address Remappin 


not accessible | BootRom(32KB) not accessible | BootRom(32KB) 
OxFFFFO000 | BootRom(32KB) OxFFFFO000 | PMU_SRAM(8KB) OxFFFFO000 aa 
OxFF100000 | PMU_SRAM(8KB) OxFF100000 | PMU_SRAM(8KB) OxFF100000 | PMU_SRAM(8KB) 


OxFFOO0000 | SYSTEM_SRAM(1MB) | OxFFOO0000 SYSTEM_SRAM(1MB) | OxFFOO0000 SYSTEM_SRAM(1MB) 


1.2 System Boot 


RK3588 provides system boot from off-chip devices such as SDMMC card, eMMC memory, 
serial Nand or Nor flash. When boot code is not ready in these devices, also provide system 
code download into them by USB OTG interface. All of the boot code will be stored in 
internal BootRom. The following is the whole boot procedure for boot code, which will be 
stored in BootRom in advance. 

The following features are supported. 

@ Support system boot from the following device: 

Serial Nor Flash, 1bit or 4bits data width(device layout in FSPI IO) 

Serial Nand Flash, 1bit data width(device layout in FSPI IO) 

eMMC Interface, 8bits data width 

SDMMC Card, 4bits data width 

RK3588 has two bootwom: 

m Normal Bootrom in non-secure world, which CPU_S and CPU_NS both can access 
m Secure Bootrom in secure world, only CPU_S can access 

@ Support system code download by USB OTG 


1.3 System Interrupt Connection 


RK3588 provides an general interrupt controller (GIC) for CPU, which has 512 SPI (shared 
peripheral interrupts) interrupt sources and 12 PPI(Private peripheral interrupt) interrupt 
source. The triggered type for each SPI interrupt is high level sensitive, and triggered type 
for each PPI interrupt is low level sensitive, not programmable. The detailed interrupt 
sources connection is in the following table. 

Table 1-3 RK3588 Interrupt Connection List 
Number Source Polarity | Number Source Polarity 


0-21 PPI | NA Low level 238 irq_fspi High level 
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Number Source Polarity | Number Source Polarity 
22 PPI cpu_ncommirq Low level 239 irq_keylad High level 
23 PPI cpu_npmuirq Low level 240 irq_crypto_s High level 
24 PPI cpu_ctiirg Low level 241 irq_crypto_ns High level 
25 PPI cpu_nvcpumntirg Low level 242 irq_otp_s High level 
26 PPI cpu_ncnthpirg Low level 243 irq_otp_ns High level 
27 PPI cpu_ncntvirg Low level 244 irq_trng_chk High level 
28 PPI cpu_ncnthvirq Low level 245 irq_dcf High level 
29 PPI cpu_ncntpsirq Low level 246 irq_usb2hostO_arb High level 
30 PPI cpu_ncntpnsirq Low level 247 irq_usb2host0O_ehci High level 
31 PPI NA Low level 248 irq_usb2host0O_ohci High level 

32 irq_dsu_nfaultirqO High level 249 irq_usb2hosti_arb High level 
33 irq_dsu_nfaultirq1 High level 250 irq_usb2hosti_ehci High level 
34 irq_dsu_nfaultirq2 High level 251 irq_usb2hosti_ohci High level 
35 irq_dsu_nfaultirq3 High level 252 irq_usb3o0tgO High level 
36 irq_dsu_nfaultirq4 High level 253 irq_usb3o0tg1 High level 
37 irq_dsu_nfaultirq5 High level 254 irq_usb30tg2 High level 
: : . irq_gmacO_mcgr_dma_r : 
38 irq_dsu_nfaultirq6 High level 255 High level 
eq 
; ; ; irq_gmaci_mcgr_dma_r 
39 irq_dsu_nfaultirq7 High level 256 High level 
eq 
40 irq_dsu_nfaultirq8 High level 257 irq_gmacO_Ipi High level 
41 irq_dsu_nerrirqO High level 258 irq_gmacO_pmt High level 
42 irq_dsu_nerrirq1 High level 259 irq_gmacO_sbd High level 
; . : irq_gmacO_sbd_perch_rx : 
43 irq_dsu_nerrirq2 High level 260 5 High level 
_o 
. . \ irq_gmacO_sbd_perch_rx . 
44 irq_dsu_nerrirq3 High level 261 ; High level 
_0O 
. . : irq_gmacO_sbd_perch_tx : 
45 irq_dsu_nerrirq4 High level 262 High level 
_O 
; ‘ : irq_gmacO_sbd_perch_tx : 
46 irq_dsu_nerrirq5 High level 263 ; High level 
_0O 
47 irq_dsu_nerrirq6 High level 264 irq_gmaci_Ipi High level 
48 irq_dsu_nerrirq7 High level 265 irq_gmaci_pmt High level 
49 irq_dsu_nerrirq8 High level 266 irq_gmaci_sbd High level 
F : ; irq_gmaci_sbd_perch_rx ; 
50 irq_dsu_nclusterpmuirgq High level 267 0 High level 
_0O 
; . irq_gmaci_sbd_perch_rx 
51 irq_ddrctl_sbr_done_chO High level 268 : High level 
_o 
. irq_gmaci_sbd_perch_tx 
52 irq_ddrctl_arpoison_chO High level 269 0 High level 
_o 
irq_gmaci_sbd_perch_tx 
53 irq_ddrctl_awpoison_chO High level 270 j High level 
_0O 
irq_ddrctl_ecc_corrected_e 
54 High level 271 irq_pcie30x1_0_err High level 
rr_chO 
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irq_ddrctl_ecc_uncorrected 
55 High level 272 irq_pcie30x1_0_legacy High level 
_err_ch0d 
56 irq_ddrctl_ecc_ap_err_chO | High level 273 irq_pcie30x1_0O_msg_rx High level 
irq_ddrctl_rd_linkecc_unco 
57 High level 274 irq_pcie30x1_0_pmc High level 
rr_err_chO 
irq_ddrctl_rd_linkecc_corr_ 
58 High level 275 irq_pcie30x1_0_sys High level 
err_chO 
irq_ddrctl_derate_temp_li 
59 ; High level 276 irq_pcie30x1_1_err High level 
mit_chO 
60 irq_ddrmon_choO High level 277 irq_pcie30x1_1_legacy High level 
61 irq_ddrctl_sbr_done_ch1 High level 278 irq_pcie30x1_1_msg_rx High level 
62 irq_ddrctl_arpoison_chi High level 279 irq_pcie30x1_1_pmc High level 
63 irq_ddrctl_awpoison_chi High level 280 irq_pcie30x1_1_sys High level 
irq_ddrctl_ecc_corrected_e 
64 High level 281 irq_pcie30x1_2_err High level 
rr_chi 
irq_ddrctl_ecc_uncorrected ; 
65 High level 282 irq_pcie30x1_2_ legacy High level 
_err_chi 
66 irq_ddrctl_ecc_ap_err_ch1 | High level 283 irgq_pcie30x1_2_msg_rx High level 
irq_ddrctl_rd_linkecc_unco : 
67 High level 284 irq_pcie30x1_2_pmc High level 
rr_err_chi 
irq_ddrctl_rd_linkecc_corr_ . 
68 High level 285 irq_pcie30x1_2_sys High level 
err_chi 
irq_ddrctl_derate_temp_li : ; ; 
69 : High level 286 irq_pcie30x2_err High level 
mit_ch1i 
70 irq_ddrmon_chi High level 287 irq_pcie30x2_legacy High level 
71 irq_ddrctl_sbr_done_ch2 High level 288 irq_pcie30x2_msg_rx High level 
72 irq_ddrctl_arpoison_ch2 High level 289 irq_pcie30x2_pmc High level 
73 irq_ddrctl_awpoison_ch2 High level 290 irq_pcie30x2_sys High level 
irq_ddrctl_ecc_corrected_e 
74 High level 291 irq_pcie30x4_err High level 
rr_ch2 
irq_ddrctl_ecc_uncorrected 
75 High level 292 irq_pcie30x4_legacy High level 
_err_ch2 
76 irq_ddrctl_ecc_ap_err_ch2 | High level 293 irq_pcie30x4_msg_rx High level 
irq_ddrctl_rd_linkecc_unco ; 
77 High level 294 irq_pcie30x4_pmc High level 
rr_err_ch2 
irq_ddrctl_rd_linkecc_corr_ : ; 
78 High level 295 irq_pcie30x4_sys High level 
err_ch2 
irq_ddrctl_derate_temp_li ; irq_pcie30x1_0_pcie_dti i 
79 . High level 296 High level 
mit_ch2 m 
: : irq_pcie30x1_1_pcie_dti ; 
80 irq_ddrmon_ch2 High level 297 High level 
m 
; . irq_pcie30x1_2_pcie_dti : 
81 irq_ddrctl_sbr_done_ch3 High level 298 High level 
m 
82 irq_ddrctl_arpoison_ch3 High level 299 irq_pcie30x2_pcie_dtim High level 
83 irq_ddrctl_awpoison_ch3 High level 300 irq_pcie30x4_pcie_dtim High level 
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a irq_ddrctl_ecc_corrected_e slahiavel 03 irq_pcie30x4_pcie_edma Alebeievel 
rr_ch3 _rdo 
gs irq_ddrctl_ecc_uncorrected Hiehievel 302 irq_pcie30x4_pcie_edma widi eval 
_err_ch3 _rdi 
86 irq_ddrctl_ecc_ap_err_ch3 | High level 303 iit High level 
7 irq_ddrctl_rd_linkecc_unco diighiievel ae irq_pcie30x4_pcie_edma us level 
rr_err_ch3 _wrl 
88 inq_ddret|_rd_linkeec_corr_ High level 305 irq_sataO High level 
err_ch3 
irq_ddrctl_derate_temp_li 
89 ; High level 306 irq_satal High level 
mit_ch3 
90 irq_ddrmon_ch3 High level 307 irq_sata2 High level 
91 irq_ahb2apb High level 308 irq_grf_sdmmc_detectn High level 
92 irq_dma2ddr High level 309 irq_gpio0 High level 
93 irq_mailboxO_apO High level 310 irq_gpioi High level 
94 irq_mailboxO_ap1 High level 311 irq_gpio2 High level 
95 irq_mailboxO_ap2 High level 312 irq_gpio3 High level 
96 irq_mailboxO_ap3 High level 313 irq_gpio4 High level 
97 irq_mailbox0_bbO High level 314 irq_gpio0_exp High level 
98 irq_mailboxO_bb1 High level 315 irq_gpioi_exp High level 
99 irq_mailbox0_bb2 High level 316 irq_gpio2_exp High level 
100 irq_mailbox0_bb3 High level 317 irq_gpio3_exp High level 
101 irq_mailbox1_apO High level 318 irq_gpio4_exp High level 
102 irq_mailbox1_ap1 High level 319 irq_pmutimerO High level 
103 irq_mailbox1_ap2 High level 320 irq_pmutimer1 High level 
104 irq_mailbox1_ap3 High level 321 irq_timerO_ns High level 
105 irq_mailbox1_bbO High level 322 irq_timeri_ns High level 
106 irq_mailbox1_bb1 High level 323 irq_timer2_ns High level 
107 irq_mailbox1_bb2 High level 324 irq_timer3_ns High level 
108 irq_mailbox1_bb3 High level 325 irq_timer4_ns High level 
109 irq_mailbox2_apO High level 326 irq_timer5_ns High level 
110 irq_mailbox2_ap1 High level 327 irq_timer6_ns High level 
111 irq_mailbox2_ap2 High level 328 irq_timer7_ns High level 
112 irq_mailbox2_ap3 High level 329 irq_timer8_ns High level 
113 irq_mailbox2_bbO High level 330 irq_timer9_ns High level 
114 irq_mailbox2_bb1 High level 331 irq_timer10_ns High level 
115 irq_mailbox2_bb2 High level 332 irq_timer1i_ns High level 
116 irq_mailbox2_bb3 High level 333 irq_stimerO High level 
117 irq_decom High level 334 irq_stimer1 High level 
118 irq_dmacO High level 335 irq_stimer2 High level 
119 irq_dmacO_abort High level 336 irq_stimer3 High level 
120 irq_dmaci High level 337 irq_stimer4 High level 
121 irq_dmaci_abort High level 338 irq_stimer5 High level 
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122 irq_dmac2 High level 339 irq_stimer6 High level 
123 irq_dmac2_abort High level 340 irq_stimer7 High level 
124 irq_gpu_job High level 341 irq_stimer8 High level 
125 irq_gpu_mmu High level 342 irq_stimer9 High level 
126 irq_gpu_gpu High level 343 irq_stimer10 High level 
127 irq_rkvdecO_dec High level 344 irq_stimer11 High level 
128 irq_rkvdecO_mmu High level 345 irq_hptimer High level 
129 irq_rkvdeci_dec High level 346 irq_pmuwdt High level 
130 irq_rkvdeci_mmu High level 347 irq_wdtns High level 
131 irq_rkvencO_mmu0 High level 348 irq_wdts High level 
132 irq_rkvencO_mmu2 High level 349 irq_i2cO High level 
133 irq_rkvencO High level 350 irq_i2c1 High level 
134 irq_rkvenci_mmu0O High level 351 irq_i2c2 High level 
135 irq_rkvenci_mmu2 High level 352 irq_i2c3 High level 
136 irq_rkvencl High level 353 irq_i2c4 High level 
137 irq_rkvencO or irq_rkvenci | High level 354 irq_i2c5 High level 
138 irq_avi_afbc High level 355 irq_i2c6 High level 
139 irq_avi_l2cache High level 356 irq_i2c7 High level 
140 irq_avi_vcd High level 357 irq_i2c8 High level 
141 irq_avi_mmu High level 358 irq_spiO High level 
142 irq_rknn_cO High level 359 irq_spil High level 
143 irq_rknn_ci High level 360 irq_spi2 High level 
144 irq_rknn_c2 High level 361 irq_spi3 High level 
145 irq_vicap_mmu High level 362 irq_spi4 High level 
146 irq_rga3_0 High level 363 irq_uartO High level 
147 irq_rga3_1 High level 364 irq_uart1 High level 
148 irq_rga2 High level 365 irq_uart2 High level 
149 irq_iep High level 366 irq_uart3 High level 
150 irq_vdpu121_mmu High level 367 irq_uart4 High level 
151 irq_vdpui21_xintdec High level 368 irq_uart5 High level 
152 irq_vdpui21_xintenc High level 369 irq_uart6 High level 
153 irq_jpegencO_mmu High level 370 irq_uart7 High level 
154 irq_jpegencO_xintdec High level 371 irq_uart8 High level 
155 irq_jpegencl_mmu High level 372 irq_uart9 High level 
156 irq_jpegenc1_xintdec High level 373 irq_canO High level 
157 irq_jpegenc2_mmu High level 374 irq_canl High level 
158 irq_jpegenc2_xintdec High level 375 irq_can2 High level 
159 irq_jpegenc3_mmu High level 376 irq_pwm0O High level 
160 irq_jpegenc3_xintdec High level 377 irq_pwm0_pwr High level 
161 irq_jpegdec_dec High level 378 irq_pwm1 High level 
162 irq_jpegdec_mmu High level 379 irq_pwmi_pwr High level 
163 irq_ispO High level 380 irq_pwm2 High level 
164 irq_ispO_mmu High level 381 irq_pwm2_pwr High level 
165 irq_ispO_mi High level 382 irq_pwm3 High level 
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166 irq_ispO_mipi High level 383 irq_pwm3_pwr High level 
167 irq_isp1 High level 384 irq_pmu_pvtm High level 
168 irq_isp1_mmu High level 385 irq_litcore_pvtm High level 
169 irq_ispi_mi High level 386 irq_bigcoreO_pvtm High level 
170 irq_isp1_mipi High level 387 irq_bigcorei_pvtm High level 
171 irq_fecO High level 388 irq_npu_pvtm High level 
172 irq_fecO_ispp_mmu1 High level 389 irq_gpu_pvtm High level 
173 irq_feci High level 390 irq_npumcu_cache High level 
174 irq_fec1_ispp_mmu1 High level 391 irq_pmumcu_cache High level 
175 irq_csihostO_1 High level 392 irq_hdmitxO_hpd High level 
176 irq_csihostO_2 High level 393 irq_hdmitx1_hpd High level 

: : : irq_pcie_mmu600_r2_tb : 
177 irq_csihost1_1 High level 394 ; High level 
uO_pmu_irpt 
: ; ; irq_pcie_mmu600_r2_tb ; 
178 irq_csihost1_2 High level 395 ; High level 
uO_ras_irpt 
: . : irq_pcie_mmu600_r2_tb : 
179 irq_csihost2_1 High level 396 : High level 
ul_pmu_irpt 
F : ; irq_pcie_mmu600_r2_tb ; 
180 irq_csihost2_2 High level 397 : High level 
ul_ras_irpt 
; ; : irq_pcie_mmu600_r2_tcu ; 
181 irq_csihost3_1 High level 398 High level 
_evento 


; ; ; irq_pcie_mmu600_r2_tcu ; 
182 irq_csihost3_2 High level 399 ; High level 
_cmd_sync_irpt_ns 


: ; : irq_pcie_mmu600_r2_tcu ; 
183 irq_csihost4_1 High level 400 ; High level 
_cmd_sync_irpt_s 


; ; : irq_pcie_mmu600_r2_tcu ; 
184 irq_csihost4_2 High level 401 ; High level 
_event_q_irpt_ns 


: ; : irq_pcie_mmu600_r2_tcu : 
185 irq_csihost5_1 High level 402 : High level 
_event_q_irpt_s 


; ; ; irq_pcie_mmu600_r2_tcu : 
186 irq_csihost5_2 High level 403 ; High level 
_global_irpt_ns 


irq_pcie_mmu600_r2_tcu 


187 irg_vicap High level 404 : High level 
_global_irpt_s 
. . irq_pcie_mmu600_r2_tcu 
188 irq_vop High level 405 ; High level 
_pmu_irpt 
; : irq_pcie_mmu600_r2_tcu ; 
189 irq_vop_ddr High level 406 i : High level 
_pri_q_irpt_ns 
. . irq_pcie_mmu600_r2_tcu : 
190 irq_vop_lb High level 407 . High level 
_ras_irpt 
: : irq_php_mmu600_r2_tbu ; 
191 irq_hdcpO High level 408 ; High level 
O_pmu_irpt 
; ; irq_php_mmu600_r2_tbu p 
192 irq_hdcp1i High level 409 . High level 
O_ras_irpt 
; ; irq_php_mmu600_r2_tcu ; 
193 irq_dpO High level 410 High level 
_evento 
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i , irq_php_mmu600_r2_tcu ; 
194 irq_dp1 High level 411 Higicievel 
_cmd_sync_irpt_ns 


i . irq_php_mmu600_r2_tcu ; 
195 irq_edpO High level 412 High level 
_cmd_sync_irpt_s 


i . irq_php_mmu600_r2_tcu ; 
196 irq_edp1 High level 413 High fevel 
_event_q_irpt_ns 


i . irq_php_mmu600_r2_tcu ; 
197 irg_vo_trngO High level 414 High level 
_event_q_irpt_s 


i : irq_php_mmu600_r2_tcu ; 
198 irg_vo_trng1 High level 415 High level 
_global_irpt_ns 


irq_php_mmu600_r2_tcu 


199 irq_dsihostO High level 416 ; High level 
_global_irpt_s 
; ; ; irq_php_mmu600_r2_tcu ; 
200 irq_dsihost1 High level 417 ; High level 
_pmu_irpt 
. . ; irq_php_mmu600_r2_tcu ; 
201 irq_hdmitxO_oavp High level 418 . ; High level 
_pri_q_irpt_ns 
; : . irq_php_mmu600_r2_tcu 
202 irq_hdmitxO_ocec High level 419 : High level 
_ras_irpt 
203 irq_hdmitx0O_oearcrx High level 420 irq_gic_fault High level 
204 irq_hdmitxO_omain High level 421 irq_gic_err High level 
205 irq_hdmitx1_oavp High level 422 irq_gic_pmu High level 
206 irq_hdmitx1_ocec High level 423 irq_usb2hostOphy_agrf High level 
207 irq_hdmitx1_oearcrx High level 424 irq_usb2hostiphy_agrf High level 
208 irq_hdmitx1_omain High level 425 irq_otgOphy_grf High level 
209 irq_hdmirx_cec High level 426 irq_otgiphy_arf High level 
210 irq_hdmirx_hdmi High level 427 irq_otg2_Ifps_beacon High level 
211 irq_hdmirx_dma High level 428 irq_pmic High level 
212 irq_i2sO_8ch High level 429 irq_tsadc High level 
213 irq_i2s1_8ch High level 430 irq_saradc High level 
214 irq_i2s2_2ch High level 431 irq_trng_s High level 
215 irq_i2s3_2ch High level 432 irq_trng_ns High level 
216 irq_i2s4_8ch High level 433 irq_wdt_ddr High level 
217 irq_i2s5_8ch High level 434 irq_timerO_ddr High level 
218 irq_i2s6_8ch High level 435 irq_timeri_ddr High level 
219 irq_i2s7_8ch High level 436 irq_timerO_npu High level 
220 irq_i2s8_8ch High level 437 irq_timer1l_npu High level 
221 irq_i2s9_8ch High level 438 irq_wdt_npu High level 
oo. ; irq_dsu_probeO_mainstat ; 
222 irq_i2s10_8ch High level 439 High level 
alarm 
; ; irq_dsu_probe1_mainstat ; 
223 irq_pdmoO High level 440 High level 
alarm 
; ; irq_dsu_probe2_mainstat 
224 irq_pdmi High level 441 High level 
alarm 
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irq_dsu_probe3_mainstat 
225 irq_spdiftxO High level 442 High level 
alarm 
: ; ; irq_center_probepOn0_m . 
226 irq_spdiftx1 High level 443 High level 
ainstatalarm 
; : ; irq_center_probepOni_m : 
227 irq_spdiftx2 High level 444 High level 
ainstatalarm 
irq_center_probepin0O_m 
228 irq_spdiftx3 High level 445 : High level 
ainstatalarm 
irq_center_probepini_m 
229 irq_spdiftx4 High level 446 ; High level 
ainstatalarm 
irq_center_probep2n0_m 
230 irq_spdif5 High level 447 ; High level 
ainstatalarm 
: ; irq_center_probep2n1_m ; 
231 irq_spdifrx0 High level 448 ; High level 
ainstatalarm 
; ; irq_center_probep3n0_m 
232 irq_spdifrx1 High level 449 ; High level 
ainstatalarm 
; ; ; irq_center_probep3n1i_m ; 
233 irq_spdifrx2 High level 450 : High level 
ainstatalarm 
234 irq_vad High level 451 irq_sgrf_crc_chk_rst_req High level 
. . irq_dsusgrf_crc_chk_rst_ : 
235 irq_sdmmc High level 452 High level 
req 
. : ; irq_pmusgrf_crc_chk_rst . 
236 irq_sdio High level 453 High level 
req 
237 irq_emmc High level | 454~511 | Reserved High level 


1.4 System DMA Hardware Request Connection 


RK3588 provides three DMA controller (DMAC) inside the system, the following tables are 


the DMA hardware request list. 


Table 1-4 RK3588 DMAC Hardware Request Connection List 


DMACO DMAC1i DMAC2 
Req Req Req 
Source Polarity Source Polarity Source Polarity 
Number Number Number 
0 12SO_8ch_tx High level 0 I2S2_2ch_tx High level 0 12S4_8ch_tx High level 
1 12SO_8ch_rx High level 1 I2S2_2ch_rx High level 1 Reserved High level 
2 12S1_8ch_tx High level 2 12S3_2ch_tx High level 2 I2S5_8ch_tx High level 
3 12S1_8ch_rx High level 3 12S3_2ch_rx High level 3 Reserved High level 
4 PDMO High level 4 PDM1 High level 4 I2S6_8ch_tx High level 
> SPDIF_tx0 High level 5 SPDIF_tx1 High level 5 Reserved High level 
6 UARTO_tx High level 6 SPDIF_tx2 High level 6 Reserved High level 
7 UARTO_rx High level 7 SPDIF_tx3 High level 7 UART7_tx High level 
8 UART1_tx High level 8 SPDIF_tx4 High level 8 UART7_rx High level 
9 UART1_rx High level 9 UART4_tx High level 9 UART8_tx High level 
10 UART2_tx High level 10 UART4_rx High level 10 UART8_rx High level 
11 UART2_rx High level 11 UART5_tx High level 11 UART9_tx High level 
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12 UART3_tx High level 12 UART5_rx High level 12 UART9_rx High level 
13 UART3_rx High level 13 UART6_tx High level 13 SPI4_tx High level 
14 SPIO_tx High level 14 UART6_rx High level 14 SPI4_rx High level 
15 SPIO_rx High level 15 SPI2_tx High level 15 PWM2 High level 
16 SPI1_tx High level 16 SPI2_rx High level 16 PWM3 High level 
17 SPI1_rx High level 17 SPI3_tx High level 17 CAN2_tx High level 
18 PWMO High level 18 SPI3_rx High level 18 CAN2_rx High level 
19 CANO_tx High level 19 PWM1 High level 19 sdmmc_buffer High level 
20 CANO_rx High level 20 CAN1_tx High level 20 Reserved High level 
21 SPDIF_rx0 High level 21 CAN1_rx High level 21 12S7_8ch_rx High level 
22 SPDIF_rx1 High level 22 SPDIF_tx5 High level 22 12S8_8ch_tx High level 
23 SPDIF_rx2 High level 23 Reserved High level 23 12S9_8ch_rx High level 
24 Reserved High level 24 Reserved High level 24 12S10_8ch_rx High level 
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Chapter 2 CRU 


2.1 Overview 


The CRU is an APB slave module that is designed for generating all of the internal and system clocks, 
resets in the chip. CRU generates system clocks from PLL output clock or external clock source, and 
generates system reset from external power-on-reset, watchdog timer reset or software reset or 


temperature sensor. 


The CRU is located at several addresses. 


Description Base Address 
CRU Used for always on system. OxFD7C0000 
PHPTOPCRU Used for php system. OxFD7C8000 
SECURECRU Used for secure system. 0xFD7D0000 
SBUSCRU Used for secure bus system. OxFD7D8000 
PMU1SCRU Used for secure pmu system. 0xFD7E0000 
PMU1CRU Used for pmu system. 0xFD7FO000 
DDROCRU Used for DDRO phy. 0xFD800000 
DDR1CRU Used for DDR1 phy. 0xFD804000 
DDR2CRU Used for DDR2 phy. 0xFD808000 
DDR3CRU Used for DDR3 phy. OxFD80C000 
BIGCOREOCRU Used for pd bigcoreO system. 0xFD810000 
BIGCORE1CRU Used for pd bigcore1 system. 0xFD812000 
DSUCRU Used for pd dsu system. 0xFD81 8000 


The CRU supports the following features: 


@ Compliance with AMBA APB interface 

@ Embedded with 5 fractional PLLs, 5 integer PLLs and 8 DDRPLLs in different CRUs 

@ Flexible selection of clock source 

@ Support dividing clock separately 

@ Support gating clock separately 

@ Support software reset each module separately 
ie ee FRACPLL DDRPLL INTPLL 
CRU VOPLL,AUPLL,CPLL,GPLL NPLL 
BIGCOREOCRU BOPLL 
BIGCORE1CRU BiPLL 
DSUCRU LPLL 
SBUSCRU SPLL 
DDROCRU DOAPLL,DOBPLL 
DDR1CRU D1APLL,D1BPLL 
DDR2CRU D2APLL,D2BPLL 
DDR3CRU D3APLL,D3BPLL 
PHPTOPCRU PPLL 

2.2 Block Diagram 

The CRU comprises with: 

@ PLL 

@ Register configuration unit 
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@ Clock generate unit 
@ Reset generate unit 


apb_cru(CRU clk_gen(CGU) Gente 
Register Signal 
APB Groups) 
Interface 
Clock & 
BIE rst_gen(RGU) Reset 


Fig. 2-1 CRU Block Diagram 


2.3 Function Description 


2.3.1 System Clock Solution 
All R38588 PLLs receive 24MHz oscillator as input reference clock. 
NPLL/GPLL/VOPLL/AUPLL/CPLL/SPLL can be set to three work modes: normal mode, slow mode and 
deep slow mode. When power on or changing PLL setting, we must program PLL into slow mode or deep 
slow mode. 
To maximize the flexibility, some of clocks can select divider source from multiple PLLs.To provide some 
specific frequency, another solution is integrated: fractional divider. Divfree50 divider and divfree NP5 
divider are also provided for some modules.All clocks can be gated by software. 
The basic units for clock generation are: 
@® Gating 
@ MUX(multiplexer) 
@  Divfree(Glitch free divider) 

m~  clk_out_freq=clk_in_freq/divisor 

m When divisor is even, the clock duty cycle of clk_out is 50% 

m When divisor is odd, the clock duty cycle of clk_out is not 50% 
@ Fracdiv(Fractional divider) 

@~  clk_out_freq=clk_in_freq*numerator/denominator, both numerator and denominator are 16 bits 
@ Divfree50(Glitch free divider for duty cycle 50%) 

@~  clk_out_freq=clk_in_freq/divisor 

m When divisor is even or odd, the clock duty cycle of clk_out is 50% 
@ DivFreeNP&5(Glitch free divider for null point 5) 

m clk_out_freq= 2*clk_in_freq/(2*div_con+3) 

m The clock duty cycle of clk_out is not 50% 
The settings of all basic units are controlled by CRU registers. 


2.3.2 System Reset Solution 
Almost all module have these reset source as the following figure shows. The ‘xxx’ in the figure is the 
module name. 
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2.3.3 PLL Introduction 
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‘ > 
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Fig. 2-2 Reset Architecture Diagram 
Reset source of each reset signal includes: 


NPOR: External power on reset 
soc_wdt_rstn: Reset from WDT module 
soc_tsadc_rstn: Reset from TSADC module 
softrstn_req: Software reset request by programming CRU_SOFTRST_CON 

glb_srstn_1: First global software reset by programming CRU_GLB_SRST_FST as Oxfdb9 
glb_srstn_2: Second global software reset by programming CRU_GLB_SRST_SND as Oxeca8 


PLL is a 1.8V/0.75V dual supply-voltage phase locked loop (PLL) with a wide-output-frequency-range for 


frequency synthesis. 


FRACPLL DDRPLL INTPLL 
Parameter MIN MAX MIN MAX MIN MAX 
Fin 4.5 300 6 300 4.5 300 
p 1 63 1 63 1 63 
m 64 1023 64 1023 64 1023 
s 0 6 0 6 0 6 
Fref(MHz)=Fin/p 6 30 6 30 4.5 12 
Fvco(MHz)=(m*Fref)/p 2250 4500 3300 6600 2250 4500 
Fout(MHz) 35.2 4500 51.6 6600 35.2 4500 
Duty cycle 48~52% 45~55% 47~53% 
Input Period Jitter +200ps +200ps +200ps 
Fvco<3G:#2% of Tivco|Fvco<3G:42% of Tiveo|  F¥C0<8G:+1.5% of 
PLL Period Jitter(Tip) uae 
Fvco>3G:t1% of Tivco|Fvco>3G:t1% of Tivco| FYC0PSE 0.75% of 
Lock Time(Fin/p cycles) - 500 - 500 - 150 
Modulation Method up/down/center up/down/center - 
2.3.3.1 FRACPLL Introduction 
FRACPLL block diagram is shown below. 
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Fig. 2-3 FRACPLL Block Diagram 


2.3.3.2INTPLL Introduction 


INTPLL block diagram is shown below. 
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Fig. 2-4 INTPLL Block Diagram 
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2.3.3.3 DDRPLL Introduction 


DDRPLL block diagram is shown below. 
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Fig. 2-5 DDRPLL Block Diagram 


2.4 CRU Register Description 


There are 2 groups of DDR, named ddr01 or ddr_*_ch01(including DDR CHO and DDR CH1), ddr23 or 
ddr_*_ch23(including DDR CH2 and DDR CH3). 


2.4.1 Registers Summary 


Reset 
Value 
10x00000000 |VOPLL configuration register 0 
ICRU_VOPLL_CON1 _—_—*|0x0164 ~~ [W__|0x00000000 [VOPLL configuration register 1 
VOPLL configuration register 2 
[CRU_VOPLL_CON3 ———([0x016C_ —[W_|0x00000000 [VOPLL configuration register 3 
[CRU VOPLL_CON4 __—*[0x0170 |W __|0x00000000 [VOPLL configuration register 4 
VOPLL configuration register 5 
[CRU_VOPLL_CON6 ———([0x0178 |W __|0x00000000 [VOPLL configuration register 6 
[CRU_AUPLL_CONO_—*(|0x0180 |W __|0x00000000 [AUPLL configuration register 0 
AUPLL configuration register 1 
AUPLL configuration register 2 
[CRU_AUPLL_CON3__—*([0x018C___|[W__|0x00000000 [AUPLL configuration register 3 
AUPLL configuration register 4 
AUPLL configuration register 5 
[CRU_AUPLL_CON6 __—*(0x0198 |W __|0x00000000 [AUPLL configuration register 6 
[CRU_CPLL_CONO i CPLL configuration register 0 
CPLL configuration register 1 


0x00000000 |CPLL configuration register 2 


Description 
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ICRU CPLL_CON3 
ICRU CPLL CONG 
ICRU GPLL_CONO 


an 


| 
GPLL configuration register 3 


ICRU GPLL_CON6 10x00000000 |GPLL configuration register 6 

ICRU_NPLL_CONO 
ICRU NPLL_CON4 
ICRU_NPLL CONS 


CRU_MODE_ CONOO 0x0280 w_ |oxoo000000 


0 
Internal clock select and division 
CRU CLKSEL CONO1 0x0304 w_ Joxooo00169 ee are select and division 
CRU _CLKSEL_CONO2 0x0308 w_ |oxooo00925 Internal clock select and division 
register 2 
Internal clock select and division 
CRU CLKSEL CONO4 0x0310 |w Joxooo008e1 |!nternal clock select and division 
register 4 
Internal clock select and division 
CRU _CLKSEL CONO6 0x0318 w_ |oxooo00820 Internal clock select and division 
register 6 
Internal clock select and division 
CRU CLKSEL_CONO7 0x031C w_ Joxooo00020 eae 
CRU _CLKSEL_CONO8 0x0320 w_ |oxoooo0421 ee a select and division 
Internal clock select and division 
CRU _CLKSEL_CONO9 0x0324 w_ |oxo0000000 
CRU _CLKSEL_CON10 0x0328 |w_ |oxoooo030rF |!nternal clock select and division 
register 10 
Internal clock select and division 
CRU CLKSEL CON15 0x033C w_ |oxooo0ss90 eee eae 
CRU CLKSEL CON16 0x0340 |w_ |oxooo000s. [!nternal clock select and division 
register 16 


Internal PLL mode select register 


Internal clock select and division 
CRU _CLKSEL _CON17 0x0344 0x00000200 register 17 
0x00000000 Internal clock select and division 
register 18 
0x00000000 Internal clock select and division 
register 19 
0x00000000 Internal clock select and division 
register 20 
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Reset soe 
romeet [see] Gane | __Bevsriton 
Internal clock select and division 
Internal clock select and division 
0x00000010 Internal clock select and division 
register 24 
Internal clock select and division 
0x00000007 Internal clock select and division 
register 26 
Internal clock select and division 
0x03355460 register 27 
0x0000001B Internal clock select and division 
register 28 
Internal clock select and division 
0x03355460 register 29 
0x0000000F Internal clock select and division 
register 30 
Internal clock select and division 
0x0000000F Internal clock select and division 
register 32 


CRU_CLKSEL_CON22 0x0358 


CRU_CLKSEL_CON24 0x0360 


CRU_CLKSEL_CON25 
CRU_CLKSEL_CON26 
CRU_CLKSEL_CON27 
CRU_CLKSEL_CON28 
CRU_CLKSEL_CON29 
CRU_CLKSEL_CON30 
CRU_CLKSEL_CON31 
CRU_CLKSEL_CON32 


W 
; 


CRU CLieee CONAD oxooo00ece [internal clock select and division 

CRU CLKSEL CON41 
CRU _CLKSEL _CON42 
CRU CLKSEL _CON43 
CRU _CLKSEL_CON44 


CRU_CLKSEL_CON45 0x03B4 


Internal clock select and division 
0x001403DE Internal clock select and division 

register 42 

Internal clock select and division 


0x001403DE Internal clock select and division 
register 44 
Internal clock select and division 

0x00000006 register 45 

0x001403DE Internal clock select and division 
register 46 

0x00000006 Internal clock select and division 
register 47 

0x001403DE Internal clock select and division 
register 48 


CRU_CLKSEL_CON46 0x03B8 


CRU_CLKSEL_CON47 0x03BC 


CRU_CLKSEL_CON48 0x03C0 
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Reset woe 
Tomes [see] Game | __Devsriton 
Internal clock select and division 
Internal clock select and division 
0x00000006 Internal clock select and division 
register 51 
Internal clock select and division 
0x00000006 Internal clock select and division 
register 53 
Internal clock select and division 
0x001403DE register 54 
0x00000006 Internal clock select and division 
register 55 
Internal clock select and division 
0x001403DE register 56 
0x00000006 Internal clock select and division 
register 57 
Internal clock select and division 
0x0000A002 Internal clock select and division 
register 59 


CRU_CLKSEL_CON50 0x03C8 


CRU_CLKSEL_CON51 0x03CC 


CRU_CLKSEL_CON52 
CRU_CLKSEL_CON53 
CRU _CLKSEL_CON54 
CRU_CLKSEL_CON55 
CRU_CLKSEL_CON56 
CRU_CLKSEL_CON57 
CRU_CLKSEL_CON58 
CRU_CLKSEL_CON59 


W 
; 


Internal clock select and division 
CRU CLKSEL CON63 O0x03FC x0000003F 
Internal clock select and division 
CRU CLKSEL CON65 0x0404 0x0000003F 
Internal clock select and division 
CRU CLKSEL CON67 0x040C 0x0000C021 
Internal clock select and division 
CRU CLKSEL _CON73 0x0424 0x00007C84 renister 73 
Internal clock select and division 
CRU CLKSEL _CON74 0x0428 0x00001010 register 74 
Internal clock select and division 
CRU CLKSEL CON77 0x0434 0x00000590 register 77. 
Internal clock select and division 
CRU CLKSEL CON78 0x0438 0x00000164 
Internal clock select and division 
CRU CLKSEL CON80 0x0440 0x00000288 
Internal clock select and division 
0x00009D9D Internal clock select and division 
register 82 
0x00008B9D Internal clock select and division 
register 83 
0x0000049D Internal clock select and division 
register 84 


CRU_CLKSEL_CON82 0x0448 


CRU_CLKSEL_CON83 0x044C 


CRU _CLKSEL_CON84 0x0450 
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Reset soe 
offset |size| Ysiue | Description 
Internal clock select and division 
CRU_CLKSEL_Conss __|oxo4s4 w_ |oxoo000000 
Internal clock select and division 
0x00001801 Internal clock select and division 
register 90 
Internal clock select and division 
0x00000300 Internal clock select and division 
register 93 
Internal clock select and division 
OxO0O0Q0Q000E0 register 94 
0x00000024 Internal clock select and division 
register 96 
Internal clock select and division 
0x00000021 register 98 
0x00000160 Internal clock select and division 
register 99 
Internal clock select and division 
0x00002121 register 100 
0x00008088 Internal clock select and division 
register 102 


CRU_CLKSEL_CON89 0x0464 


CRU_CLKSEL_CON90 0x0468 


CRU _CLKSEL_CON91 
CRU_CLKSEL_CON93 
CRU _CLKSEL_CON94 
CRU_CLKSEL_CON96 
CRU _CLKSEL_CON98 
CRU_CLKSEL_CON99 
CRU_CLKSEL_CON100 
CRU_CLKSEL_CON102 


W 
; 


Internal clock select and division 

CRU CLKSEL CONi108 0x04B0 x00003060 register 108 
Internal clock select and division 

CRU CLKSEL _CON110 0x04B8 0x00000040 register 110 
Internal clock select and division 

CRU CLKSEL CON111 0x04BC 0x00000201 register 111 
Internal clock select and division 

CRU CLKSEL CON112 0x04C0 0x00000001 raqictaRdd2 
Internal clock select and division 

CRU CLKSEL CON113 0x04C4 0x00000005 register 113 
Internal clock select and division 

CRU CLKSEL CON114 0x04C8 0x00000181 beaicheR LAA 
Internal clock select and division 

CRU CLKSEL CONi115 0x04CC 0x00000181 register 115 
Internal clock select and division 
Internal clock select and division 

CRU CLKSEL CON117 0x04D4 0x00009393 register 117 
0x0000002B Internal clock select and division 

register 118 
0x03355460 Internal clock select and division 

register 119 
0x0000015B Internal clock select and division 

register 120 


CRU_CLKSEL_CON118 0x04D8 


CRU_CLKSEL_CON119 0x04DC 


CRU_CLKSEL_CON120 0x04E0 
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Reset woe 
offset |size| Ystue | Description 
Internal clock select and division 
CRU CLKSEL_ CON121 0x04E4 jw foxo335s460 register 121 
Internal clock select and division 
0x0000010B register 122 
0x03355460 Internal clock select and division 
register 123 
Internal clock select and division 
0x00000084 register 124 
0x03355460 Internal clock select and division 
register 125 
Internal clock select and division 
0x00000000 register 126 
0x00001140 Internal clock select and division 
register 128 
Internal clock select and division 
0x00000140 register 129 
0x03355460 Internal clock select and division 
register 130 
Internal clock select and division 
0x00000003 register 131 
0x0000005C Internal clock select and division 
register 133 


CRU_CLKSEL_CON122 0x04E8 


CRU_CLKSEL_CON123 Ox04EC 


CRU_CLKSEL_CON124 
CRU_CLKSEL_CON125 
CRU_CLKSEL_CON126 
CRU_CLKSEL_CON128 
CRU_CLKSEL_CON129 
CRU_CLKSEL_CON130 
CRU_CLKSEL_CON131 
CRU_CLKSEL_CON133 


W 
; 


Internal clock select and division 
CRU CLKSEL CONi140 0x0530 xO00000A0 register 140 
Internal clock select and division 
CRU CLKSEL_ CON141 0x0534 0x03355460 register 141 
Internal clock select and division 
CRU CLKSEL CON142 0x0538 0x00000003 register 142 
Internal clock select and division 
CRU CLKSEL CON144 0x0540 0x00000028 reqictar (4a 
Internal clock select and division 
CRU CLKSEL CON145 0x0544 0x03355460 register 145 
Internal clock select and division 
CRU CLKSEL CON146 0x0548 0x00000017 eeaictar 146 
Internal clock select and division 
CRU CLKSEL CON147 0x054C 0x03355460 register 147 
Internal clock select and division 
CRU CLKSEL CONi148 0x0550 0x0000005B 
Internal clock select and division 
CRU CLKSEL CON149 0x0554 0x03355460 register 149 
0x00000014 Internal clock select and division 
register 150 
0x03355460 Internal clock select and division 
register 151 
0x00004488 Internal clock select and division 
register 152 


CRU_CLKSEL_CON150 0x0558 


CRU_CLKSEL_CON151 0x055C 


CRU_CLKSEL_CON152 0x0560 


Copyright 2022 © Rockchip Electronics Co., Ltd. 38 


RK3588 TRM-Part1 


Reset woe 
omeet [see] Gane | __Bevsriton 
Internal clock select and division 
CRU CLKSEL CONi153 0x0564 w_ Joxoooo02a2 register 153 
Internal clock select and division 
0x03355460 register 154 
0x0000002B Internal clock select and division 
register 155 
Internal clock select and division 
0x03355460 register 156 
0x0000008B Internal clock select and division 
register 157 
Internal clock select and division 
0x00001F80 register 158 
0x00000000 Internal clock select and division 
register 159 
Internal clock select and division 
0x00000000 register 160 
0x00000004 Internal clock select and division 
register 161 
Internal clock select and division 
0x00000002 register 163 
0x00000000 Internal clock select and division 
register 165 


CRU_CLKSEL_CON154 0x0568 


CRU_CLKSEL_CON155 0x056C 


CRU_CLKSEL_CON156 
CRU_CLKSEL_CON157 
CRU_CLKSEL_CON158 
CRU_CLKSEL_CON159 
CRU_CLKSEL_CON160 
CRU_CLKSEL_CON161 
CRU_CLKSEL_CON163 
CRU_CLKSEL_CON165 


W 
; 


Internal clock select and division 
CRU CLKSEL CONi174 0Ox05B8 x00004221 register 174 
Internal clock select and division 
CRU CLKSEL CON176 0x05CO 0x00000000 register 176 
Internal clock select and division 
CRU CLKSEL CON177 0x05C4 0x00000000 register 177 
CRU_GATE_CONOO 0x0800 oxdooo0ad0 [ternal clock gate and division 
register O 
Internal clock gate and division 
CRU GATE CONO1 0x0804 0x00000000 
CRU_GATE_CONO2 0x0808 0x00000050 elie ence oteNeth 
Internal clock gate and division 
CRU GATE CONO3 0x080C 0x00000000 
CRU_GATE_CON04 0x0810 oxooooance: |{nternal clock gate and division 
register 4 
Internal clock gate and division 
CRU GATE CONO5 0x0814 0x00000000 
0x00000000 Internal clock gate and division 
register 6 
0x00000000 Internal clock gate and division 
register 7 
0x00000000 Internal clock gate and division 
register 8 


CRU_GATE_CON06 0x0818 


CRU_GATE_CONO7 0x081C 


CRU_ GATE CONO08 0x0820 
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Reset Sea 
romeet [see] Gane | __Bevsriton 
Internal clock gate and division 
CRU_GATE CONO9 0x0824 w_ |oxoo000000 
Internal clock gate and division 
0x00000000 Internal clock gate and division 
register 11 
Internal clock gate and division 
0x00000000 Internal clock gate and division 
register 13 
Internal clock gate and division 
0x00000000 register 14 
0x00000000 Internal clock gate and division 
register 15 
Internal clock gate and division 
0x00000000 register 16 
0x00000000 Internal clock gate and division 
register 17 
Internal clock gate and division 
0x00000000 Internal clock gate and division 
register 19 


CRU_ GATE CON10 0x0828 


CRU_GATE_CON11 0x082C 


CRU_ GATE CON12 
CRU_GATE_CON13 
CRU_ GATE CON14 
CRU_GATE_CON15 
CRU_GATE CON16 
CRU_GATE_CON17 
CRU_GATE CON18 
CRU_ GATE CON19 


W 


Internal clock gate and division 
Internal clock gate and division 
CRU_GATE CON24 0x0860 0x00000000 
Internal clock gate and division 
CRU _ GATE CON25 0x0864 0x00000200 
Internal clock gate and division 
CRU_GATE CON26 0x0868 0x00000000 ranictar 26 
Internal clock gate and division 
CRU _ GATE CON27 0x086C 0x00000000 register 27 
Internal clock gate and division 
CRU_GATE_CON28 0x0870 0x00000000 reaicter 28 
Internal clock gate and division 
CRU GATE CON29 0x0874 0x00000004 
Internal clock gate and division 
CRU_GATE_ CON30 0x0878 0x00000000 
Internal clock gate and division 
CRU GATE CON31 0x087C 0x00000000 
0x00000000 Internal clock gate and division 
register 32 
0x00000000 Internal clock gate and division 
register 33 
0x00000000 Internal clock gate and division 
register 34 


CRU_GATE_CON32 0x0880 


CRU_GATE_CON33 0x0884 


CRU_ GATE CON34 0x0888 
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Reset Sea 
Tomeet [see] Game | __Bevsriton 
Internal clock gate and division 
CRU_GATE CON35 0x088C w_ |oxoo000000 
Internal clock gate and division 
0x00000000 Internal clock gate and division 
register 38 
Internal clock gate and division 
0x00000000 Internal clock gate and division 
register 40 
Internal clock gate and division 
0x00000000 register 41 
0x00000000 Internal clock gate and division 
register 42 
Internal clock gate and division 
0x00000000 register 43 
0x00000000 Internal clock gate and division 
register 44 
Internal clock gate and division 
0x00000000 Internal clock gate and division 
register 47 


CRU_ GATE CON37 0x0894 


CRU_GATE_CON38 0x0898 


CRU_ GATE CON39 
CRU_GATE_CON40 
CRU_ GATE CON41 
CRU_GATE_CON42 
CRU_GATE CON43 
CRU_GATE_CON44 
CRU_ GATE CON45 
CRU_GATE CON47 


W 


Internal clock gate and division 
Internal clock gate and division 
CRU_GATE CON52 0x08D0 0x00000000 
Internal clock gate and division 
CRU _ GATE CON53 0x08D4 0x00000000 
Internal clock gate and division 
CRU_GATE_CON55 0x08DC 0x00000000 Hagickan's5 
Internal clock gate and division 
CRU _ GATE CON56 Ox08E0 0x00000000 register 56 
Internal clock gate and division 
CRU_GATE_CON57 Ox08E4 0x00000000 register 57 
Internal clock gate and division 
CRU GATE _CON59 Ox08EC 0x00000000 
Internal clock gate and division 
CRU_GATE CON60 Ox08FO 0x00000000 
Internal clock gate and division 
CRU _ GATE CON61 Ox08F4 0x00000000 
0x00000000 Internal clock gate and division 
register 62 
0x00000000 Internal clock gate and division 
register 63 
0x00000000 Internal clock gate and division 
register 64 


CRU_GATE_CON62 Ox08F8 


CRU_GATE_CON63 Ox08FC 


CRU_ GATE CON64 0x0900 
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Reset — 

[offset |size| sive | Description 

CRU GATE CON65 0x0904 w_ |oxoo000000 Internal clock gate and division 
register 65 

CRU GATE CON66 0x0908 


Internal clock gate and division 
0x00000004 
0x00000000 Internal clock gate and division 
register 67 
Internal clock gate and division 
0x00000000 Internal clock gate and division 
register 69 
CRU GATE CON70 0x0918 oxoo0000000 [Eternal clock gate and division 
register 70 

CRU_GATE CON72 0x0920 oxo0000000 [Eternal clock gate and division 
register 72 

CRU GATE CON73 0x0924 lw loxoo000000 [Internal clock gate and division 

ee register 73 

CRU GATE CON74 0x0928 w_ |oxo0000000 Interna cigek gate and division 
register 74 

CRU GATE CON75 0x092C w_ |oxo0000000 Internal clock gate and division 

ee ee rere register 75 

CRU GATE CON76 0x0930 w_ Joxoo000000 Ingertal clock gate and division 

eee ee ee register 76 

CRU GATE CON77 0x0934 w_ |oxooo00000 Amternal clock gate and division 
register 77 


ICRU _SOFTRST_CONO2 _| 
|CRU_SOFTRST CONO3 __| 
ICRU _SOFTRST _CONO6 _| 
ICRU _SOFTRST_CONO9 | 
ICRU_SOFTRST CON10 | 
ICRU _SOFTRST CON12 | 
ICRU_SOFTRST_CON13 | 
ICRU _SOFTRST CON16 _| 
ICRU SOFTRST_CON19 _| 
ICRU_SOFTRST CON20 _| 
ICRU _SOFTRST_CON22 _| 
ICRU _SOFTRST_CON23 _| 
ICRU _SOFTRST_CON26 _| 
|CRU_SOFTRST_CON29 _| 


CRU_GATE_CON67 
CRU_GATE CON68 
CRU_GATE_CON69 
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nternal clock reset register 31 
nternal clock reset register 32 


I 
I 
0x00000003 |Internal clock reset register 33 
I 
I 
I 


CRU_SOFTRST CON30 
CRU_SOFTRST_ CON31 
CRU_SOFTRST_CON32 
CRU_SOFTRST_CON33 
CRU_SOFTRST CON34 
CRU_SOFTRST_CON35 
CRU_SOFTRST_CON37 
CRU_SOFTRST CON40 
CRU_SOFTRST_ CON41 
CRU_SOFTRST_CON42 
CRU_SOFTRST CON43 
CRU_SOFTRST CON44 
CRU_SOFTRST CON45 
CRU_SOFTRST CON47 
CRU_SOFTRST CON48 
CRU_SOFTRST_CON49 
CRU_SOFTRST_CON50 
CRU_SOFTRST CON51 


0x00000000 {Internal clock reset register 34 
0x00000000 [Internal clock reset register 35 


nternal clock reset register 37 
10x00000000 |Internal clock reset register 42 
10x00000000 [Internal clock reset register 45 


nternal clock reset register 49 
nternal clock reset register 50 
nternal clock reset register 51 
CRU_SOFTRST_CON52 nternal clock reset register 52 
CRU_SOFTRST_CON53 nternal clock reset register 53 


CRU _SOFTRST CON55 nternal clock reset register 55 


CRU_SOFTRST _CON56 nternal clock reset register 56 
CRU_SOFTRST CON57 
CRU_SOFTRST_CON59 
CRU_SOFTRST_CON60 
CRU_SOFTRST_ CON61 
CRU_SOFTRST_CON62 
CRU_SOFTRST_CON63 
CRU_SOFTRST CON64 
CRU_SOFTRST_CON65 
CRU_SOFTRST_CON66 
CRU_SOFTRST CON67 
CRU_SOFTRST CON68 
CRU_SOFTRST CON69 
CRU_SOFTRST_CON70 
CRU_SOFTRST_CON72 
CRU_SOFTRST CON73 
CRU_SOFTRST CON74 
CRU_SOFTRST_CON75 
CRU_SOFTRST_CON76 
CRU_SOFTRST CON77 


0x00000000 |Internal clock reset register 57 


I 
I 
I 
I 
I 
I 
I 
I 
10x00000000 [Internal clock reset register 59 
10x00000000 [Internal clock reset register 60 
10x00000000 |Internal clock reset register 61 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


nternal clock reset register 62 
nternal clock reset register 63 
nternal clock reset register 64 
nternal clock reset register 65 
nternal clock reset register 66 
nternal clock reset register 67 
nternal clock reset register 68 
nternal clock reset register 69 
nternal clock reset register 70 
nternal clock reset register 72 

; : 

; 


CRU_GLB_CNT_TH 
CRU_GLBRST_ST 


CRU_GLB_ SRST FST VAL|),4¢9g jw  |ox00000000 |System control register 
CRU GLB SRST SND VA lo coc w_ |oxoo000000 System control register 


CRU GLB RST CON 0x0C10 0x00000000 [System control register 


CRU SDIO CONO 0x0C24 0x00000000 stem control register 


S 
CRU_SDIO CON1 System control register 
S 


UE 


— 
Cc 
m 


CRU_SDMMC_CONO 0x0C30 0x00000000 
CRU_SDMMC_CON1 0x0C34 0x00000000 
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Reset — 
| oftset |size! Yeiue | Description 
cRU PHYREF ALT GATE 0x0C38 w_ |oxo0000000 System control register 
CRU_CMO_GATEMASK CO}, 903¢ w_ Joxo0000000 System control register 


CRU_QCHANNEL CONO1 |0x0CA4 |W |0x00000000 [Qchannel control register 1 


CRU_SMOTH DIVFREE C€ | 9cc9 w_ |ox00000000 Smoothdiv control register 


Oo 
2 
oO 
ro) 


CRU_SMOTH_ DIVFREE_ C 


(e) 
Zz 
oS 
Re) 


Ox0CC4 w_ oxo0000000 Smoothdiv control register 


Ww 
CRU_SMOTH DIVFREE © |5, 9¢c8 w_ |oxoo000000 Smoothdiv control register 
. 


Oo 
a 
ar 
oO 


CRU SMOTH DIVEREE ¢ joxocoo fw _|ox00000000 |smoothaiv control register 
cal 
cael 
SO oor ca 
for Root con 
0 
0 


(e) 
a 
= 


(e) 
a 
ar 
N 


CRU-AUTOCS.ACLK TOP 
CRU-AUTOCS_ACLK-TOP 
“S00 nor COND 
CRIAUTOCS ACL TOP 


0x0D20 


0x0D24 


ROOT _CONO 
CRU _AUTOCS ACLK BUS W 
ROOT CON1 
Auto clock switch control register 
CRU_AUTOCS ACLK_ISP1 Auto clock switch control register 
CRU AUTOCS CLK RKNN Auto clock switch control register 


0x0D28 


CRU _AUTOCS ACLK ISP1 

se oR 
oe 
a 
os 
oe 
Se oon 
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tame [ott nee ESSE [ton 
SEE booby bomen SIRT Se 
AE bom fv bomen STE Sa 


0x0D84 


W 
W 
wo 
wf 
w 
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offset |size| oret | Description 
poor came 
Toor ong |OsGbee |W |oxoazaaoog [gre meen eon EaEE | 
Teor ane on [Deoee - |W |osnoneonan ree OR eaete comrades 
Ca AUTOUS SK GPU 
CRU AUTOCS-CLi_GPLL 
ocdeone 
ooo 
GRU AUTOCS- ACLE CEN 
AU AUTOS -ACLIC GEN 


CRU AUTOCS ACLK CEN 
TER S400 ROOT cong |2X0PF8 


CRU_AUTOCS ACLK_ CEN OxODFC 


CRU_AUTOCS ACLK VO1 

USB _TOP_ROOT CONi 
CRU_AUTOCS ACLK RGA 
3 ROOT CONO 
CRU_AUTOCS ACLK_ RGA 
3 ROOT CON1 
CRU_AUTOCS PCLK AV1 


ROOT_CONO 
CRU AUTOCS PCLK_AV1 
CRU AUTOCA RG ISP 
ERUAAUTIOCS HCLK_ISP1 
X 


CRU AUTOCS PCLK NPU 
TOP ROOT CON1 DxOESt 


0x0E08 


OxOEOC 


W 
W 
wo 
CRU AUTOCS ACL VOL 
wo 
wo 
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offset |size| oret | Description = 
ogeeene 
BOO CORO See REE |W. loxousaanes | uO ser eN er nen Hed 
Soe Sone oe aise |W 2 |abanaanan Fee eee emt Coa SEE | 
OgHone So 
Soe cea 
CRY AUTOGS HLK Ri 
CRU AUTOCS GLK RKY 
RL AUTOCS HEL RAY 
SRL AUTOGS- HLA AKU 


Ox0E44 


ROOT _CONO 
CRU_AUTOCS PCLK TOP 
ROOT _CON1 


CRU AUTOCS ACLK TOP 
M500. ROOT CONO Ox0E60 


CRU AUTOCS ACLK TOP 
M500 ROOT CON1 Ox0E64 


OxOE5C 


CRU_AUTOCS ACLK TOP 
S200 ROOT _CON1 

CRU _AUTOCS HCLK USB 
ROOT _CONO 

CRU_AUTOCS_ HCLK_ USB 
ROOT_CON1 

CRU _AUTOCS HCLK VDP 


U_ROOT_ CONO 
U-ROOT_CONI 
ENCO ROOT COND 
ENC ROOT CONI 
ENC] ROOT CON 


CRU AUTOCS HCLK RKV 
ENC1 ROOT CON1 OxOE8C 


Sor conee HCLK_VI Rloxoes0 | 


OxOE6C 


Ox0E70 


Ox0E74 


W 
W 
wo 
CELL AUTOCS ACL TOP 
wo 
wo 
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tone [ott ose ESSE [non 
SEE See fy pomwn foie oer 


Ox0FOO 


W 

wo 
wf 
w 
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Reset us 
name [onset [size] Sia | escrition 
CRU AUTOCS HCLK CEN Auto clock switch control register 
CRU_AUTOCS PCLK_CEN Auto clock switch control register 
CRU AUTOCS PCLK CEN Auto clock switch control register 

1 


CRU _AULOGS -ACLIC CEN 


cae ATO HCE MOL Noxor2c |W 0x00000000 
CRU_AUTOCS ACLK TOP 
0 
0 


M300. ROOT CONO Ox0F30 


CRU AUTOCS ACLK TOP 
M300 ROOT CON1 Ox0F34 
CRU AUTOCS CLK RKNN 
DSUO SRC T cOoNo | °XOF38 


x00000000 —o clock switch control register 
x00200004. Aa clock switch control register 
0x00000000 ae clock switch control register 
0x00200004 Ae clock switch control register 
CRU_AUTOCS_ PCLK_AUDI Auto clock switch control register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.4.2 Detail Registers Description 


CRU VOPLL CONO 
Address: Operational Base + offset (0x0160) 


| Bit |Attr| Reset Value Description 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


CRU AUTOCS HCLK AUD 
10 ROOT CONO OxOQid 
CRU AUTOCS HCLK AUD 

IO ROOT CON1 OxORg4 
CRU AUTOCS PCLK AUDI 


O ROOT CONO prOr4s 


vOpll_bp 
BYPASS: Bypass mode control signal. 

+? RW Oxo 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


14:10/RO_|Ox0O [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


vOpll_m 

M: Division value of the 10-bit programmable main-divider. 
RW }0x000 PLL has to be reset if M value is changed. 

64 <= pll_m <= 1023 


CRU_VOPLL CON1 
Address: Operational Base + offset (0x0164) 


| Bit |Attr| Reset Value, 


Pit iéecription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:14/RO_|0x0 [reserved 


reserved lm OP 

vOpll_resetb 

RESETB: Power down control signal. 

1'bO: RESETB=0 from 1, PLL starts its normal operation after lock 
RW |0x0 HEE, 

1'b1: RESETB=1, power down mode is enabled and all digital 

blocks are reset. 

reserved 


ihe | reserved 
xo isin 
ee fw po Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 
vOpll_p 
P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <=pll_p <= 63 


5:0 |RW |0x00 


CRU VOPLL CON2 
Address: Operational Base + offset (0x0168 
| Bit [Attr/ResetValue| Ci Scription 
[31:16[RO_|0x0000_ reserved 
vOpll_k 
15:0 |RW |0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


CRU VOPLL CON3 
Address: Operational Base + offset (0x016C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) W@ |Oy0U00 1'bO: Write access disable 
1'b1: Write access enable 
vOpll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
: 2'b00: down spread; 
Ee ioee 2'b0O1: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 


vOpll_mrr 

13:8 |RW /|0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
vOpll_mfr 

7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 
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CRU VOPLL CON4 
Address: Operational Base + offset (0x0170) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 

31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
vOpIl_fsel 
FSEL: Monitoring pin. 

a cial ha 1'b0: FEED_OUT = FREF. 
1'bi: FEED_OUT = FEED. 
vOpll_feed_en 
FEED_EN: Monitoring pin. 

Ae - JBN, 0X0 1'bO: FEED_OUT is disabled. 
1'b1: FEED OUT is enabled. 


13:9 |RO_|0x00___—|reserved 


reserved VI 
vOpll_extafc 
; EXTAFC: Monitoring pin. 

Bert: “RNS 0X00 If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
vOpll_afc_enb 
AFC_ENB: Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pil_extafc[4:0] for the test of VCO range. 
reserved 


2:1 |RO |0x0__—|reserved 


vOpll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
RMP OXe 1'bO: disable dithered mode. 

1'b1: enable dithered mode. 


CRU VOPLL CONS 
Address: Operational Base + offset (0x0174) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
Late iWO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


alms 0x0000 


Cae ee 
0  faw | oxo FOUT_MASK: Scaler's re-initialization time control pin. 


CRU VOPLL CON6 
Address: Operational Base + offset (0x0178) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


vOpIll_lock 

LOCK: PLL lock flag. 
15 RW |0x0 1'bO: PLL is unlocked. 

1'b1: PLL is locked. 
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| Bit |Attr| Reset Value, 


vOpll_afc_code 
14:10;}RW |0x00 AFC_CODE: Monitoring pin. 
Output code of AFC(5 bits). 


19:0 |RO |0x000 reserved 


CRU AUPLL_CONO 
Address: Operational Base + offset (0x0180) 


| Bit |Attr|ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sto vO OxBoee 1'bO: Write access disable 
1'b1: Write access enable 
aupll_bp 
BYPASS: Bypass mode control signal. 
+ Be | Ox0 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x0O [reserved 


aupll_m 

M: Division value of the 10-bit programmable main-divider. 
BS Pon? PLL has to be reset if M value is changed. 

64 <= pll_m <= 1023 


CRU AUPLL CON1 
Address: Operational Base + offset (0x0184 


| Bit_|Attr| Reset Value 


write_enable 
i Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14|RO_ |0x0___—_—reserved 


aupll_resetb 
RESETB: Power down control signal. 

13 Rw lox0 re RESETB=0 from 1, PLL starts its normal operation after lock 
1'b1: RESETB=1, power down mode is enabled and all digital 
blocks are reset. 


fg 3. rraroreenen rea 
aupll_s 
ee rw 0x0 Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 


aupll_p 

RW. lox00 P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


CRU AUPLL CON2 

Address: Operational Base + offset (0x0188) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|0xo000_ reserved 


aupll_k 
15:0 |RW |/0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


CRU_AUPLL_CONS3 
Address: Operational Base + offset (0x018C) 
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| Bit |Attr|ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
BEBO WO OXDONC 1'bO: Write access disable 
1'b1: Write access enable 
aupll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
: 2'b00: down spread; 
Peete Ae 0x8 2'b0O1: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 


aupll_mrr 

13:8 |RW /|0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
aupll_mfr 

7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 


CRU AUPLL CON4 
Address: Operational Base + offset (0x0190 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
Sh TO WO), /OxD000 1'bO: Write access disable 
1'b1: Write access enable 
aupll_fsel 
FSEL: Monitoring pin. 
Bi EERO 1'b0: FEED_OUT = FREF. 
1'b1: FEED _OUT = FEED. 
aupll_feed_en 
FEED_EN: Monitoring pin. 
Ba ORE \'b0: FEED_OUT is disabled. 
1'b1: FEED_OUT is enabled. 
(13:9 [RO _|OxOO_ si [reserved 
aupll_extafc 
EXTAFC: Monitoring pin. 
Bet TR 0x00 If pll_afc_enb=1, AEE is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
aupll_afc_enb 
ope Fee Monitoring pin. 
3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 
reserved 


2:1 |RO_|oxo [reserved 


aupll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
eel 1'bO: disable dithered mode. 

1'b1: enable dithered mode. 


CRU AUPLL CONS5 
Address: Operational Base + offset (0x0194 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|Reset Value| Ci@eescription 
15:1 |RO_|0x0000 


aupll_fout_mask 
FOUT_MASK: Scaler's re-initialization time control pin. 


CRU AUPLL_CON6 
Address: Operational Base + offset (0x0198) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 

State WO. |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
aupll_lock 
LOCK: PLL lock flag. 

Bo RYE 0x0 1'bO: PLL is unlocked. 
1'b1: PLL is locked. 
aupll_afc_code 

14:10|}RW |0x00 AFC_CODE: Monitoring pin. 
Output code of AFC(5 bits). 


9:0 |RO |0x000___|reserved 


CRU _CPLL_ CONO 
Address: Operational Base + offset (0x01A0) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
Stet OO OxOR0e 1'bO: Write access disable 
1'b1: Write access enable 
cpll_bp 
BYPASS: Bypass mode control signal. 
2 oe 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x00____—[reserved 


reserved 
cpll_m 
M: Division value of the 10-bit programmable main-divider. 
RW pne00 PLL has to be reset if M value is changed. 
64 <= pll_m <= 1023 


CRU _CPLL CON1 
Address: Operational Base + offset (0x01A4) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31916) WOx/0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:14/RO_|OxO_ reserved 


cpll_resetb 

RESETB: Power down control signal. 

1'b0: RESETB=0O from 1, PLL starts its normal operation after lock 
RW {0x0 Fire 

1'b1: RESETB=1, power down mode is enabled and all digital 

blocks are reset. 


Le maaan | 
po iva 
es fw po Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 
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| Bit |Attr|ResetValue| —Ci@eescription 


cpll_p 
. P: Division value of the 6-bit programmable pre-divider. 
Bel RW 0x00 PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


CRU_ CPLL CON2 
Address: Operational Base + offset (0x01A8) 
| Bit [Attr|ResetValue| Ci‘ ection 
[31:16[RO_|0xo000_ reserved 
cpll_k 
15:0 |RW |0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


CRU_CPLL_CONS3 
Address: Operational Base + offset (Ox01AC 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
See O WO) onoou8 1'bO: Write access disable 
1'b1: Write access enable 
cpll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
. 2'b00: down spread; 
BOE RW | Ox0 2'b0O1: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_ pf is changed. 
cpll_mrr 
13:8 |RW |0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
cpll_mfr 
7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 


CRU _CPLL CON4 
Address: Operational Base + offset (0x01B0) 


| Bit |Attr| Reset Value, 


Pt eseription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 

31:16)WO |0x0009 1'bO: Write access disable 
1'b1: Write access enable 
cpll_fsel 
FSEL: Monitoring pin. 

Log RVR O70 1'bO: FEED_OUT = FREF. 
1'bi: FEED_OUT = FEED. 


cpll_feed_en 

FEED_EN: Monitoring pin. 
Ba BW Ox 1'b0: FEED_OUT is disabled. 

1'b1: FEED_OUT is enabled. 


13:9 |RO_|0x00___—[reserved 


reserved 
cpll_extafc 
: EXTAFC: Monitoring pin. 
Sees | EWS O00 If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
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| Bit |Attr|ResetValue| Ci eescription 


cpll_afc_enb 
AFC_ENB: Monitoring pin. 
3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 
reserved 


2:1 |RO_ |0x0 [reserved 


cpll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
Ber eee 1'b0: disable dithered mode. 

1'b1: enable dithered mode. 


CRU_CPLL_CONS5 
Address: Operational Base + offset (0x01B4 


| Bit |Attr|/Reset Value| Ci eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


or dae 0x0000 reserved 


exo ee 
jo Jaws Oxo FOUT_MASK: Scaler's re-initialization time control pin. 


CRU_CPLL_CON6 
Address: Operational Base + offset (0x01B8 


| Bit_|Attr| Reset Value 


write_enable 
i Write enable for lower 16 bits, each bit is individual. 
Seto WO Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
cpll_lock 
LOCK: PLL lock flag. 

RM | Oxe 1'bO: PLL is unlocked. 
1'b1: PLL is locked. 
cpll_afc_code 

14: pasto rw 0x00 AFC_CODE: Monitoring pin. 
a code of AFC(5 bits). 


9:0 |RO |0x000 reserved 


CRU _GPLL_CONO 
Address: Operational Base + offset (0x01C0 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
FR Fae, 9x0000 1'bO: Write access disable 
1'b1: Write access enable 
gpll_bp 
BYPASS: Bypass mode control signal. 
Be Exe 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x00_____—[reserved 


reserved —s—“‘“‘(CS*S*S*S*™*™”™”C”C”C‘idC 
gpll_m 
RW 10x000 M: Division value of the 10-bit programmable main-divider. 
PLL has to be reset if M value is changed. 
64 <= pll_m <= 1023 
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CRU GPLL CON1 
Address: Operational Base + offset (0x01C4 


| Bit |Attr|/ResetValue| Ci eescription = 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14/RO_ 0x0 [reserved 


reserved 

gpll_resetb 

RESETB: Power down control signal. 

1'bO: RESETB=0 from 1, PLL starts its normal operation after lock 
RW |0x0O fine 

1'b1: RESETB=1, power down mode is enabled and all digital 

blocks are reset. 


ie. Eee | 

po [Bia 
ee jaw po Division value of the 3-bit programmable scaler. 

0 <=pll_s <=6 

gpll_p 

P: Division value of the 6-bit programmable pre-divider. 

PLL has to be reset if P value is changed. 

1 <=pll_p <= 63 


5:0 |RW |0x00 


CRU GPLL CON2 
Address: Operational Base + offset (0x01C8 
| Bit [Attr/ResetValue| —————Ci‘i scription 
[31:16[RO_|0x0000_ reserved 
gpll_k 
15:0 |RW |0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


CRU GPLL CON3 
Address: Operational Base + offset (0x01CC) 


| Bit |Attr| Reset Value 


write_enable 
I Write enable for lower 16 bits, each bit is individual. 
SE tO WO, Ox0008 1'bO: Write access disable 
1'b1: Write access enable 
gpll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
; 2'b00: down spread; 
15:14/RW JON 2'b01: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 


gpll_mrr 

13:8 |RW /0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
gpll_mfr 

7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 


CRU GPLL CON4 
Address: Operational Base + offset (0x01D0) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
gpll_fsel 
FSEL: Monitoring pin. 
io! “RYE 0X0 1'b0: FEED_OUT = FREF. 
1'bi: FEED_OUT = FEED. 
gpll_feed_en 
FEED_EN: Monitoring pin. 
Be RYE 0x0 1'bO: FEED_OUT is disabled. 
1'b1: FEED OUT is enabled. 


13:9 |RO_|0x00__—|reserved 


reserved le iP 
gpll_extafc 
: EXTAFC: Monitoring pin. 

eee ieee loacoe If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
gpll_afc_enb 
AFC_ENB: Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pIl_extafc[4:0] for the test of VCO range. 
reserved FB 


2:1 |RO |0x0O__—|reserved 


gpll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
RW) 0x8 1'bO: disable dithered mode. 

1'b1: enable dithered mode. 


CRU GPLL CONS5 
Address: Operational Base + offset (0x01D4) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
31-16|WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —“Csi—‘“—sCs—‘“‘“‘“‘SC*d 


aa 0x0000 reserved 


gpll_fout_mask 
0  |aw | Ox@ FOUT_MASK: Scaler's re-initialization time control pin. 


CRU GPLL CONG6 
Address: Operational Base + offset (0x01D8) 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31 WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpll_lock 
LOCK: PLL lock flag. 
RE xe 1'bO: PLL is unlocked. 
1'b1: PLL is locked. 
gpll_afc_code 
14: rato ew jroo fFe-cove Monitoring pin. 
aa — <a code of AFC(5 bits). 


9:0 |RO |0xo0o0__—ireserved 
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CRU NPLL CONO 
Address: Operational Base + offset (Ox01E0 


| Bit |Attr|/ResetValue| Ci eescription = 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


npll_bp 
BYPASS: Bypass mode control signal. 

ie By x0 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x00____—[reserved 


reserved 
npll_m 
M: Division value of the 10-bit programmable main-divider. 
BE) O00 PLL has to be reset if M value is changed. 
64 <= pll_m <= 1023 


CRU _NPLL _CON1 
Address: Operational Base + offset (0x01E4) 


| Bit |Attr| Reset Value, 


PC ecription 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14|RO_ |0x0___—_—reserved 


npll_resetb 
RESETB: Power down control signal. 

13 Rw lox0 oe RESETB=0 from 1, PLL starts its normal operation after lock 
1'b1: RESETB=1, power down mode is enabled and all digital 
blocks are reset. 


ie ee: 
npll_s 
es rw 0x0 Division value of the 3-bit programmable scaler. 
0 <= pll_s <=6 


npll_p 

RW l0x00 P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


CRU NPLL CON4 
Address: Operational Base + offset (0x01F0) 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31M WU |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


npll_fsel 
FSEL: Monitoring pin. 
PDr | BWM. 0x0 1'bO: FEED_OUT = FREF. 
1'b1: FEED_OUT = FEED. 
npll_feed_en 
FEED_EN: Monitoring pin. 
Be, OO 1'b0: FEED_OUT is disabled. 
1'b1: FEED OUT is enabled. 
reserved s—“‘“CS*S*S*™*™S™C™CCCC‘idC 


13:9 |RO_ 0x00 __—reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


npll_extafc 
: EXTAFC: Monitoring pin. 
Boob, | RW= ORO If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 


npll_afc_enb 
AFC_ENB: Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 


: npll_icp 
Charge-pump current control signal. 


jo —|RO_|oxo_ ____—reserved 


CRU NPLL CONS 
Address: Operational Base + offset (0x01F4) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
aL LS WO Ox0000 1'bO: Write access disable 

1'b1: Write access enable 


109 pw foo Reece ay 


npll_lock_con_dly 
10:9 | 2 pw | eee CON_DLY: Lock detector setting of the detection resolution. 
Rw 0x3 npll_lock_con_out 
LOCK_CON_OUT: Lock detector setting of the output margin. 


npll_lock_con_in 
RM 08 LOCK_CON_IN: Lock detector setting of the input margi 


feos reserved 


oxo npll_fout_mask 


FOUT_MASK: Scaler's re-initialization time control pin. 


CRU NPLL CON6 
Address: Operational Base + offset (0x01F8 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 

Sete WO! |OxQ000 1'bO: Write access disable 
1'b1: Write access enable 
npll_lock 
LOCK: PLL lock flag. 

15 [RV QAR 1'bO: PLL is unlocked. 
1'b1: PLL is locked. 
npll_afc_code 

14:10;}RW |0x00 AFC_CODE: Monitoring pin. 
Output code of AFC(5 bits). 


19:0 |RO |0x000 reserved 


CRU MODE CONOO 
Address: Operational Base + offset (0x0280 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
ohet6 | WO. |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr[ResetValue| ——— ——Ci‘“;C™C~Céi scription 
|15:10[RO_|Ox0O si [reserved 
clk_cpll_mode 
clk_cpll_mux clock mux. 
2'bO0: xin_oscO_func 
2'bO1: clk_cpll 
2'b10: clk_deepslow 
clk_aupll_mode 
clk_aupll_mux clock mux. 
2'bO0: xin_oscO_func 
2'bO1: clk_aupll 
2'b10: clk_deepslow 
clk_vOplIl_mode 
clk_vOplIl_mux clock mux. 
2'bO0: xin_oscO_func 
2'bO1: clk_vOpll 
2'b10: clk_deepslow 
clk_gpll_mode 
clk_gpll_mux clock mux. 
2'bO0: xin_oscO_func 
2'bO1: clk_gpll 
2'b10: clk_deepslow 
clk_npll_mode 
clk_npll_mux clock mux. 
2'bO00: xin_oscO_func 
2'bO1: clk_npll 
2'b10: clk_deepslow 


CRU_CLKSEL_CONOO 
Address: Operational Base + offset (0x0300 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
15:12/RO_|OxO_——sédreserved se —(isssCs~—“‘“(C(;S*~C~C~C~C~C~C~C~C~C~*CYS 

clk_matrix_100m_src_sel 
11 Rw loxt grematiix LO0MmEshC clock mux. 

1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


: clk_matrix_100m_src_div 
Divide clk_matrix_100m_src by (div_con + 1). 


clk_matrix_50m_src_sel 
clk_matrix_50m_src clock mux. 
? est 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
. clk_matrix_50m_src_div 
Divide clk_matrix_50m_src by (div_con + 1). 


CRU CLKSEL CONO1 
Address: Operational Base + offset (0x0304 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|/ResetValue| Ci ecription 
J15:12/RO_|OxO reserved 


clk_matrix_200m_src_sel 

clk_matrix_200m_src clock mux. 
Eh. RW EXe 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


: clk_matrix_200m_src_div 
Divide clk_matrix_200m_src by (div_con + 1). 


clk_matrix_150m_src_sel 
ig ce clock mux. 
1'b1: clk_cpll_mux 
CRU_CLKSEL_CONO2 


Address: Operational Base + offset (0x0308) 


| Bit |Attr|/ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 

31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 

15:12/RO [Oxo ——sédtreserved”—  —“—sSS—C—C—C—C—C—C“‘(‘NNC(C*ézC” 
clk_matrix_300m_src_sel 
clk_matrix_300m_src clock mux. 

oh. NRW Gxt 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


: clk_matrix_300m_src_div 
Divide clk_matrix_300m_src by (div_con + 1). 


clk_matrix_250m_src_sel 
clk_matrix_250m_src clock mux. 
2 ee 1'bO: clk _gpll_mux 
1'b1: clk_cpll_mux 
; clk_matrix_250m_src_div 
Divide clk_matrix_250m_src by (div_con + 1). 


CRU _CLKSEL CONO3 
Address: Operational Base + offset (0x030C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) WO,./0xQ008 1'bO: Write access disable 
1'b1: Write access enable 


U5:12|RO_|Ox0_ [reserved 


clk_matrix_400m_src_sel 

clk_matrix_400m_src clock mux. 
a) a he 1'bO: clk_gpll_mux 

1'b1i: clk_cpll_ mux 


: clk_matrix_400m_src_div 
Divide clk_matrix_400m_src by (div_con + 1). 


clk_matrix_350m_src_sel 

clk_matrix_350m_src clock mux. 
2 Re ee 1'bO: clk_gpll_mux 

1'b1: clk_spll_mux 


: clk_matrix_350m_src_div 
Divide clk_matrix_350m_src by (div_con + 1). 
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CRU CLKSEL CONO4 
Address: Operational Base + offset (0x0310) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘—s—sSSSCSC“‘Sd 


115:12/RO_|0x0_ [reserved 


clk_matrix_500m_src_sel 

clk_matrix_500m_src clock mux. 
Bee WR Oe 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


clk_matrix_500m_src_div 
Divide clk_matrix_500m_src by (div_con + 1). 
clk_matrix_450m_src_sel 
clk_matrix_450m_src clock mux. 
See 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
fo fw fon clk_matrix_450m_src_div 
4:0 |RW |0x01 NP5 division register. 
Divide clk_matrix_450m_src by ((2 * div_con + 3) / 2). 


CRU _ CLKSEL_ CONOS5 
Address: Operational Base + offset (0x0314) 


| Bit |Attr| Reset Value, 


| t—“*‘C;CSCSCCCDesScription — Cid 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sf 16) WO;/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
15:12|RO |OxO_———si[reserved— ——“‘“‘“(“(“(‘(;C*S™SCCSC*s*sCSC“(“‘(‘(CSCSCi‘idC 

clk_matrix._650m_src_sel 

clk. matrix_650m_src clock mux. 
Se cal 1'bO: clk_gpll_mux 

1'b1: clk_Ipll_mux 


: clk_matrix_650m_src_div 
Divide clk_matrix_650m_src by (div_con + 1). 


clk_matrix_600m_src_sel 
clk_matrix_600m_src clock mux. 
: Rr Og 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
; clk_matrix_600m_src_div 
Divide clk_matrix_600m_src by (div_con + 1). 


CRU _CLKSEL_ CONO6 
Address: Operational Base + offset (0x0318) 


| Bit |Attr| Reset Value, 


Pi éescription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“—s—‘“‘“‘SC*d 


115:12|RO_|0x0_ [reserved 


clk_matrix_800m_src_sel 

clk_matrix_800m_src clock mux. 
ROE 1'bO: clk_gpll_mux 

1'b1i: clk_aupll_mux 
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Gali | 


ap eee matrix_800m_src_div 
10:6 | Rw | joxoo clk_matrix_800m_src by (div_con + 1). 


clk_matrix_700m_src_sel 
ere oe clock mux. 
1'b1: clk_spll_mux 
CRU _CLKSEL CONO7 


Address: Operational Base + offset (0x031C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 

pre WO | Ox0000 1'bO: Write access disable 
1'b1: Write access enable 

15:13[RO |OxO.—sireserved) ee —“—si‘“CSsS*sSsS™S:”:”:”C”C~C‘dzC 
clk_matrix_1200m_src_sel 
clk_matrix_1200m_src clock mux. 

Be. RWS xe 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


. clk_matrix_1200m_src_div 
Divide clk_matrix_1200m_src by (div_con + 1). 


clk_matrix_1000m_src_sel 
clk_matrix_1000m_src clock mux. 
. 2'bO00: clk_gpll_mux 

ce bial 2'b01: clk_cpll_mux 
2'b10: clk_npll_mux 
2'b1i1: clk_vOpll_mux 
clk_matrix_1000m_src_div 

4:0 |RW /0x00 NP5 division register. 
Divide clk_matrix_1000m_src b 


CRU CLKSEL CONO8 
Address: Operational Base + offset (0x0320 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0xQ00Q 1'bO: Write access disable 
1'b1: Write access enable 


a5 |RO_|OxO_ reserved 


aclk_low_top_root_sel 

aclk_low_top_root clock mux. 
1!) fal, | 0 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


. aclk_low_top_root_div 
Divide aclk_low_top_root by (div_con + 1). 


pclk_top_root_sel 
pclk_top_root clock mux. 

8:7 RW {0x0 2'bOO: clk_matrix_100m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 
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| Bit |Attr|ResetValue| Ci eescription 


aclk_top_root_sel 
aclk_top_root clock mux. 
6:5 |RW |Ox1 2'b00: clk_gpll_mux 
2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 


. aclk_top_root_div 
Divide aclk_top_root by (div_con + 1). 


CRU CLKSEL CONO9 
Address: Operational Base + offset (0x0324) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
BETO WO, |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
RO |0 


[15:10 
aclk_top_s400_root_sel 
aclk_top_s400_root clock mux. 
2'bOO: clk_matrix_400m_src 
2'b0O1: clk_matrix_200m_src 


2'b10: clk_matrix_100m_src 
2'b11: xin_oscO_func 
aclk_top_s200_root_sel 
aclk_top_s200_root clock mux. 
2'bOO: clk_matrix_200m_src 
2'b0O1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b11: xin_oscO_func 
aclk_top_m400_root_sel 
aclk_top_m400_root clock mux. 
2'bOO: clk_matrix_400m_src 
2'bO1: clk_matrix_200m_src 
2'b10: clk_matrix_100m_src 
2'b11: xin_oscO_func 
aclk_top_m500_root_sel 
aclk_top_m500_root clock mux. 
2'bOO: clk_matrix_500m_src 
2'bO1: clk_matrix_300m_src 
2'b10: clk_matrix_100m_src 
2'b11: xin_oscO_func 
aclk_top_m300_root_sel 
aclk_top_m300_root clock mux. 
2'bOO: clk_matrix_300m_src 
2'bO1: clk_matrix_200m_src 
2'b10: clk_matrix_100m_src 
2'b11: xin_oscO_func 


CRU CLKSEL CON10 
Address: Operational Base + offset (0x0328) 
| Bit [Attr|ResetValue| ss s———“—;Ci‘“C;C™*C~CiS ecription =— Cd 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


a5 |RO_ [oxo freserved 


31:16}WO |0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_ref_pipe_phy0O 
clk_ref_pipe_phy1 
clk_ref_pipe_phy2 
clk_testout_top 
clk_testout_gpu 


clk_testout_grpO_sel 
clk_testout_grpO clock mux. 
3'b000: clk_ref_pipe_ 
3'bO001: 
14:12|}RW |0x3 Sbad0: cle tet pipes: 
3'bO11: clk_ bd 
3'b100: clk_ a 
3'b101: clk_testout_npu 


clk_testout_sel 
clk_testout clock mux. 
3'bOO00: clk_ a 
3'b001: 

11:9 |RW |Ox0 3'b010: clk. z 
3'b011: clk_ a 
3'b100: clk_ a 
3'b101: clk_testout_ddr23 


clk_testout_grpO 
clk_testout_bO 
clk_testout_b1 
clk_testout_| 
clk_testout_ddr01 


clk_testout_top_sel 
clk_testout_top clock mux. 
3'bO00: clk_gpll_mux 
3'bO01: clk_cpll_mux 

ial 3'b010: clk_aupll_mux 
3'bO11: clk_spll_mux 
3'b100: clk_vOpll_mux 
3'b101: clk_deepslow 


clk_testout_top_div 
5:0 rw foxsr | Divide clk_testout_top by (div_con + 1). 


CRU _ CLKSEL CONi5 
Address: Operational Base + offset (0x033C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
refclko25m_ethO_out_sel 
refclko25m_ethO_out clock mux. 
a 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


. refclko25m_ethO_out_div 
Divide refclko25m_ethO_out by (div_con + 1). 


mclk_gmacO_out_sel 
mclk_gmacO_out clock mux. 
7 gm OF 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
mclk_gmacO_out_div 
6:0 rw foxid Divide mclk_gmacO_out by (div_con + 1). 


CRU_ CLKSEL CON16 
Address: Operational Base + offset (0x0340) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO [oxo [reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


refclko25m_ethi_out_sel 

7 RW |0x1 refclko25m_eth 1_out clock mux. 
1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


refclko25m_ethi_out_div 
6:0 Jaw jox3 Divide refclko25m_eth1_out by (div_con + 1). 


CRU CLKSEL CON17 
Address: Operational Base + offset (0x0344 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:10|RO_|0x00___—|reserved 


clk_cifout_out_sel 
clk_cifout_out clock mux. 
2'b00: clk_gpll_mux 

RW" 0x2 2'bO1: clk_cpll_mux 
2'b10: xin_oscO_func 
2'b11: clk_spll_mux 


- clk_cifout_out_div 
Divide clk_cifout_out by (div_con + 1). 


CRU CLKSEL CON1i8 
Address: Operational Base + offset (0x0348) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:10/RO_|Ox0O_ [reserved 


clk_mipi_camaraout_m0O_sel 
clk_mipi_camaraout_m0O clock mux. 
2'b00: xin_oscO_func 

eS 2'b01: clk_spll_mux 
2'b10: clk_gpll_mux 
2'b11: clk_cpll_mux 


: clk_mipi_camaraout_m0O_div 
Divide clk_mipi_camaraout_m0O by (div_con + 1). 


CRU _CLKSEL CONi9 
Address: Operational Base + offset (0x034C) 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:10/RO_|Ox0O_ [reserved 


clk_mipi_camaraout_m1_sel 
clk_mipi_camaraout_m1 clock mux. 
2'b00: xin_oscO_func 

ae 2'b01: clk_spll_mux 
2'b10: clk_gpll_mux 
2'b11: clk_cpll_mux 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_mipi_camaraout_m1_div 
Divide clk_mipi_camaraout_m1 by (div_con + 1). 


CRU CLKSEL CON20 
Address: Operational Base + offset (0x0350) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved a 


115:10/RO_|0x00___—[reserved 


clk_mipi_camaraout_m2_sel 
clk_mipi_camaraout_m2 clock mux. 
2'b0O: xin_oscO_func 

Be One 2'b01: clk_spll_mux 
2'b10: clk_gpll_mux 
2'b11: clk_cpll_mux 


. clk_mipi_camaraout_m2_div 
Divide clk_mipi_camaraout_m2 by (div_con + 1). 


CRU CLKSEL CON21 
Address: Operational Base + offset (0x0354) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SETS WO }0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:10/RO_|Ox0O_ [reserved 


clk_mipi_camaraout_m3_sel 
clk_mipi_camaraout_m3 clock mux. 
2'b00: xin_oscO_func 

BM Oe 2'b01: clk_spll_mux 
2'b10: clk_gpll_mux 
2'bii1: clk_cpll_mux 


. clk_mipi_camaraout_m3_div 
Divide clk_mipi_camaraout_m3 by (div_con + 1). 


CRU _ CLKSEL_ CON22 
Address: Operational Base + offset (0x0358) 


| Bit |Attr| Reset Value, 


f —“‘_é#éOScription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31346) WO,|0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —i‘“—sCs‘“‘“‘S;NC*d 


115:10/RO_|0x00___—[reserved 


clk_mipi_camaraout_m4_sel 
clk_mipi_camaraout_m4 clock mux. 
2'bO00: xin_oscO_func 

Oe 2'b01: clk_spll_mux 
2'b10: clk_gpll_mux 
2'b11: clk_cpll_mux 


. clk_mipi_camaraout_m4_div 
Divide clk_mipi_camaraout_m4 by (div_con + 1). 


CRU_CLKSEL_CON24 
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Address: Operational Base + offset (0x0360 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
STG WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Cs—‘“—sSs*s—“‘“‘“‘“‘sSCSC*zr 


115:10/RO_|0x00___—[reserved 


clk_i2sO_8ch_tx_src_sel 

clk_i2sO_8ch_tx_src clock mux. 
wr ieee 1'bO: clk_gpll_ mux 

1'b1: clk_aupll_mux 


. clk_i2sO_8ch_tx_src_div 
Divide clk_i2sO_8ch_tx_src by (div_con + 1). 


pclk_audio_root_sel 
pclk_audio_root clock mux. 

3:2 RW |0x0 2'bOO: clk_matrix_100m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 
hclk_audio_root_sel 
hclk_audio_root clock mux. 
2'bOO: clk_matrix_200m_src 

Bee RWG ORS 2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1i1: xin_oscO_func 


CRU CLKSEL CON25 
Address: Operational Base + offset (0x0364) 


| Bit |Attr| Reset Value 


clk_i2sO_8ch_tx_frac_div 
. clk_i2sO_8ch_tx_frac fraction division register. 
asl | sul Vaan eae High 16-bit for numerator 
Low 16-bit for denominator 


CRU _ CLKSEL_ CON26 
Address: Operational Base + offset (0x0368) 


| Bit |Attr|/ResetValue| Ci eescription = 


write_enable 
“ Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x@Q00 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O [reserved 


clk_i2sO_8ch_rx_src_sel 

clk_i2sO_8ch_rx_src clock mux. 
7 PEAS 1'bO: clk_gpll_mux 

1'b1i: clk_aupll_mux 


. clk_i2sO_8ch_rx_src_div 
Divide clk_i2sO_8ch_rx_src by (div_con + 1). 


mceclk_i2sO_8ch_tx_sel 
mcelk_i2sO_8ch_tx clock mux. 
: 2'b00: clk_i2sO_8ch_tx_src 
BO | ROE Exe 2'b01: clk_i2s0_8ch_tx_frac 
2'b10: i2sO_mclkin 
2'b1i1: xin_oscO_half 


CRU _CLKSEL_CON27 
Address: Operational Base + offset (0x036C) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 69 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


clk_i2sO_8ch_rx_frac_div 
; clk_i2sO_8ch_rx_frac fraction division register. 
ee Wena High 16-bit for numerator 
Low 16-bit for denominator 


CRU CLKSEL_ CON28 
Address: Operational Base + offset (0x0370) 


| Bit _|Attr| Reset Value, 


| —i—“‘é(éOScription 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31-16) WO'.|0x0000 1'bO: Write access disable 
1'b1: Write access enable 
15:10/RO_|Ox0O.-—sireserved=— — —“‘“‘“‘“‘“(CS*SCSCOCOC‘(‘(‘;SCdz 

clk_i2s2_2ch_src_sel 

clk_i2s2_2ch_src clock mux. 

a eae 1'bO: clk_gpll_mux 
1'b1: clk_aupll_mux 


. clk_i2s2_2ch_src_div 
Divide clk_i2s2_2ch_src by (div_con + 1). 


i2sO_8ch_mclkout_sel 
i2sO_8ch_mclkout clock mux. 
3:2. |RW {0x2 2'bOO: mclk_i2sO_8ch_tx 
2'b01: mclk_i2sO_8ch_rx 
2'b10: xin_oscO_half 
mclk_i2sO_8ch_rx_sel 
mcelk_i2sO_8ch_rx clock mux. 
2'bOO: clk_i2sO_ 8ch_rx_src 
Bee RWG OK 2'b01: clk_i2s0_8ch_rx_frac 
2'b10: i2sO_mclkin 
2'b1i1: xin_oscO_half 


CRU _ CLKSEL CON29 
Address: Operational Base + offset (0x0374) 


| Bit _|Attr| Reset Value 


clk_i2s2_2ch_frac_div 
7 clk_i2s2_2ch_frac fraction division register. 
B20: RW: 10%0335 9460 High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL_ CON30 
Address: Operational Base + offset (0x0378) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31°06 |WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


5:9 [RO |0x00_ reserved 


clk_i2s3_2ch_src_sel 

clk_i2s3_2ch_src clock mux. 
Re Oxe 1'bO: clk_gpll_mux 

1'b1i: clk_aupll_ mux 


: clk_i2s3_2ch_src_div 
Divide clk_i2s3_2ch_src by (div_con + 1). 
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| Bit |Attr|Reset Value| ss Ci@eescription 


i2s2_2ch_mclkout_sel 

i2s2_2ch_mclkout clock mux. 
2 “RW OXt 1'bO: mclk_i2s2_2ch 

1'b1: xin_oscO_half 


mclk_i2s2_2ch_sel 
melk_i2s2_2ch clock mux. 
: 2'bOO: clk_i2s2_2ch_src 
BOP RW OXS 2'bO1: clk_i2s2_2ch_frac 
2'b10: i2s2_mclkin 
2'b1i1: xin_oscO_half 


CRU CLKSEL CON31 
Address: Operational Base + offset (0x037C) 


| Bit |Attr| Reset Value, 


Po ieseription 
clk_i2s3_2ch_frac_div 
. clk_i2s3_2ch_frac fraction division register. 
oO RWG OKO S30 9700 High 16-bit for numerator 
Low 16-bit for denominator 


CRU_CLKSEL_ CON32 
Address: Operational Base + offset (0x0380 


| Bit_|Attr| Reset Value 


write_enable 
‘ Write enable for lower 16 bits, each bit is individual. 

Sdeto WO, /Oxo008 1'bO: Write access disable 
1'b1: Write access enable 

15:9 [RO |[ox0O. reserved 
clk_spdifO_src_sel 
clk_spdifO_src clock mux. 

By Ose 1'bO: clk_gpll_mux 

1'b1: clk_aupll_mux 


: clk_spdifO_src_div 
Divide clk_spdifO_src by (div_con + 1). 


i2s3_ 2ch_mclkout_sel 
i2s3_ 2ch_mclkout clock mux. 

Zz IRN Oxe 1'bO: mclk_i2s3_2ch 
1'b1: xin_oscO_half 
mclk_i2s3_2ch_sel 
mcelk_i2s3_2ch clock mux. 

. 2'b00: clk_i2s3_2ch_src 

1:0 /RWAIOR 2'b01: clk_i2s3_2ch_frac 
2'b10: i2s3_mclkin 
2'b11: xin_oscO_half 


CRU_ CLKSEL CON33 
Address: Operational Base + offset (0x0384) 


| Bit |Attr| Reset Value, 


Po ieseription 
clk_spdifO_frac_div 
. clk_spdifO_frac fraction division register. 
31:0° [RW |0x03355460 High 16-bit for numerator 
Low 16-bit for denominator 


CRU CLKSEL CON34 
Address: Operational Base + offset (0x0388) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
St; 16) WO, 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O [reserved 


clk_spdifi_src_sel 

clk_spdifi_src clock mux. 
Te RNS OKE 1'bO: clk_gpll_mux 

1'b1: clk_aupll_mux 


; clk_spdifi_src_div 
Divide clk_spdifi_src by (div_con + 1). 


mclk_spdifO_sel 
mclk_spdifO clock mux. 
1:0 |RW |0x2 2'bOO: clk_spdifO_src 
2'bO1: clk_spdifO_frac 
2'b10: xin_oscO_half 


CRU CLKSEL CON35 
Address: Operational Base + offset (0x038C 


| Bit_|Attr| Reset Value 


clk_spdifi_frac_div 
. clk_spdifi_frac fraction division register. 
et20h | RW: Ox e28 2200 High 16-bit for numerator 
Low 16-bit for denominator 


CRU CLKSEL CON36 
Address: Operational Base + offset (0x0390) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sto WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO_|Ox0O [reserved 


mclk_pdm1_sel 
mclk_pdm1i clock mux. 
8:7 |RW |Ox1 2'bOO: clk_gpll_mux 
2'bO1: clk_cpll_mux 
2'b10: clk_aupll_mux 


: mclk_pdm1_div 
Divide mclk_pdm1 by (div_con + 1). 


mclk_spdif1_sel 
mclk_spdifi clock mux. 
1:0 |RW |0x2 2'bOO: clk_spdif1_src 
2'bO1: clk_spdifi_frac 
2'b10: xin_oscO_half 


CRU CLKSEL CON38 
Address: Operational Base + offset (0x0398) 


| Bit |Attr| Reset Value 


write_enable 
‘ Write enable for lower 16 bits, each bit is individual. 
31:16/WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Cs—‘CSsSSSSCS 


15:14/RO_ 0x0 [reserved 
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| Bit |Attr/ResetValue|—— —“‘SW OC eScription =—— Cid 
clk_i2c8_sel 
clk_i2c8 clock mux. 
1'bO: clk_matrix_200m_src 
1'b1: clk_matrix_100m_src 
clk_i2c7_sel 
clk_i2c7 clock mux. 
1'bO: clk_matrix_200m_src 
1'b1: clk_matrix_100m_src 
clk_i2c6_ sel 
clk_i2c6 clock mux. 
1'bO: clk_matrix_200m_src 
1'b1: clk_matrix_100m_src 
clk_i2c5_sel 
clk_i2c5 clock mux. 
1'bO: clk_matrix_200m_src 
1'b1: clk_matrix_100m_src 
clk_i2c4_sel 
clk_i2c4 clock mux. 
1'bO: clk_matrix_200m_src 
1'b1: clk_matrix_100m_src 
clk_i2c3_sel 
clk_i2c3 clock mux. 
1'bO: clk_matrix_200m_src 
1'b1: clk_matrix_100m_src 
clk_i2c2_ sel 
clk_i2c2 clock mux. 
1'bO: clk_matrix.200m_src 
1'b1: clk_matrix_100m_src 
clk_i2c1_sel 
clk_i2c1 clock mux. 
1'bO: clk matrix_200m_src 
1'b1: clk_matrix_100m_src 
aclk_bus_root_sel 
aclk_bus_root clock mux. 
1'bO: clk_gpll_mux 
1'bi: clk_cpll_ mux 


aclk_bus_root_div 
Divide aclk_bus_root by (div_con + 1). 
CRU CLKSEL CON39 


Address: Operational Base + offset (0x039C) 


| Bit _|Attr| Reset Value 


write_enable 
2 Write enable for lower 16 bits, each bit is individual. 
31°46) WO" |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“sSs*s—“‘“‘“‘sSSC‘*zr 


115:12/RO_|0x0_ [reserved 


clk_can1_sel 

clk_can1 clock mux. 
Bi. BW Xe 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


: clk_cani_div 
Divide clk_can1 by (div_con + 1). 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_canO_ sel 

clk_canO clock mux. 
? RW Oxe 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


y clk_canO_div 
Divide clk_canO by (div_con + 1). 


CRU CLKSEL CON40 
Address: Operational Base + offset (Ox03A0 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
115 [RO [Oxo ——sifreserved — a i“ tet—“‘“‘“(‘(‘(‘“‘#”SNCCSNCCONNCOCDCOC‘(;SCdC 

clk_saradc_sel 

clk_saradc clock mux. 
Ee RY Ee 1'bO: clk_gpll_mux 

1'bi: xin_oscO_func 


i clk_saradc_div 
Divide clk_saradc by (div_con + 1). 


clk_can2_sel 
clk_can2 clock mux. 
z RE Ox? 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
; clk_can2_div 
Divide clk_can2 by (div_con + 1). 


CRU CLKSEL CON41 
Address: Operational Base + offset (Ox03A4 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Cs—‘CSs—SsSSSSCSSsSY 


15 |RO_ 0x0 [reserved 


clk_uart1_src_sel 
clk_uart1_src clock mux. 

oe RON 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


: clk_uart1_src_div 
Divide clk_uart1_src by (div_con + 1). 


clk_tsadc_sel 
clk_tsadc clock mux. 
Re Ox 1'bO: clk_gpll_mux 
1'bi: xin_oscO_func 
. clk_tsadc_div 
Divide clk_tsadc by (div_con + 1). 


CRU CLKSEL CON42 
Address: Operational Base + offset (0x03A8) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


clk_uart1_frac_div 
. clk_uart1_frac fraction division register. 
et20r | RW = OxDOts02de High 16-bit for numerator 
Low 16-bit for denominator 


CRU_ CLKSEL CON43 
Address: Operational Base + offset (0x03AC) 


| Bit |Attr| Reset Value, 


Pit iéecription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved CO 


15:8 |RO |0x00__—[reserved 


clk_uart2_src_sel 
clk_uart2_src clock mux. 

Te. tee lee 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


: clk_uart2_src_div 
Divide clk_uart2_src by (div_con + 1). 


sclk_uarti_sel 
sclk_uart1 clock mux. 
1:0 |RW |Ox2 2'bOO: clk_uarti_src 
2'bO1: clk_uarti_frac 
2'b10: xin_oscO_func 


CRU CLKSEL CON44 
Address: Operational Base + offset (0x03B0) 


| Bit _|Attr| Reset Value 


clk_uart2_frac_div 
: clk_uart2_frac fraction division register. 
oh On RAN? OnQOTsO2ge High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL_ CON45 
Address: Operational Base + offset (0x03B4) 


| Bit |Attr| Reset Value, 


Po escription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0009 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“sCs—“‘“‘“‘“‘SC*r 


15:8 |RO |0x00__—[reserved 


clk_uart3_src_sel 
clk_uart3_src clock mux. 

I~ fit "0 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


. clk_uart3_src_div 
Divide clk_uart3_src by (div_con + 1). 


sclk_uart2_sel 
sclk_uart2 clock mux. 
1:0 |RW |Ox2 2'bOO: clk_uart2_src 
2'bO1: clk_uart2_ frac 
2'b10: xin_oscO_func 


CRU CLKSEL CON46 
Address: Operational Base + offset (0x03B8) 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_uart3_frac_div 
. clk_uart3_frac fraction division register. 
et20r | RW = OxDOts02de High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL_CON47 
Address: Operational Base + offset (Ox03BC) 


| Bit _|Attr| Reset Value, 


Pit eecription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved CO 


15:8 |RO |0x00__—[reserved 


clk_uart4_src_sel 
clk_uart4_src clock mux. 

Te. tee lee 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


: clk_uart4_src_div 
Divide clk_uart4_src by (div_con + 1). 


sclk_uart3_sel 
sclk_uart3 clock mux. 
1:0 |RW |Ox2 2'bOO: clk_uart3_src 
2'bO1: clk_uart3_ frac 
2'b10: xin_oscO_func 


CRU CLKSEL CON48 
Address: Operational Base + offset (0x03C0) 


| Bit _|Attr| Reset Value 


clk_uart4_frac_div 
: clk_uart4_frac fraction division register. 
oh On RAN? OnQOTsO2ge High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL CON49 
Address: Operational Base + offset (0x03C4) 


| Bit |Attr| Reset Value, 


Po eseription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0009 1'bO: Write access disable 
1'b1: Write access enable 
reserved —si‘“CsSsSSSCSCid 


15:8 |RO |0x00___—[reserved 


clk_uart5_src_sel 
clk_uart5_ src clock mux. 

I~ fit "0 1'bO: clk_gpll_mux 
1'b1i: clk_cpll_ mux 


. clk_uart5_src_div 
Divide clk_uart5_src by (div_con + 1). 


sclk_uart4_sel 
sclk_uart4 clock mux. 
1:0 |RW |Ox2 2'bOO: clk_uart4_src 
2'bO1: clk_uart4_frac 
2'b10: xin_oscO_func 


CRU CLKSEL CON50 
Address: Operational Base + offset (0x03C8) 
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| Bit |Attr|ResetValue| Ci eecription 


clk_uart5_frac_div 
. clk_uart5_frac fraction division register. 
et20r | RW = OxDOts02de High 16-bit for numerator 
Low 16-bit for denominator 


CRU CLKSEL CON51 
Address: Operational Base + offset (0x03CC) 


| Bit _|Attr| Reset Value, 


Pit téeeription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved CO 


15:8 |RO |0x00___—[reserved 


clk_uart6_src_sel 
clk_uart6_src clock mux. 

Te. tee lee 1'bO: clk_gpll_ mux 
1'b1: clk_cpll_mux 


: clk_uart6_src_div 
Divide clk_uart6_src by (div_con + 1). 


sclk_uart5_sel 
sclk_uart5 clock mux. 
1:0 |RW |Ox2 2'bOO: clk_uart5_src 
2'bO1: clk_uart5_ frac 
2'b10: xin_oscO_func 


CRU CLKSEL CON52 
Address: Operational Base + offset (0x03D0) 


| Bit |Attr| Reset Value 


clk_uart6_frac_div 
: clk_uart6_frac fraction division register. 
oh On RAN? OnQOTsO2ge High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL CON53 
Address: Operational Base + offset (0x03D4) 


| Bit |Attr| Reset Value, 


Po esecription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0009 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—‘“s‘Cs‘“‘“‘“ ;NC*d 


15:8 |RO |0x00___—[reserved 


clk_uart7_src_sel 
clk_uart7_src clock mux. 

I~ fit "0 1'bO: clk_gpll_mux 
1'b1i: clk_cpll_mux 


. clk_uart7_src_div 
Divide clk_uart7_src by (div_con + 1). 


sclk_uart6_sel 
sclk_uart6 clock mux. 
1:0 |RW |Ox2 2'bOO: clk_uart6_src 
2'bO1: clk_uart6_ frac 
2'b10: xin_oscO_func 


CRU CLKSEL CON54 
Address: Operational Base + offset (0x03D8) 
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| Bit |Attr|ResetValue| Ci escription 


clk_uart7_frac_div 
. clk_uart7_frac fraction division register. 
Bt20r | RW = OxDOts02de High 16-bit for numerator 
Low 16-bit for denominator 


CRU _ CLKSEL CON55 
Address: Operational Base + offset (Ox03DC) 


| Bit _|Attr| Reset Value, 


Pit iéeeription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved 


15:8 |RO |0x00___—[reserved 


clk_uart8_src_sel 
clk_uart8_src clock mux. 

Te. tee lee 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


: clk_uart8_src_div 
Divide clk_uart8_src by (div_con + 1). 


sclk_uart7_sel 
sclk_uart7 clock mux. 
1:0 |RW |Ox2 2'bOO: clk_uart7_src 
2'bO1: clk_uart7_ frac 
2'b10: xin_oscO_func 


CRU CLKSEL CON56 
Address: Operational Base + offset (O0x03E0) 


| Bit _|Attr| Reset Value 


clk_uart8_frac_div 
: clk_uart8_frac fraction division register. 
oh On RAN? OnQOTsO2ge High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL_ CON57 
Address: Operational Base + offset (0x03E4) 


| Bit |Attr| Reset Value, 


Po escription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0009 1'bO: Write access disable 
1'b1: Write access enable 
reserved —i—‘“s“‘“‘“‘SNC*d 


15:8 |RO |0x00___—[reserved 


clk_uart9_src_sel 
clk_uart9_src clock mux. 

I~ fit "0 1'bO: clk_gpll_mux 
1'b1i: clk_cpll_mux 


. clk_uart9_src_div 
Divide clk_uart9_src by (div_con + 1). 


sclk_uart8_ sel 
sclk_uart8 clock mux. 
1:0 |RW |Ox2 2'bOO: clk_uart8_src 
2'bO1: clk_uart8_ frac 
2'b10: xin_oscO_func 


CRU CLKSEL CON58 
Address: Operational Base + offset (0x03E8) 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_uart9_frac_div 
. clk_uart9_frac fraction division register. 
32201) RN: | OxDOTS02de High 16-bit for numerator 
Low 16-bit for denominator 


CRU _ CLKSEL_ CON59 
Address: Operational Base + offset (Ox03EC) 


| Bit _|Attr| Reset Value, 


| t—“‘C‘™SC#C#C#C‘#éi scription —ss—Cidz 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 

31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
clk_pwm2_sel 
clk_pwm2 clock mux. 

15:14|/RW 2'bOO: clk_matrix_100m_src 

- 


2'b0O1: clk_matrix_50m_src 


2'b10: xin_oscO_func 
clk_pwm1_sel 

clk_pwm1 clock mux. 

2'bOO: clk_matrix_100m_src 
2'b0O1: clk_matrix_50m_src 
2'b10: xin_oscO_func 
clk_spi4_sel 

clk_spi4 clock mux. 

2'bOO: clk_matrix_200m_src 
2'b0O1: clk_matrix_150m_src 
2'b10: xin_oscO_ func 
clk_spi3_sel 

clk_spi3 clock mux. 

2'bOO: clk_matrix_200m_src 
2'bO1: clk_matrix_150m_src 
2'b10: xin_oscO_func 


clk_spi2_sel 


clk_spi2 clock mux. 
2'bOO: clk_matrix_200m 
2'bO1: clk_matrix_150m 
2'b10: xin_oscO_func 
clk_spi1_sel 

clk_spii clock mux. 
2'bOO: clk_matrix_200m 
2'bO1: clk_matrix_150m 
2'b10: xin_oscO_func 
clk_spiO_sel 

clk_spiO clock mux. 
2'bOO: clk_matrix_200m 
2'bO1: clk_matrix_150m 
2'b10: xin_oscO_func 
sclk_uart9_sel 
sclk_uart9 clock mux. 
2'bOO: clk_uart9_src 
2'bO1: clk_uart9_ frac 
2'b10: xin_oscO_func 


13: 

11: 
a 
oo 


CRU _CLKSEL_ CON60 
Address: Operational Base + offset (0x03F0) 


RW 
RW 
RW 
RW 
RW 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


a5 |RO_|OxO_ reserved 


dbclk_gpio2_sel 

dbclk_gpio2 clock mux. 
i RE ORE 1'bO: xin_oscO_func 

1'b1: clk_deepslow 


: dbclk_gpio2_div 
Divide dbclk_gpio2 by (div_con + 1). 


dbclk_gpiol_sel 

dbclk_gpiol clock mux. 
RN 2x0 1'bO: xin_oscO_func 

1'b1: clk_deepslow 


: dbclk_gpio1_div 

Divide dbclk_gpiol by (div_con + 1). 
clk_bus_timer_root_sel 
clk_bus_timer_root clock mux. 

2 RW 0x0 1'bO: xin_oscO_func 
1'b1: clk_matrix_100m_src 
clk_pwm3_sel 
clk_pwm3 clock mux. 

1:0 RW |0x2 2'bOO: clk_matrix_100m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 


CRU CLKSEL CON61 
Address: Operational Base + offset (0x03F4) 


| Bit |Attr| Reset Value 


write_enable 
, Write enable for lower 16 bits, each bit is individual. 

31-10) WO: /0x0000 1'bO: Write access disable 
1'bi: Write access enable 

15:12|RO |OxO_——sitreserved es —“‘“‘“‘“(“(CS*s*S*S*S*™*™*~*~C~C~C~C~C™C~C~CCCC~dCS 
dbclk_gpio4_sel 
dbclk_gpio4 clock mux. 

ut RY. ORG 1'bO: xin_oscO_func 
1'b1: clk_deepslow 


: dbclk_gpio4_div 


dbclk_gpio3_sel 
dbclk_gpio3 clock mux. 
? Sa 1'bO: xin_oscO_func 
1'b1: clk_deepslow 
: dbclk_gpio3_div 
Divide dbclk_gpio3 by (div_con + 1). 


CRU CLKSEL CON62 
Address: Operational Base + offset (0x03F8) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sto WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
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Bit _|attr| Reset Value|______Deseription 
10.6 aw fowor ek bt py 


Ce ne 
Divide clk_bisrintf_pllsrc by (div_con + 1). 


10:6 | pw | oxor 


dclk_decom_sel 
dclk_decom clock mux. 
Be lee 1'bO: clk_gpll_mux 
1'b1: clk_spll_mux 
. dclk_decom_div 


CRU _ CLKSEL CON63 
Address: Operational Base + offset (0x03FC) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 |RO_|0x000 


clk_testout_ddr01_ sel 
clk_testout_ddr01 clock mux. 
EXO 1'bO: clk_dfi_chO 
1'b1: clk_dfi_chi 
. clk_testout_ddr01_div 
Divide clk_testout_ddr0O1 by (div_con + 1). 


CRU _CLKSEL CON65 
Address: Operational Base + offset (0x0404) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
Stet WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
[15:7 [RO [0x000 
clk_testout_ddr23_sel 
clk_testout_ddr23 clock mux. 
Re Exe 1'bO: clk_dfi_ch2 
1'b1: clk_dfi_ch3 
: clk_testout_ddr23_ div 
Divide clk_testout_ddr23 by (div_con + 1). 


CRU CLKSEL CON67 
Address: Operational Base + offset (0x040C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SL TORO | 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


clk_isp1_core_sel 
clk_isp1_core clock mux. 
; 2'b00: clk_gpll_mux 
BOTS RW 0x2 2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_spll_mux 
. clk_isp1_core_div 
Divide clk_isp1_core by (div_con + 1). 
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| Bit |Attr|ResetValue| Ci eescription 


hclk_isp1_root_sel 
hcelk_isp1_root clock mux. 
. 2'bO00: clk_matrix_200m_src 
Bat RW OXE 2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1i1: xin_oscO_func 


aclk_isp1_root_sel 
aclk_isp1_root clock mux. 
. 2'b00: clk_gpll_mux 
So | RMP OK? 2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_spll_ mux 


: aclk_isp1_root_div 
Divide aclk_isp1_root by (div_con + 1). 


CRU_ CLKSEL CON73 
Address: Operational Base + offset (0x0424) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
BERS OXD000 1'bO: Write access disable 
1'b1: Write access enable 
clk_testout_npu_sel 
clk_testout_npu clock mux. 
= ie eee 1'bO: clk_rknn_dsuO_src_t 
1'b1: clk_npu_pvtpll 


; clk_testout_npu_div 
14:t0|Rw foxr | Divide clk_testout_npu by (div_con + 1). 


clk_rknn_dsuO_src_t_sel 
clk_rknn_dsuO_src_t clock mux. 
3'bO00: clk_gpll_mux 

9:7 RW |0x1 3'b001: clk_cpll_mux 
3'b010: clk_aupll_mux 
3'b011: clk_npll_mux 
3'b100: clk_spll_mux 


. clk_rknn_dsu0_src_t_div 
Divide clk_rknn_dsu0_src_t by (div_con + 1). 


hclk_rknn_root_sel 
hclk_rknn_root clock mux. 
: 2'b00: clk_matrix_200m_src 
1:0 |RW_ 1080 2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1i1: xin_oscO_func 


CRU CLKSEL CON74 
Address: Operational Base + offset (0x0428 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:13]RO_|oxo_ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_npu_cmO_rtc_sel 
clk_npu_cm0O_rtc clock mux. 
ne ROK 1'bO: xin_oscO_func 
1'b1: clk_deepslow 
. clk_npu_cm0O_rtc_div 
Divide clk_npu_cm0O_rtc by (div_con + 1). 


hclk_npu_cm0O_root_sel 
hclk_npu_cm0O_root clock mux. 
2'bOO: clk_matrix_400m_src 
2'bO1: clk_matrix_200m_src 
2'b10: clk_matrix_100m_src 
2'b11: xin_oscO_func 
clk_npu_pvtpll_sel 
clk_npu_pvtpll clock mux. 
1'bO: clk_rknn_dsuO_src_t 
1'b1: xin_oscO_func 
clk_nputimer_root_sel 
clk_nputimer_root clock mux. 
1'bO: xin_oscO_func 

1'b1: clk_matrix_100m_src 
pclk_nputop_root_sel 
pclk_nputop_root clock mux. 
2'bOO: clk_matrix_100m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 
clk_rknn_dsuO_sel 
clk_rknn_dsu0O clock mux. 
1'bO: clk_rknn_dsuO_src_t 
1'b1: clk_npu_pvtpll 


CRU _CLKSEL_CON77 
Address: Operational Base + offset (0x0434) 


| Bit |Attr|/ResetValue| Ci@eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16/WO. |0x0000 1'bO: Write access disable 

1'b1i: Write access enable 

cclk_emmc_sel 

cclk_emmce clock mux. 
15:14;/RW {0x0 2'bO0: clk_gpll_mux 

2'b0O1: clk_cpll_mux 

2'b10: xin_oscO_func 


13:8 |RW_ |0x05 DT50 division register. 
Divide cclk_emmc by (div_con + 1). 
aclk_nvm_root_sel 
aclk_nvm_root clock mux. 
d RN xs 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


: aclk_nvm_root_div 
Divide aclk_nvm_root by (div_con + 1). 


Copyright 2022 © Rockchip Electronics Co., Ltd. 83 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci escription 


hclk_nvm_root_sel 
hclk_nvm_root clock mux. 
: 2'bO00: clk_matrix_200m_src 
HQ R00 2'b01: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1il1: xin_oscO_func 


CRU_CLKSEL_CON78 
Address: Operational Base + offset (0x0438 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot TOO, (0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14|RO_ |0x0___—_—reserved 


sclk_sfc_sel 

sclk_sfc clock mux. 
13:12/RW |0x0 2'bOO: clk_gpll_mux 

2'b01: clk_cpll_mux 

2'b10: xin_oscO_func 


: sclk_sfc_div 
Divide sclk_sfc by (div_con + 1). 


bclk_emmc_sel 
bclk_emme clock mux. 
3 By eee 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
; bclk_emmc_div 


CRU CLKSEL CONS80O 
Address: Operational Base + offset (0x0440) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


}i5:14/RO_|OxO [reserved 


aclk_php_root_sel 

aclk_php_root clock mux. 
eS RW Ome 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


; aclk_php_root_div 


aclk_pcie_root_sel ~ 
aclk_pcie_root clock mux. 

a TN ee 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


. aclk_pcie_root_div 
Divide aclk_pcie_root by (div_con + 1). 


pclk_php_root_sel 
pclk_php_root clock mux. 

1:0 RW {0x0 2'bOO: clk_matrix_150m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 
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CRU CLKSEL CONS81 
Address: Operational Base + offset (0x0444 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Cs—‘CSs—s—‘“‘“‘“‘“‘sSC*d 


115:14/RO_|0x0_ [reserved 


clk_gmaci1_ptp_ref_sel 

clk_gmaci1_ptp_ref clock mux. 
a | eal hacer 1'bO: clk_cpll_mux 

1'b1: clk_gmac1_ptprefo 


: clk_gmaci_ptp_ref_div 
Divide clk_gmaci_ptp_ref by (div_con + 1). 


clk_gmacO_ptp_ref_sel 
clk_gmacO_ptp_ref clock mux. 
RW | Ox0 1'bO: clk_cpll_mux 
1'b1: clk_gmacO_ptprefo 
: clk_gmacO_ptp_ref_div 
Divide clk_gmacO_ptp_ref by (div_con + 1). 


CRU _CLKSEL_ CON82 
Address: Operational Base + offset (0x0448) 


| Bit |Attr| Reset Value, 


| esecription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 

31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
clk_rxoob1_sel 
clk_rxoob1 clock mux. 

eo Re ae 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


: clk_rxoob1i_div 
Divide clk_rxoob1 by (div_con + 1). 


clk_rxoob0_ sel 

clk_rxoob0 clock mux. 
REO 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 

clk_rxoob0_ div 
6:0 Jaw Joxid | Divide clk_rxoob0O by (div_con + 1). 


CRU _CLKSEL CON83 
Address: Operational Base + offset (0x044C) 


| Bit |Attr| Reset Value, 


Ps escription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16/)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


clk_gmac_125m_cru_i_sel 

clk_gmac_125m_cru_i clock mux. 
fe EE 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


. clk_gmac_125m_cru_i_div 
14:8 Jaw joxon (Se clk_gmac_125m_cru_i by (div_con + 1). 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_rxoob2_ sel 

clk_rxoob2 clock mux. 
i RW || OXt 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


clk_rxoob2_div 
6:0 rw joxid Divide clk_rxoob2 by (div_con + 1). 


CRU CLKSEL CON84 
Address: Operational Base + offset (0x0450 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14/RO_|0x0___—_—reserved 


clk_utmi_otg2_sel 
clk_utmi_otg2 clock mux. 

13:12;}RW {0x0 2'bOO: clk_matrix_150m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 


. clk_utmi_otg2_div 


clk_gmac_50m_cru_i_sel . 
clk_gmac_50m_cru_i clock mux. 
URN One 1'bO: clk_gpll_ mux 
1'b1: clk_cpll_mux 
clk_gmac_50m_cru_i_div 
6:0 rw joxid Divide clk_gmac_50m_cru_i by (div_con + 1). 


CRU CLKSEL CON85 
Address: Operational Base + offset (0x0454) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
Bho WO; 0X0000 1'bO: Write access disable 
1'b1: Write access enable 
11:6 fw [oso ek grec BCE og 
clk_gmac1_tx_125m_o_div 
ges 11:6 | pw | oxg Fem |[SK8" clk_gmaci1_tx_125m_o by (div_con + 1). 
: clk_gmac0O_tx_125m_o_div 
Divide clk_gmacO_tx_125m_o by (div_con + 1). 
CRU CLKSEL_ CON89 
Address: Operational Base + offset (0x0464) 


| Bit |Attr|/Reset Value| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_rkvdec_ccu_sel 
aclk_rkvdec_ccu clock mux. 
. 2'bO0: clk_gpll_mux 
Se a 2'bO1: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_spll_mux 
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iss fw foo Pade 


aclk_rkvdec_ccu_div 
13:9 | ‘ Rw | joxoo (PCE aclk_rkvdec_ccu by (div_con + 1). 


aclk_rkvdecO_root_sel 
aclk_rkvdecO_root clock mux. 
2'b00: clk_gpll_mux 

RN ORS 2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_spll_mux 


; aclk_rkvdec0O_root_div 
Divide aclk_rkvdecO_root by (div_con + 1). 


hclk_rkvdecO_root_sel 
hcelk_rkvdecO_root clock mux. 
. 2'bO0: clk_matrix_200m_src 
150° BW) 0X0 2'b01: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1i1: xin_oscO_func 


CRU CLKSEL_CON90 
Address: Operational Base + offset (0x0468 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:13|RO_|OxO reserved 


clk_rkvdecO_hevc_ca_sel 
clk_rkvdecO_hevc_ca clock mux. 
: 2'bO0: clk_gpll_mux 
BerAT RY. Oe 2'b01: clk_cpll_mux 
2'b10: clk_npll_mux 
2'b11: clk matrix_1000m_src 


: clk_rkvdecO_hevc_ca_div 
Divide clk_rkvdecO_hevc_ca by (div_con + 1). 


clk_rkvdecO. ca_sel 
clk_rkvdecO_ca clock mux. 
Se “RWG ORe 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
. clk_rkvdecO_ca_div 
Divide clk_rkvdecO_ca by (div_con + 1). 


CRU CLKSEL CON91 
Address: Operational Base + offset (0x046C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“‘“‘SNC*d 


15:6 |RO |0x000 reserved 


clk_rkvdecO_core_sel 

clk_rkvdecO_core clock mux. 
Pie NRE TORS 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


. clk_rkvdecO_core_div 
Divide clk_rkvdecO_core by (div_con + 1). 
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CRU CLKSEL CON93 
Address: Operational Base + offset (0x0474 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Csi—‘“Ss—“‘“‘“‘“‘SC*d 


5 |RO_|0x0 [reserved 


clk_rkvdeci_ca_sel 

clk_rkvdeci_ca clock mux. 
Pe Re 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


. clk_rkvdeci_ca_div 
Divide clk_rkvdeci_ca by (div_con + 1). 


aclk_rkvdeci_root_sel 
aclk_rkvdeci_root clock mux. 
. 2'b00: clk_gpll_mux 
a el ee 2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_npll_mux 


: aclk_rkvdeci_root_div 
Divide aclk_rkvdeci_root by (div_con + 1). 


hclk_rkvdeci_root_sel 
hclk_rkvdeci_root clock mux. 
: 2'bOO: clk_matrix_200m_src 
0? RE 0x0 2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'bil: xin_oscO_ func 


CRU CLKSEL CON94 
Address: Operational Base + offset (0x0478) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Csi—‘CSsSSSSC“‘Sd 


115:13/RO_|0x0 [reserved 


clk_rkvdeci_core_sel 

clk_rkvdeci_core clock mux. 
a Lal 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


; clk_rkvdecl1_core_div 
Divide clk_rkvdeci_core by (div_con + 1). 


clk_rkvdeci_hevc_ca_sel 
clk_rkvdeci1_hevc_ca clock mux. 
: 2'bO0: clk_gpll_mux 
Se oe 2'b01: clk_cpll_mux 
2'b10: clk_npll_mux 
2'b11: clk_matrix_1000m_src 


. clk_rkvdeci_hevc_ca_div 
Divide clk_rkvdeci_hevc_ca by (div_con + 1). 


CRU _CLKSEL CON96 
Address: Operational Base + offset (0x0480) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
St; 16) WO, 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O [reserved 


hclk_usb_root_sel 
hclk_usb_root clock mux. 
: 2'bO0: clk_matrix_150m_src 

Zi6 RW 0x0 2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'bi1: xin_oscO_func 
aclk_usb_root_sel 
aclk_usb_root clock mux. 

25 RW |OxS 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


; aclk_usb_root_div 
Divide aclk_usb_root by (div_con + 1). 


CRU CLKSEL CON98 
Address: Operational Base + offset (0x0488) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
St it6 WO |Ox0000 1'bO: Write access disable 
1'bi: Write access enable 


Ji5:11/RO_|Ox0O [reserved 


hclk_vdpu_root_sel 
hclk_vdpu_root clock mux. 
2'b00O: clk_matrix_200m_src 
FO? RYE IEXe 2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'bi1: xin_oscO_func 
aclk_vdpu_low_root_sel 
aclk_vdpu_low_root clock mux. 
2'bO0O: clk_matrix_400m_src 
Bed, “RWG OK 2'bO1: clk_matrix_200m_src 
2'b10: clk_matrix_100m_src 
2'b1i1: xin_oscO_func 
aclk_vdpu_root_sel 
aclk_vdpu_root clock mux. 
6:5 |RW jOx1 2'b00: clk_gpll_mux 
2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 


, aclk_vdpu_root_div 
Divide aclk_vdpu_root by (div_con + 1). 


CRU _CLKSEL CON99 
Address: Operational Base + offset (0x048C) 


| Bit |Attr| Reset Value, 


Pe —C—i—“‘é(éOScription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —CSsSSSC“‘C;C‘*d 


15:13/RO_|0x0 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_iep2p0_core_sel 

clk_iep2p0O_core clock mux. 
Bee RW OXO 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


. clk_iep2p0_core_div 
Divide clk_iep2p0_core by (div_con + 1). 


aclk_jpeg_decoder_root_sel 
aclk_jpeg_decoder_root clock mux. 
. 2'b00: clk_gpll_mux 
Oe ROS 2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_spll_mux 


. aclk_jpeg_decoder_root_div 
Divide aclk_jpeg_decoder_root by (div_con + 1). 
CRU_ CLKSEL_CONi00 


Address: Operational Base + offset (0x0490) 


| Bit |Attr| Reset Value, 


Pt escription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


clk_rga3_O_core_sel 
clk_rga3_O_core clock mux. 
3'bO00: clk_gpll_mux 
15:13}RW |Oxi 3'b001: clk_cpll_mux 
3'b010: clk_npll_mux 
3'bO11: clk_aupll_mux 
3'b100: clk_spll_mux 


. clk_rga3_0_core_div 
Divide clk_rga3_O_core by (div_con + 1). 


clk_rga2_core_sel 
clk_rga2_core clock mux. 
3'bO00: clk_gpll_mux 
7:5 RW /0x1 3'b001: clk_cpll_mux 
3'b010: clk_npll_mux 
3'bO11: clk_aupll_mux 
3'b100: clk_spll_mux 


. clk_rga2_core_div 
Divide clk_rga2_core by (div_con + 1). 


CRU CLKSEL CON102 
Address: Operational Base + offset (0x0498) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


clk_rkvencO_core_sel 
clk_rkvencO_core clock mux. 
; 2'b00: clk_gpll_mux 
Se 2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_npll_mux 
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iss fw foo. [SRO 


clk_rkvencO_core_div 
13:9 | ‘ Rw | joxoo (GK clk_rkvencO_core by (div_con + 1). 


aclk_rkvencO_root_sel 

aclk_rkvencO_root clock mux. 
RW |Ox1 2'b00: clk_gpll_mux 

2'b0O1: clk_cpll_mux 

2'b10: clk_npll_ mux 


. aclk_rkvencO_root_div 
Divide aclk_rkvencO_root by (div_con + 1). 


hclk_rkvencO_root_sel 
helk_rkvencO_root clock mux. 
: 2'b00: clk_matrix_200m_src 
£0! Rs OKO 2'b01: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1i1: xin_oscO_func 


CRU_CLKSEL_ CON104 
Address: Operational Base + offset (0x04A0) 


| Bit |Attr| Reset Value, 


| t—“‘;‘C™SCNCDeScription Cid 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
or LO WO, | Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
clk_rkvenci_core_sel 
clk_rkvenci_core clock mux. 
. 2'b00: clk_gpll_mux 
pee One 2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b1ii1: clk_npll_mux 


: clk_rkvenci1_core_div 
Divide clk_rkvencl1_core by (div_con + 1). 


aclk_rkvenci_root_sel 

aclk_rkvenci_root clock mux. 
8:7 |RW |Ox1 2'b00: clk_gpll_mux 

2'bO1: clk_cpll_mux 

2'b1i0: clk_npll_mux 


. aclk_rkvenci_root_div 
Divide aclk_rkvenci_root by (div_con + 1). 


hclk_rkvenci_root_sel 
hcelk_rkvenci_root clock mux. 
: 2'bO0: clk_matrix_200m_src 
1:0 RY ye 2'b01: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'bil1: xin_oscO_func 


CRU CLKSEL CON106 
Address: Operational Base + offset (0x04A8) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
FL TOIWO | |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12/RO_|OxO [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


pclk_vi_root_sel 
pclk_vi_root clock mux. 

11:10;/RW {0x0 2'bOO: clk_matrix_100m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 
hclk_vi_root_sel 
hclk_vi_root clock mux. 
2'bOO: clk_matrix_200m_src 

BMY Oxe 2'b01: clk_matrix_100m_src 

2'b10: clk_matrix_50m_src 
2'b11: xin_oscO_func 


aclk_vi_root_sel 
aclk_vi_root clock mux. 
3'bO00: clk_gpll_mux 
7:5 |RW [0x1 3'b001: clk_cpll_mux 
3'bO010: clk_npll_mux 
3'bO11: clk_aupll_mux 
3'b100: clk_spll_mux 


. aclk_vi_root_div 
Divide aclk_vi_root by (div_con + 1). 


CRU _CLKSEL_CON107 
Address: Operational Base + offset (OxO04AC) 


| Bit |Attr| Reset Value, 


Pi escription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —(is—“—s‘“‘“‘“‘“‘(S*S*SC*z 


115:13/RO_|0x0 [reserved 


clk_ispO_core_sel 
clk_ispO_core clock mux. 
; 2'bOO: clk_gpll_mux 
eR T RW DRS 2'bO1: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_spll_mux 


4 clk_ispO_core_div 
Divide clk_ispO_core by (div_con + 1). 


dclk_vicap_sel 
dclk_vicap clock mux. 
: ae 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
, dclk_vicap_div 


CRU CLKSEL CON108 
Address: Operational Base + offset (Ox04BO0 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
SL ate WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| —Ci@eecription 


iclk_csihost0O1_sel 
iclk_csihostO1 clock mux. 
2'bOO: clk_matrix_400m_src 
Boda 1 Ox8 2'bO1: clk_matrix_200m_src 
2'b10: clk_matrix_100m_src 
2'b11: xin_oscO_func 
clk_fisheye1_core_sel 
clk_fisheyei_core clock mux. 
: 2'bO0: clk_gpll_mux 
Bord 2 | RW: (0X3 2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_spll_mux 


. clk_fisheye1_core_div 
Divide clk_fisheyel_core by (div_con + 1). 


clk_fisheyeO_core_sel 
clk_fisheyeO_core clock mux. 
; 2'b00: clk_gpll_mux 
Dee EW Ox 2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_spll_mux 
. clk_fisheyeO_core_div 
Divide clk_fisheyeO_core by (div_con + 1). 


CRU CLKSEL CON1i110 
Address: Operational Base + offset (0x04B8 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16) WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


pclk_vop_root_sel 
pclk_vop_root clock mux. 
2'bOO: clk_matrix_100m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 
hclk_vop_root_sel 
hclk_vop_root clock mux. 
2'bOO: clk_matrix_200m_src 
2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b11: xin_oscO_func 
aclk_vop_low_root_sel 
aclk_vop_low_root clock mux. 
2'bOO: clk_matrix_400m_src 
2'bO1: clk_matrix_200m_src 
2'b10: clk_matrix_100m_src 
2'b11: xin_oscO_func 
aclk_vop_root_sel 
aclk_vop_root clock mux. 

: clk_gpll_mux 

: clk_cpll_mux 

: clk_aupll_mux 

: clk_npll_mux 

: clk_spll_mux 
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| Bit |Attr|ResetValue| Ci@eescription 


2 aclk_vop_root_div 
Divide aclk_vop_root by (div_con + 1). 
CRU CLKSEL CON111 


Address: Operational Base + offset (Ox04BC) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
BE TOO: 0x0000 1'bO: Write access disable 
1'bi: Write access enable 
dclk_vp1_src_sel 
dclk_vp1i_src clock mux. 
: 2'bO0: clk_gpll_mux 
pont ROO 2'b01: clk_cpll_mux 
2'b10: clk_vOpll_mux 
2'b11: clk_aupll_mux 


7 dclk_vp1_src_div 


dclk_vpO_src_sel 
dclk_vpO_src clock mux. 
: 2'bO0: clk_gpll_mux 
eee ee 2'b01: clk_cpll_mux 
2'b10: clk_vOpll_mux 
2'b11: clk_aupll_ mux 


dclk_vpO_src_div 
6:0 rw joxor Divide dclk_vpO_src by (div_con + 1). 


CRU CLKSEL_CON112 
Address: Operational Base + offset (0x04C0) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 
reserved —s—‘“sCSs‘“‘“‘“‘SC*d 


115:13/RO_|0x0__— [reserved 


dclk_vp2_sel 

dclk_vp2 clock mux. 
12:11}RW |0Ox0 2'b00: dclk_vp2_src 

2'b01: clk_hdmiphy_pixelO_o 

2'b10: clk_hdmiphy_pixeli_o 


dclk_vp1_sel 
dclk_vp1 clock mux. 

10:9 |RW |0Ox0O 2'bO0: dclk_vpi_src 
2'b01: clk_hdmiphy_pixelO_o 
2'b10: clk_hdmiphy_pixeli_o 
dclk_vp0O_sel 
dclk_vpO clock mux. 

8:7 |RW {0x0 2'bO0O: dclk_vpO_src 
2'b01: clk_hdmiphy_pixelO_o 
2'b10: clk_hdmiphy_pixell_o 
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| Bit |Attr|ResetValue| Ci@eescription 


dclk_vp2_src_sel 
dclk_vp2_src clock mux. 
. 2'bO0: clk_gpll_mux 
Br RE ORE 2'bO1: clk_cpll_mux 
2'b10: clk_vOpll_mux 
2'b11: clk_aupll_mux 


: dclk_vp2_src_div 
Divide dclk_vop2_src by (div_con + 1). 


CRU CLKSEL CON1i113 
Address: Operational Base + offset (0x04C4) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO_|Ox0O [reserved 


dclk_vp3_sel 
dclk_vp3 clock mux. 
; 2'b00: clk_gpll_mux 
racial Kone aN be 2'b01: clk_cpll_mux 
2'b10: clk_vOpll_mux 
2'b11: clk_aupll_ mux 


dclk_vp3_div 
6:0 aw foxos Bias eel vps by Calvan Wa). 


CRU CLKSEL CON114 
Address: Operational Base + offset (0x04C8) 


| Bit |Attr| Reset Value, 


PC eseription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“‘—s—‘“‘“‘“‘SC*d 


15:9 |RO_|0x00 [reserved 


clk_dsihost0O_sel 
clk_dsihostO clock mux. 
: 2'bOO: clk_gpll_mux 
Gale - RW OK 2'b01: clk_cpll_mux 
2'b10: clk_vOpll_mux 
2'b11: clk_spll_mux 


clk_dsihost0O_div 
6:0 rw foxor Divide clk_dsihostO by (div_con + 1). 


CRU _CLKSEL CON115 
Address: Operational Base + offset (0x04CC) 


| Bit |Attr| Reset Value, 


Pt eseription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“CsSsSSSSSCSC‘id 


115:10/RO_|0x00____—[reserved 


aclk_vop_sub_src_sel 

aclk_vop_sub_src clock mux. 
RW 0x0) 1'bO: aclk_vop_root 

1'b1: aclk_vop_div2_src 
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| Bit |Attr|ResetValue| ss Ci@eecription 


clk_dsihost1_sel 
clk_dsihost1 clock mux. 
. 2'b00: clk_gpll_mux 
Cee EN OXS 2'b01: clk_cpll_mux 
2'b10: clk_vOpll_mux 
2'b11: clk_spll_mux 


clk_dsihosti_div 
6:0 rw foxor Divide clk_dsihost1 by (div_con + 1). 


CRU CLKSEL CON116 
Address: Operational Base + offset (0x04D0) 


| Bit |Attr| Reset Value 


write_enable 
4 Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:14/RO_|OxO reserved 


pclk_voO_s_root_sel 
pclk_voO_s_root clock mux. 

13:12;}RW {0x0 2'bOO: clk_matrix_100m_src 
2'b0O1: clk_matrix_50m_src 
2'b10: xin_oscO_func 
pclk_voO_root_sel 
pclk_voO_root clock mux. 

11:10;/RW {0x0 2'bOO: clk_matrix_100m_src 
2'b0O1: clk_matrix_50m_src 
2'b10: xin_oscO_func 


hclk_vo0O_s_root_sel 
hclk_vo0_s_root clock mux. 
2'bOO: clk_matrix_200m_src 
2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b11: xin_oscO_func 
hclk_vo0_root_sel 
hclk_vo0_root clock mux. 
2'bOO: clk_matrix_200m_src 
2'b0O1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b11: xin_oscO_func 
aclk_vo0_root_sel 
aclk_vo0O_root clock mux. 
1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


. aclk_vo0_root_div 
Divide aclk_voO_root by (div_con + 1). 


CRU CLKSEL CON117 
Address: Operational Base + offset (0x04D4) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SL TO WO | 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i clk_aux16mhz_1_div 
Divide clk_aux16mhz_1 by (div_con + 1). 
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| Bit |Attr| Reset Value, 


qa et aux16mhz_0_div 
7:0 rw foxo3 Divide clk_aux16mhz_0O by (div_con + 1). 


CRU CLKSEL CON118 
Address: Operational Base + offset (0x04D8) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved 


15:6 [RO [0x000 reserved 


clk_i2s4_8ch_tx_src_sel 
clk_i2s4_8ch_tx_src clock mux. 
2 pel he 1'bO: clk_gpll_mux 
1'b1: clk_aupll_mux 
. clk_i2s4_ 8ch_tx_src_div 
Divide clk_i2s4_ 8ch_tx_src by (div_con + 1). 


CRU CLKSEL CON1i119 
Address: Operational Base + offset (Ox04DC 


| Bit_|Attr| Reset Value 


clk_i2s4_8ch_tx_frac_div 
. clk_i2s4_8ch_tx_frac fraction division register. 
Set RNG xd eeopace High 16-bit for numerator 
Low 16-bit for denominator 


CRU CLKSEL CON1i20 
Address: Operational Base + offset (0x04E0) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —sSsSSSSC 


15:9 |RO_|0x00 [reserved 


clk_i2s8_8ch_tx_src_sel 

clk_i2s8_8ch_tx_src clock mux. 
Sian tee 1'bO: clk_gpll_mux 

1'b1: clk_aupll_mux 


clk_i2s8_8ch_tx_src_div 
7:3. |Rw joxoo (SIC clk_i2s8 8ch_tx_src b ee +1). 


= otox6— — reserved’ i 


mcelk_i2s4 8ch_tx_sel 

mcelk_i2s4_8ch_tx clock mux. 
. 2'b00: clk_i2s4_8ch_tx_src 
LOMB [0x3 2'b01: clk_i2s4_8ch_tx_frac 

2'b10: i2s4_mclkin 

2'b1i1: xin_oscO_half 


CRU CLKSEL_ CON121 
Address: Operational Base + offset (0x04E4) 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_i2s8_8ch_tx_frac_div 
; clk_i2s8_8ch_tx_frac fraction division register. 
eee Wiens High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL _CON122 
Address: Operational Base + offset (0x04E8) 


| Bit _|Attr| Reset Value, 


PC escription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved CO 


15:9 |RO_|0x00____—[reserved 


clk_spdif2_dp0O_src_sel 
clk_spdif2_dp0O_src clock mux. 

a ee 1'bO: clk_gpll_mux 
1'b1: clk_aupll_mux 
clk_spdif2_dp0O_src_div 

7:3 [Rw | loxor SP clk Feene  — dpO_src by (div_con + 1). 


hee — reserved CU 


mclk_i2s8 8ch_tx_sel 

mcelk_i2s8_ 8ch_tx clock mux. 
: 2'b00: clk_i2s8_8ch_tx_src 
Per i RYE EXO 2'bO1: clk_i2s8_8ch_tx_frac 

2'b10: i2s8_mclkin 

2'b1i1: xin_oscO_half 


CRU CLKSEL CON1i23 
Address: Operational Base + offset (OxO4EC 


| Bit |Attr|/ResetValue| Ci eescription 


clk_spdif2_dp0_frac_div 
: clk_spdif2_dp0O_frac fraction division register. 
3020 RW) |Ox0 3355460 High 16-bit for numerator 
Low 16-bit for denominator 


CRU CLKSEL CON124 
Address: Operational Base + offset (Ox04FO 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) WO, ORQOP 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|0x0O [reserved 


clk_spdif5_dpi1_src_sel 

clk_spdif5_dp1_src clock mux. 
D TSWE ORY 1'bO: clk_gpll_mux 

1'b1: clk_aupll_mux 


. clk_spdif5_dpi_src_div 
Divide clk_spdif5_dp1_src by (div_con + 1). 


mclk_4x_spdif2_dp0_sel 
mclk_4x_spdif2_dp0 clock mux. 

1:0 |RW |0x0 2'bOO: clk_spdif2_dpO_src 
2'bO1: clk_spdif2_dp0_frac 
2'b10: xin_oscO_half 
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CRU CLKSEL CON1i25 
Address: Operational Base + offset (Ox04F4 


| Bit |Attr|/ResetValue| Ci eescription = 


clk_spdif5_dp1_frac_div 
. clk_spdif5_dp1_frac fraction division register. 
31:0" [RW /0x03355460 High 16-bit for numerator 
Low 16-bit for denominator 


CRU CLKSEL CON126 
Address: Operational Base + offset (Ox04F8 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot LO WO; /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:2 |RO [0x0000 reserved 


mclk_4x_spdif5_dp1_sel 
mclk_4x_spdif5_dp1 clock mux. 

1:0 |RW |0Ox0O 2'bOO: clk_spdif5_dp1_src 
2'bO1: clk_spdif5_dp1i_frac 
2'b10: xin_oscO_half 


CRU CLKSEL CON1i28 
Address: Operational Base + offset (0x0500) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31 -16|WO: |0x0000 1'bO: Write access disable 
1'bi: Write access enable 
reserved —C—si‘“CsSs—‘“‘“‘“‘sSC‘*”d 


5 |RO_|oxo [reserved 


hclk_vol1_root_sel 
hclk_vol1_root clock mux. 
F 2'b00: clk_matrix_200m_src 
ae RW OxG 2'b0O1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1i1: xin_oscO_func 


aclk_hdmirx_root_sel 

aclk_hdmirx_root clock mux. 
ze RW OKe 1'bO: clk_gpll_mux 

1'b1: clk_cpll_mux 


. aclk_hdmirx_root_div 
Divide aclk_hdmirx_root by (div_con + 1). 


aclk_hdcp1_root_sel 
aclk_hdcp1_root clock mux. 
6:5. |RW JOx2 2'b00: clk_gpll_mux 
2'bO1: clk_cpll_mux 
2'b10: clk_hdmitrx_refsrc 
. aclk_hdcp1_root_div 


CRU _CLKSEL _CON129 
Address: Operational Base + offset (0x0504) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 99 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
F Write enable for lower 16 bits, each bit is individual. 

SE To WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 

15:12/RO [Oxo —sireserved) ee —s—“‘s‘“‘“‘“‘“‘“‘(‘(;!C;C;C*‘*dz 
clk_i2s7_8ch_rx_src_sel 
clk_i2s7_8ch_rx_src clock mux. 

Ba RWS EKG 1'bO: clk_gpll_mux 
1'b1: clk_aupll_mux 


: clk_i2s7_8ch_rx_src_div 
Divide clk_i2s7_8ch_rx_src by (div_con + 1). 


pclk_vol_s_root_sel 
pclk_vol_s_root clock mux. 

5:4 RW |0x0 2'bOO: clk_matrix_100m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 
pclk_vo1_root_sel 
pclk_vol1_root clock mux. 

3:2 RW |0x0 2'bOO: clk_matrix_150m_src 
2'bO1: clk_matrix_100m_src 
2'b10: xin_oscO_func 
hclk_vol_s_root_sel 
hclk_vol1_s_root clock mux. 
2'bOO: clk_matrix_200m_src 

aa 2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b11: xin_oscO_func 


CRU CLKSEL CONi30 
Address: Operational Base + offset (0x0508) 


| Bit_|Attr| Reset Value 


clk_i2s7_8ch_rx_frac_div 
. clk_i2s7_8ch_rx_frac fraction division register. 
Se heO: BW Ok02 a2 2408 High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL CON131 
Address: Operational Base + offset (Ox050C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)W@ /Ox0080 1'bO: Write access disable 
1'b1: Write access enable 


15:2 [RO |[0x0000 


mclk_i2s7_8ch_rx_sel 
mceclk_i2s7_8ch_rx clock mux. 
. 2'bO0: clk_i2s7_8ch_rx_src 
EO | BMS 2'bO1: clk_i2s7_8ch_rx_frac 
2'b10: i2s7_mclkin 
2'b11: xin_oscO_half 


CRU CLKSEL CON1i133 
Address: Operational Base + offset (0x0514) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ST; 16 WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 |RO_|0x000 


clk_hdmitxO_earc_sel 
clk_hdmitxO_earc clock mux. 
RW | Oxe 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
. clk_hdmitxO_earc_div 
Divide clk_hdmitxO_earc by (div_con + 1). 


jo JRO _|oxo_____—reserved 


CRU CLKSEL CONi36 
Address: Operational Base + offset (0x0520) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved =i “<a$as@s)tl li RC 


15:7. [RO [0x000 reserved 


clk_hdmitx1i_earc_sel 
clk_hdmitx1_earc clock mux. 
po hei 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
; clk_hdmitx1i_earc_div 
Divide clk_hdmitx1_earc by (div_con + 1). 


lO IRO_|oxo_sreserved = 7A 


CRU CLKSEL CON1i38 
Address: Operational Base + offset (0x0528) 


| Bit |Attr| Reset Value, 


Pe eseription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16) WO: |0x0000 1'bO: Write access disable 
1'bi: Write access enable 
[15:9 [RO [0x00 reserved —“(—i‘“‘“‘“‘“‘éNC*d 
clk_hdmirx_aud_src_sel 
clk_hdmirx_aud_src clock mux. 
cute 1'bO: clk_gpll_mux 
1'b1: clk_aupll_mux 
. clk_hdmirx_aud_src_div 
Divide clk_hdmirx_aud_src by (div_con + 1). 


CRU CLKSEL CON1i139 
Address: Operational Base + offset (0x052C) 


| Bit |Attr| Reset Value 


clk_hdmirx_aud_frac_div 
; clk_hdmirx_aud_frac fraction division register. 
Sarl RY Oke neny High 16-bit for numerator 
Low 16-bit for denominator 


CRU_CLKSEL_CON140 
Address: Operational Base + offset (0x0530) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
F Write enable for lower 16 bits, each bit is individual. 

ST Te WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 

15:11/RO |0x0O.——sifreserved ee —(isi‘“‘s‘s‘“‘“‘“‘“‘(‘(‘(‘;S:S:C:C*™r 
clk_i2s5_8ch_tx_src_sel 
clk_i2s5_8ch_tx_src clock mux. 

ROS RWS OG 1'bO: clk_gpll_ mux 
1'b1: clk_aupll_mux 


. clk_i2s5_8ch_tx_src_div 
Divide clk_i2s5_8ch_tx_src by (div_con + 1). 


clk_edp1_200m_sel 
clk_edp1_200m clock mux. 
2'bOO: clk_matrix_200m_src 

ae ¢ | RE OXO 2'b01: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b11: xin_oscO_func 
clk_edpO_200m_sel 
clk_edp0O_200m clock mux. 
2'bOO: clk_matrix_200m_src 

a a bo 2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b11: xin_oscO_func 


clk_hdmirx_aud_sel 

clk_hdmirx_aud clock mux. 
R100 1'bO: clk_hdmirx_aud_src 

1'b1: clk_hdmirx._aud_frac 


CRU CLKSEL CON141 
Address: Operational Base + offset (0x0534) 


| Bit _|Attr| Reset Value 


clk_i2s5_8ch_tx_frac_div 
; clk_i2s5_8ch_tx_frac fraction division register. 
ene: BW Ok02 a2 2408 High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL CON142 
Address: Operational Base + offset (0x0538) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)W@ /Ox0080 1'bO: Write access disable 
1'b1: Write access enable 


15:2 [RO |[0x0000 


mclk_i2s5_8ch_tx_sel 
mceclk_i2s5_8ch_tx clock mux. 
. 2'b00: clk_i2s5_8ch_tx_src 
EO | BMS 2'b01: clk_i2s5_8ch_tx_frac 
2'b10: i2s5_mclkin 
2'b1i1: xin_oscO_half 


CRU CLKSEL CON144 
Address: Operational Base + offset (0x0540) 
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| Bit |Attr|ResetValue| —Ci@eecription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
St LO WO, Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO_|Ox0O [reserved 


clk_i2s6_8ch_tx_src_sel 
clk_i2s6_8ch_tx_src clock mux. 
RW |Oxe 1'bO: clk_gpll_mux 
1'b1: clk_aupll_mux 
. clk_i2s6_8ch_tx_src_div 
Divide clk_i2s6_8ch_tx_src by (div_con + 1). 


2:0 |RO 0x0 _—|reserved 


CRU _CLKSEL CON145 
Address: Operational Base + offset (0x0544) 


| Bit |Attr| Reset Value 


clk_i2s6_8ch_tx_frac_div 
. clk_i2s6_8ch_tx_frac fraction division register. 
Seo RNY DxOeeae tee High 16-bit for numerator 
Low 16-bit for denominator 


CRU_CLKSEL _CON146 
Address: Operational Base + offset (0x0548) 


| Bit |Attr|/ResetValue| Céeescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 

31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 

[15:8 [RO [0x00 ——sireserved — — —“(—i‘“‘“‘“‘“‘(‘CS;CC*d 
clk_i2s6_8ch_rx_src_sel 
clk_i2s6_8ch_rx_src clock mux. 

Te RN" | Ex0 1'bO: clk_gpll_mux 
1'b1: clk_aupll_mux 


; clk_i2s6. 8ch_rx_src_div 
Divide clk_i2s6_8ch_rx_src by (div_con + 1). 


mclk_i2s6_8ch_tx_sel 
mclk_i2s6_8ch_tx clock mux. 
. 2'b00: clk_i2s6_8ch_tx_src 
OR OS 2'bO1: clk_i2s6_8ch_tx_frac 
2'b10: i2s6_mclkin 
2'b1i1: xin_oscO_half 


CRU _CLKSEL_CON147 
Address: Operational Base + offset (0x054C) 


| Bit |Attr| Reset Value, 


Po eseription 
clk_i2s6_8ch_rx_frac_div 
: clk_i2s6_8ch_rx_frac fraction division register. 
B10: RW" 10x03355460 High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL _CON148 
Address: Operational Base + offset (0x0550) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP Te WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:10/RO_|Ox0O_ [reserved 


clk_spdif3_src_sel 

clk_spdif3_src clock mux. 
RW |Oxe 1'bO: clk_gpll_mux 

1'b1: clk_aupll_mux 


. clk_spdif3_src_div 
Divide clk_spdif3_src by (div_con + 1). 


i2s6_8ch_mclkout_sel 
i2s6_8ch_mclkout clock mux. 
3:2. |RW {0x2 2'bOO: mclk_i2s6_8ch_tx 
2'b01: mclk_i2s6_8ch_rx 
2'b10: xin_oscO_ half 
mclk_i2s6_8ch_rx_sel 
mclk_i2s6_8ch_rx clock mux. 
2'bOO: clk_i2s6_8ch_rx_src 
BO «| RYE Oxo 2'bO1: clk_i2s6_8ch_rx_frac 
2'b10: i2s6_mclkin 
2'b1i1: xin_oscO_half 


CRU CLKSEL CON149 
Address: Operational Base + offset (0x0554) 


| Bit |Attr| Reset Value 


clk_spdif3_frac_div 
; clk_spdif3_frac fraction division register. 
S220 RW OXRSS2 5200 High 16-bit for numerator 
Low 16-bit for denominator 


CRU CLKSEL_CONi50 
Address: Operational Base + offset (0x0558) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—‘“sCs*‘“‘“‘“‘SNC*d 


15:8 |RO_ |0x00 [reserved 


clk_spdif4_src_sel 

clk_spdif4_src clock mux. 
7 _|RE Xe 1'bO: clk_gpll_mux 

1'b1: clk_aupll_mux 


: clk_spdif4_src_div 
Divide clk_spdif4_src by (div_con + 1). 


mclk_spdif3_sel 
mclk_spdif3 clock mux. 
1:0 |RW |0x0 2'bOO0: clk_spdif3_src 
2'bO1: clk_spdif3_frac 
2'b10: xin_oscO_half 


CRU CLKSEL CON1i51 
Address: Operational Base + offset (0x055C) 
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| Bit |Attr|ResetValue| Ci eescription 


clk_spdif4_frac_div 
. clk_spdif4_frac fraction division register. 
32201) RW: 0x0 2202000 High 16-bit for numerator 
Low 16-bit for denominator 


CRU _CLKSEL CON152 
Address: Operational Base + offset (0x0560) 


| Bit |Attr| Reset Value, 


pC escription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31-16 WO" 10x0000 1'bO: Write access disable 
1'b1i: Write access enable 
mclk_spdifrxi_sel 
mclk_spdifrx1i clock mux. 
15:141RW |Oxi 2'b00: clk_gpll_mux 
2'bO1: clk_cpll_mux 
2'b10: clk_aupll_mux 


: mclk_spdifrxi_div 
Divide mclk_spdifrxi by (div_con + 1). 


mclk_spdifrx0O_sel 
mclk_spdifrxO clock mux. 
8:7 |RW |Ox1 2'bO0: clk_gpll_mux 
2'bO1: clk_cpll_mux 
2'b10: clk_aupll_ mux 


; mclk_spdifrx0O_div 
Divide mclk_spdifrxO by (div_con + 1). 


mclk_spdif4_sel 
mclk_spdif4 clock mux. 
1:0 |RW |0x0 2'bOO: clk_spdif4_sre 
2'bO1: clk_spdif4_frac 
2'b10: xin_.oscO_ half 


CRU CLKSEL CON1i153 
Address: Operational Base + offset (0x0564) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
“ Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0xQQ00 1'bO: Write access disable 
1'b1: Write access enable 


15:13/RO_|Ofo ,* [reserved 


clk_i2s9_8ch_rx_src_sel 

clk_i2s9_8ch_rx_src clock mux. 
> a a 1'bO: clk_gpll_ mux 

1'b1: clk_aupll_mux 


. clk_i2s9_8ch_rx_src_div 
Divide clk_i2s9_8ch_rx_src by (div_con + 1). 


mclk_spdifrx2_sel 
mclk_spdifrx2 clock mux. 
6:5 |RW |Ox1 2'bO0: clk_gpll_mux 
2'bO1: clk_cpll_mux 
2'b10: clk_aupll_mux 
. mclk_spdifrx2_div 


CRU_CLKSEL_CON154 
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Address: Operational Base + offset (0x0568 


| Bit_|Attr| Reset Value 


clk_i2s9_8ch_rx_frac_div 
: clk_i2s9_8ch_rx_frac fraction division register. 
erin Ye DAG esen High 16-bit for numerator 
Low 16-bit for denominator 


CRU CLKSEL CON1i55 
Address: Operational Base + offset (0x056C) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved Cid 


15:9 |RO |0x00___—[reserved 


clk_i2s10_8ch_rx_src_sel 

clk_i2s10_8ch_rx_src clock mux. 
RE | OX0 1'bO: clk_gpll_mux 

1'b1: clk_aupll_mux 


clk_i2s10_8ch_rx_src_div 
7:3 [Rw | oxte Divide clk_i2s10_8ch_rx_src i a A 2 ee (div_con + 1). 


hee — reserved CUA TTO™~C~SY 


mcelk_i2s9_8ch_rx_sel 
mcelk_i2s9_8ch_rx clock mux. 
: 2'b00: clk_i2s9_8ch_rx_src 
a 2'bO1: clk_i2s9_8ch_rx frac 
2'b10: i2s9_mclkin 
2'b11: xin_oscO_half 


CRU CLKSEL CON156 
Address: Operational Base + offset (0x0570 


| Bit_|Attr| Reset Value 


clk_i2s10_8ch_rx_frac_div 
7 clk_i2s10_8ch_rx_frac fraction division register. 
Sine ene re one High 16-bit for numerator 
Low 16-bit for denominator 


CRU CLKSEL CON157 
Address: Operational Base + offset (0x0574) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)W@ |OxoUv0 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O_ [reserved 


clk_hdmitrx_refsrc_sel 
clk_hdmitrx_refsre clock mux. 
y- GEN et 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 
6:2 fw foro clk_hdmitrx_refsrc_div 
6:2 |RW |0x02 NP5 division register. 
Divide clk_hdmitrx_refsrc by ((2 * div_con + 3) / 2). 
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| Bit |Attr|ResetValue| Ci@eescription 


mclk_i2si0_8ch_rx_sel 
melk_i2s10_8ch_rx clock mux. 
: 2'bO00: clk_i2s10_8ch_rx_src 
BO ERNE OX 2'b01: clk_i2s10_8ch_rx_frac 
2'b10: i2s10_mclkin 
2'b1i1: xin_oscO_half 


CRU _CLKSEL_CON158 
Address: Operational Base + offset (0x0578 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
of TOO, 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


5 |RO_ |0x0____—reserved 


clk_gpu_src_sel 
bot opus 
clk_testout_gpu_sel 
ae 
1'b1: clk_gpu_pvtpll 


: clk_testout_gpu_div 
Divide clk_testout_gpu by (div_con + 1). 


clk_gpu_src_t_sel 
clk_gpu_src_t clock mux. 
3'bO00: clk_gpll_mux 
7:5 RW |0x4 3'b001: clk_cpll_mux 
3'b010: clk_aupll_mux 
3'b011: clk_npll_mux 
3'b100: clk_spll_mux 


: clk_gpu_src_t_div 
Divide clk_gpu_src_t by (div_con + 1). 


CRU CLKSEL CONi59 
Address: Operational Base + offset (0x057C) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16) WO) ORQ00J 1'bO: Write access disable 

1'b1: Write access enable 


taafRw fowoo oksOcgpe Baa 


aclk_m0O_gpu_biu_div 
14: 14:19] Rw | loxoo fC aclk_mO_gpu_biu by (div_con + 1). 


aclk_s_gpu_biu_div 
Rw |oxo0 Divide aclk_s_gpu_biu by (div_con + 1). 


clk_gpu_stacks_div 
aa Divide clk_gpu_stacks by (div_con + 1). 


CRU CLKSEL CONi60 
Address: Operational Base + offset (0x0580) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
oP TOO, 0x0000 1'bO: Write access disable 

1'b1: Write access enable 


tasijew JowooYoekgrs-gre Bide 


joxoo —*fclk m3_gpu_biu_div 
ie 14:19] pw | x00 Divide aclk_m3_gpu_biu by (div_con + 1). 


. aclk_m2_gpu_biu_div 

Divide aclk_m2_gpu_biu by (div_con + 1). 
. aclk_m1_gpu_biu_div 

Divide aclk_m1_gpu_biu by (div_con + 1). 


CRU CLKSEL CON161 
Address: Operational Base + offset (0x0584) 


| Bit |Attr| Reset Value 


write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31-16) WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
[15:3 [RO [0x0000 


clk_gpu_pvtpll_sel 
clk_gpu_pvtpll clock mux. 
Bee 1'bO: clk_gpu_src_t 
1'b1: xin_oscO_func 
pclk_gpu_root_sel 
pclk_gpu_root clock mux. 
1:0 RW |0x0 2'bOO: clk_matrix_100m_src 
2'b0O1: clk_matrix_50m_src 
2'b10: xin_oscO_func 


CRU CLKSEL CON1i163 
Address: Operational Base + offset (Ox058C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


15:9 |RO_|0x0O reserved 


pclk_av1_root_sel 

pclk_avi_root clock mux. 

2'bOO: clk_matrix_200m_src 
8:7 IRIE SMO 2'b01: clk_matrix_100m_src 

2'b10: clk_matrix_50m_src 

2'b11: xin_oscO_func 

aclk_avi_root_sel 

aclk_avi_root clock mux. 
6:5 |RW {0x0 2'bOO0: clk_gpll_mux 

2'b0O1: clk_cpll_mux 

2'b10: clk_aupll_ mux 


. aclk_avi1_root_div 
Divide aclk_avi_root by (div_con + 1). 


CRU CLKSEL CONi65 
Address: Operational Base + offset (0x0594) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
F Write enable for lower 16 bits, each bit is individual. 
SE To WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:13[RO_|OxO_—sdreserved ee —i‘“‘“‘“‘“‘“‘“‘“‘“‘(‘(C*d 
clk_ddr_timer_root_sel 
clk_ddr_timer_root clock mux. 
1'bO: xin_oscO_func 
1'b1: clk_matrix_100m_src 
aclk_center_s400_root_sel 
aclk_center_s400_root clock mux. 
2'bOO: clk_matrix_400m_src 
2'b0O1: clk_matrix_200m_src 
2'b10: clk_matrix_100m_src 
2'bil1: xin_oscO_func 
aclk_center_s200_root_sel 
aclk_center_s200_root clock mux. 
2'bOO: clk_matrix_200m_src 
2'b0O1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'bil1: xin_oscO_func 
pclk_center_root_sel 
pclk_center_root clock mux. 
2'bOO: clk_matrix_200m_src 
2'b0O1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1i1: xin_oscO_ func 
hclk_center_root_sel 
hclk_center_root clock mux. 
2'bOO: clk_matrix_400m_src 
2'bO1: clk_matrix_200m_src 
2'b10: clk_matrix_100m_src 
2'bil: xin_oscO_func 
aclk_center_low_root_sel 
aclk_center_low_root clock mux. 
2'bOO: clk_matrix_500m_src 
2'b0O1: clk_matrix_250m_src 
2'b10: clk_matrix_100m_src 
2'b1i1: xin_oscO_func 
aclk_center_root_sel 
aclk_center_root clock mux. 
2'bOO: clk_matrix_700m_src 
2'b0O1: clk_matrix_400m_src 
2'b10: clk_matrix_200m_src 
2'b1i1: xin_oscO_func 


CRU CLKSEL CON166 
Address: Operational Base + offset (0x0598) 
| Bit [Attr|ResetValue| ss ——“‘;‘“C;C™C~CiS ecription — Cd 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'bi: Write access enable 


15:6 |RO_|0x000 reserved 


31:16}WO |0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_ddr_cm0O_rtc_sel 

clk_ddr_cm0O_rtc clock mux. 
? RNs 1'bO: xin_oscO_func 

1'b1: clk_deepslow 


; clk_ddr_cm0O_rtc_div 
Divide clk_ddr_cm0O_rtc by (div_con + 1). 


CRU CLKSEL CON1i70 
Address: Operational Base + offset (Ox05A8 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_ |0x00__—|reserved 


hclk_volusb_top_root_sel 
hclk_volusb_top_root clock mux. 
. 2'b00: clk_matrix_200m_src 
TO 1 RNS 0X0 2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1i1: xin_oscO_func 
aclk_volusb_top_root_sel 
aclk_volusb_top_root clock mux. 
ay Yee 1'bO: clk_gpll_mux 
1'b1: clk_cpll_mux 


. aclk_volusb_top_root_div 
Divide aclk_volusb_top_root by (div_con + 1). 


CRU CLKSEL CON172 
Address: Operational Base + offset (OxO05BO 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SE TO WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:10|RO_|0x00___—|reserved 


cclk_src_sdio_sel 
cclk_src_sdio clock mux. 
RW |0x0 2'bOO0: clk_gpll_mux 
2'bO1: clk_cpll_mux 
2'b10: xin_oscO_func 


cclk_src_sdio_div 
7:2 |RW |0x03 DT50 division register. 
Divide cclk_src_sdio by (div_con + 1). 


hclk_sdio_root_sel 
hclk_sdio_root clock mux. 
: 2'bO0: clk_matrix_200m_src 
Op. SRS 0X0 2'bO1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1i1: xin_oscO_func 


CRU CLKSEL CON174 
Address: Operational Base + offset (0x05B8) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
BEBO WO OXDONC 1'bO: Write access disable 
1'b1: Write access enable 
clk_rga3_1_core_sel 
clk_rga3_1_core clock mux. 
: 2'bO0: clk_gpll_mux 
at aks 2'b01: clk_cpll_mux 
2'b10: clk_aupll_mux 
2'b11: clk_spll_mux 


. clk_rga3_1_core_div 
Divide clk_rga3_1_core by (div_con + 1). 


hclk_rga3_root_sel 

hclk_rga3_root clock mux. 

2'bOO: clk_matrix_200m_src 
Bee RW 1Oxe 2'bO1: clk_matrix_100m_src 

2'b10: clk_matrix_50m_src 

2'b11: xin_oscO_func 

aclk_rga3_root_sel 

aclk_rga3_root clock mux. 
6:5 |RW |Ox1 2'b00: clk_gpll_mux 

2'bO1: clk_cpll_mux 

2'b10: clk_aupll_ mux 


. aclk_rga3_root_div 
Divide aclk_rga3_root by (div_con + 1). 


CRU_CLKSEL _CON176 
Address: Operational Base + offset (0x05C0) 


| Bit |Attr| Reset Value, 


Po escription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
at POO: |Ox000e 1'bO: Write access disable 
1'b1: Write access enable 
tn ew oso Rape pe wea 
clk_ref_pipe_phy1_pll_src_div 
a 11:6 | Divide clk_ref_pipe_phy1_pll_src by (div_con + 1). 
. clk_ref_pipe_phyO_pll_src_div 
Divide clk_ref_pipe_phyO_pll_src by (div_con + 1). 


CRU CLKSEL CON177 
Address: Operational Base + offset (0x05C4) 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31M WU |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—i—‘“—sSs*s—“‘“‘“‘is*@Y 


15:9 |RO_|0x00__—[reserved 


clk_ref_pipe_phy2_sel 
clk_ref_pipe_phy2 clock mux. 
Boxe 1'bO: clk_ref_pipe_phy2_osc_src 
1'b1: clk_ref_pipe_phy2_pll_src 
clk_ref_pipe_phy1_sel 
clk_ref_pipe_phy1 clock mux. 
d BYE Oxe 1'bO: clk_ref_pipe_phy1_osc_src 
1'b1: clk_ref_pipe_phy1_pll_src 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_ref_pipe_phy0O_sel 

clk_ref_pipe_phyO clock mux. 
RYE |OX2 1'bO: clk_ref_pipe_phyO_osc_src 

1'b1: clk_ref_pipe_phyO_pll_src 


: clk_ref_pipe_phy2_pll_src_div 
5:0 rw joxoo Kt clk_ref_pipe_phy2_pll_src by (div_con + 1). 


CRU GATE CONOO 
Address: Operational Base + offset (0x0800 


| Bit |Attr[ResetValue| ———C(@eescription = 
write_enable 
Write enable for lower 16 bits, each bit is individual. 

otto we: /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
clk_matrix_1200m_src_en 

15 RW /|0x0 clk_matrix_1200m_src clock gating control. 
When high, disable clock 
clk_matrix_1000m_src_en 

14 RW |0x0 clk_matrix_1000m_src clock gating control. 
When high, disable clock 
clk_matrix_800m_src_en 

13 RW {0x0 clk_matrix_800m_src clock gating control. 
When high, disable clock 
clk_matrix_700m_src_en 

12 RW |0x0 clk_matrix_700m_src clock gating control. 
When high, disable clock 
clk_matrix_650m_src_en 

11 RW /|0x0 clk_matrix_650m_src clock gating control. 
When high, disable clock 
clk_matrix_600m_src_en 

10 RW {0x0 clk_matrix_600m_src clock gating control. 
When high, disable clock 


clk_matrix_500m_src_en 
RW |0x0 clk_matrix_500m_src clock gating control. 
When high, disable clock 
clk_matrix_450m_src_en 
RW |0x0 clk_matrix_450m_src clock gating control. 
When high, disable clock 
clk_matrix_400m_src_en 
7 RW /|0x0 clk_matrix_400m_src clock gating control. 
When high, disable clock 
clk_matrix_350m_src_en 
RW |0x0 clk_matrix_350m_src clock gating control. 
When high, disable clock 
clk_matrix_300m_src_en 
5 RW {0x0 clk_matrix_300m_src clock gating control. 
When high, disable clock 
clk_matrix_250m_src_en 
4 RW |0x0 clk_matrix_250m_src clock gating control. 
When high, disable clock 
clk_matrix_200m_src_en 
3 RW {0x0 clk_matrix_200m_src clock gating control. 
When high, disable clock 
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| Bit |Attr[ResetValue| ——— ——C—‘“‘C;C‘éi scription 
clk_matrix_150m_src_en 
RW /|0x0 clk_matrix_150m_src clock gating control. 


When high, disable clock 


clk_matrix_100m_src_en 

RW /|0x0O clk_matrix_100m_src clock gating control. 
When high, disable clock 
clk_matrix_50m_src_en 

RW |0x0 clk_matrix_50m_src clock gating control. 
When high, disable clock 


CRU GATE CONOi 
Address: Operational Base + offset (0x0804) 


| Bit [Attr/ResetValue| Ci escription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
Bteto WO: Ox0008 1'bO: Write access disable 
1'b1: Write access enable 
aclk_top_m500_biu_en 
RW /|0x0 aclk_top_m500_biu clock gating control. 
When high, disable clock 
aclk_top_s400_root_en 
14 RW {0x0 aclk_top_s400_root clock gating control. 
When high, disable clock 
aclk_top_s200_root_en 
13 RW {0x0 aclk_top_s200_root clock gating control. 
When high, disable clock 
aclk_top_m400_root_en 
12 RW |0x0 aclk_top_m400_root clock gating control. 
When high, disable clock 
aclk_top_m500_root_en 
11 RW /|0x0 aclk_top_m500_root clock gating control. 
When high, disable clock 
aclk_top_m300_root_en 
10 RW {0x0 aclk_top_m300_root clock gating control. 
When high, disable clock 
reserved 


9 |RO oxo [reserved 


pclk_csiphy1_en 
RW {0x0 pclk_csiphy1 clock gating control. 
When high, disable clock 


7 |RO_|0x0_ [reserved 


aa pclk_csiphyO_en 
RW {0x0 pclk_csiphyO clock gating control. 
When high, disable clock 
[5 {RO [0x0 reserved 
pclk_top_biu_en 


RW {0x0 pclk_top_biu clock gating control. 
When high, disable clock 


aclk_top_biu_en 
RW /0x0 aclk_top_biu clock gating control. 
When high, disable clock 
aclk_low_top_root_en 
2 RW |0x0 aclk_low_top_root clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po escription 
pclk_top_root_en 

1 RW {0x0 pclk_top_root clock gating control. 
When high, disable clock 


aclk_top_root_en 
RW /|0x0O aclk_top_root clock gating control. 
When high, disable clock 


CRU GATE CONO2 
Address: Operational Base + offset (0x0808 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
otto WS: 020000 1'bO: Write access disable 
1'b1: Write access enable 
clk_usbdp_combo_phy1i_immortal_en 
15 RW {0x0 clk_usbdp_combo_phy1_immortal clock gating control. 
When high, disable clock 
reserved 


14:9 |RO_|0x00____—[reserved 


clk_usbdp_combo_phy0_immortal_en 
RW /|0x0 clk_usbdp_combo_phy0_immortal clock gating control. 
When high, disable clock 


7 |RO_|0x0_sreserved 


pw fon clk_testout_grpO_en 

RW |Ox1 clk_testout_grpO clock gating control. 

When high, disable clock 

5 [RO [Oxo sireserved 
clk_testout_top_en 


RW |0x1 clk_testout_top clock gating control. 
When high, disable clock 


4 
aclk_top_m300_biu_en 

3 RW {0x0 aclk_top_m300_biu clock gating control. 
When high, disable clock 
aclk_top_s400_biu_en 

2 RW /|0x0 aclk_top_s400_biu clock gating control. 
When high, disable clock 
aclk_top_s200_biu_en 

1 RW /|0x0 aclk_top_s200_biu clock gating control. 
When high, disable clock 
aclk_top_m400_biu_en 

RW |0x0 aclk_top_m400_biu clock gating control. 

When high, disable clock 


CRU GATE CONO3 
Address: Operational Base + offset (Ox080C) 


| Bit |Attr| Reset Value 


write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31°16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pclk_mipi_dcphyO_grf_en 

15 RW {0x0 pclk_mipi_dcphyO_grf clock gating control. 
When high, disable clock 
pclk_mipi_dcphyO_en 

14 RW {0x0 pclk_mipi_dcphy0O clock gating control. 
When high, disable clock 
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| Bit |Attr|ResetValue| Ci@eescription 
13:0 |RO_|0x0000 


CRU GATE CON0O4 
Address: Operational Base + offset (0x0810 


| Bit _|Attr| Reset Value 


write_enable 
fl Write enable for lower 16 bits, each bit is individual. 
31216) WO'.|0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12|RO_ [0x0 reserved 
pclk_apb2asb_slv_ioc_right_en 
RW |0x0 pclk_apb2asb_slv_ioc_right clock gating control. 


When high, disable clock 


pclk_apb2asb_slv_ioc_top_en 
RW |0x0 pclk_apb2asb_slv_ioc_top clock gating control. 
When high, disable clock 
pclk_apb2asb_slv_emmcio_en 
RW {0x0 pclk_apb2asb_slv_emmcio clock gating control. 
When high, disable clock 
pclk_apb2asb_slv_vccio6_en 
RW {0x0 pclk_apb2asb_slv_vccio6 clock gating control. 
When high, disable clock 
pclk_apb2asb_slv_vccio3_5_en 
7 RW {0x0 pclk_apb2asb_slv_vccio3_5 clock gating control. 
When high, disable clock 
pclk_apb2asb_slv_csiphy_en 
RW |0x0O pclk_apb2asb_slv_csiphy clock gating control. 
When high, disable clock 
pclk_apb2asb_slv_cdphy_en 
5 RW {0x0 pclk_apb2asb_slv_cdphy clock gating control. 
When high, disable clock 
pclk_mipi_dcphy1i_grf_en 
4 RW {0x0 pclk_mipi_dcphy1_grf clock gating control. 
When high, disable clock 
pclk_mipi_dcphy1_en 
3 RW {0x0 pclk_mipi_dcphy1 clock gating control. 
When high, disable clock 
reserved 


2:0 |RO 0x0 __—i[reserved 


CRU _ GATE CONO5 
Address: Operational Base + offset (0x0814) 


| Bit_|Attr| Reset Value, 


PT escription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31: IWO /0x0000 1'bO: Write access disable 
1'b1i: Write access enable 
hclk_channel_secure2center_en 
15 RW |0x0 hclk_channel_secure2center clock gating control. 
When high, disable clock 


hclk_channel_secure2volusb_en 
RW |0x0 hclk_channel_secure2voiusb clock gating control. 
When high, disable clock 


clk_mipi_cameraout_m4_en 
RW /|0x0 clk_mipi_camaraout_m4 clock gating control. 
When high, disable clock 
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| Bit [Attr|ResetValue| —C(@Deescription 
clk_mipi_cameraout_m3_en 
RW /|0x0 clk_mipi_camaraout_m3 clock gating control. 
When high, disable clock 


clk_mipi_cameraout_m2_en 
RW /|0x0O clk_mipi_camaraout_m2 clock gating control. 
When high, disable clock 
clk_mipi_cameraout_mi_en 
10 RW {0x0 clk_mipi_camaraout_m1 clock gating control. 
When high, disable clock 


clk_mipi_cameraout_m0O_en 
RW |0x0 clk_mipi_camaraout_m0O clock gating control. 
When high, disable clock 


aclk_channel_secure2center_en 
RW |0x0 aclk_channel_secure2center clock gating control. 
When high, disable clock 
aclk_channel_secure2volusb_en 
7 RW /|0x0 aclk_channel_secure2voiusb clock gating control. 
When high, disable clock 


clk_cifout_out_en 
RW /|0x0 clk_cifout_out clock gating control. 
When high, disable clock 


refclko25m_eth1_out_en 
5 RW {0x0 refclko25m_eth1_out clock gating control. 
When high, disable clock 
refclko25m_ethO_out_en 
4 RW {0x0 refclko25m_ethO_out clock gating control. 
When high, disable clock 
mclk_gmacO_out_en 
3 RW {0x0 mclk_gmacO_out clock gating control. 
When high, disable clock 
reserve 


2:1 |RO |0x0___—|reserved 


pclk_cru_en 
RW |0x0 pclk_cru clock gating control. 
When high, disable clock 


CRU GATE CONO6 
Address: Operational Base + offset (0x0818 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO,|0x0009 1'bO: Write access disable 
1'b1: Write access enable 
reserved ——‘“sSSSSCSC‘(SSd 


[15:2 [RO |0x0000 reserved 


pclk_channel_secure2center_en 
RW {0x0 pclk_channel_secure2center clock gating control. 
When high, disable clock 


pclk_channel_secure2volusb_en 
RW /|0x0 pclk_channel_secure2voliusb clock gating control. 
When high, disable clock 


CRU _ GATE CONO7 
Address: Operational Base + offset (0x081C) 
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| Bit |Attr[ResetValue| ss ——C—i—“‘;C*C*C‘~Ci Scriptom 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
eB EehO WO /OXD0N0 1'bO: Write access disable 
1'b1: Write access enable 
5 frw foo clk_i2s2_2ch_frac_en 
15 RW {0x0 clk_i2s2_2ch_frac clock gating control. 
When high, disable clock 
14 RW |0x0 clk_i2s2_2ch_src clock gating control. 
When high, disable clock 
ao) ole hclk_i2s3_2ch_en 
13 RW |0x0 hcelk_i2s3_2ch clock gating control. 
When high, disable clock 


helk_i2s2_2ch_en 
RW {0x0 helk_i2s2_2ch clock gating control. 
When high, disable clock 


pclk_acdcdig_en 

RW |0x0O pclk_acdcdig clock gating control. 
When high, disable clock 
mclk_i2sO_8ch_rx_en 

10 RW {0x0 mclk_i2sO_8ch_rx clock gating control. 

When high, disable clock 
clk_i2sO_8ch_frac_rx_en 

RW |0x0 clk_i2sO_8ch_rx_frac clock gating control. 
When high, disable clock 
clk_i2sO_8ch_rx_en 

RW /|0x0 clk_i2sO_8ch_rx_src clock gating control. 
When high, disable clock 


mceclk_i2sO_8ch_tx_en 
RW /|0x0 mclk_i2sO_8ch_tx clock gating control. 
When high, disable clock 


clk_i2sO_8ch_frac_tx_en 
RW {0x0 clk_i2sO_8ch_tx_frac clock gating control. 
When high, disable clock 
clk_i2sO_8ch_tx_en 
5 RW {0x0 clk_i2sO_8ch_tx_src clock gating control. 
When high, disable clock 


hclk_i2sO_8ch_en 
RW {0x0 helk_i2sO_8ch clock gating control. 
When high, disable clock 


pclk_audio_biu_en 
RW |0x0 pclk_audio_biu clock gating control. 
When high, disable clock 
hclk_audio_biu_en 
2 RW |0x0 hclk_audio_biu clock gating control. 
When high, disable clock 
pclk_audio_root_en 
1 RW |0x0 pclk_audio_root clock gating control. 
When high, disable clock 
hclk_audio_root_en 
RW /|0x0 hclk_audio_root clock gating control. 
When high, disable clock 


CRU _ GATE CONO8 
Address: Operational Base + offset (0x0820) 
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| Bit |Attr[ResetValue|  ——— ——Cts—“C*—C‘~Ci scription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
BEBO WO OXDONC 1'bO: Write access disable 
1'b1: Write access enable 
15 RW {0x0 clk_spdifO_src clock gating control. 
When high, disable clock 
14 RW |0x0 hclk_spdifO clock gating control. 
When high, disable clock 


13:5 |RO |0x000 reserved 


clk_dac_acdcdig_en 


4 RW /|0x0 clk_dac_acdcdig clock gating control. 
When high, disable clock 


mclk_i2s3_2ch_en 

3 RW |0x0 mclk_i2s3_2ch clock gating control. 
When high, disable clock 
clk_i2s3_2ch_frac_en 

2 RW |0x0 clk_i2s3_2ch_frac clock gating control. 
When high, disable clock 

1 


clk_i2s3_2ch_en 
RW /|0x0 clk_i2s3_2ch_src clock gating control. 
When high, disable clock 


meclk_i2s2_2ch_en 
RW {0x0 mclk_i2s2_2ch clock gating control. 
When high, disable clock 


CRU GATE CONO9 

Address: Operational Base + offset (0x0824) 

| Bit |Attr[Reset Value] C(eescription = 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 
mclk_pdmi_en 
mclk_pdm1 clock gating control. 
When high, disable clock 
hclk_pdmi_en 
hclk_pdm1 clock gating control. 
When high, disable clock 
mclk_spdif1_en 
mclk_spdif1 clock gating control. 
When high, disable clock 
clk_spdifi_frac_en 
clk_spdifi_frac clock gating control. 
When high, disable clock 
clk_spdifi_en 
clk_spdifi_src clock gating control. 
When high, disable clock 
hclk_spdifi_en 
hclk_spdifi clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po CCiescription 
mclk_spdifO_en 

1 RW /|0x0 mclk_spdifO clock gating control. 
When high, disable clock 


clk_spdifO_frac_en 
RW /|0x0O clk_spdifO_frac clock gating control. 
When high, disable clock 


CRU GATE CON10 
Address: Operational Base + offset (0x0828 


| Bit |Attr/ResetValue| —Céeescription = 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
STOO: 1050000 1'bO: Write access disable 
1'b1: Write access enable 
pclk_i2c8_en 
15 RW {0x0 pclk_i2c8 clock gating control. 
When high, disable clock 
pclk_i2c7_en 
14 RW |0x0 pclk_i2c7 clock gating control. 
When high, disable clock 
13 RW {0x0 pclk_i2c6 clock gating control. 
When high, disable clock 
pclk_i2c5_en 
12 RW {0x0 pclk_i2c5 clock gating control. 
When high, disable clock 
pclk_i2c4_en 
11 RW /|0x0 pclk_i2c4 clock gating control. 
When high, disable clock 
pclk_i2c3_en 
10 RW {0x0 pclk_i2c3 clock gating control. 
When high, disable clock 
pclk_i2c2_en 
RW {0x0 pclk_i2c2 clock gating control. 
When high, disable clock 
pclk_i2c1i_en 
RW {0x0 pclk_i2c1 clock gating control. 
When high, disable clock 
aclk_dmac2_en 
7 RW /|0x0 aclk_dmac2 clock gating control. 
When high, disable clock 
aclk_dmaci_en 
RW |0x0 aclk_dmaci clock gating control. 
When high, disable clock 
pw fow aclk_dmac0_en 
5 RW {0x0 aclk_dmac0O clock gating control. 
When high, disable clock 
4 [RO _|0xO reserved 
3 RW {0x0 aclk_gic clock gating control. 
When high, disable clock 
2 fam foo Pak bus byl 
2 RW |0x0 pclk_bus_biu clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po CC—“‘(CC(*éDeScription 
aclk_bus_biu_en 

1 RW /|0x0 aclk_bus_biu clock gating control. 
When high, disable clock 


aclk_bus_root_en 
RW /|0x0O aclk_bus_root clock gating control. 
When high, disable clock 


CRU GATE CONiI1 
Address: Operational Base + offset (Ox082C 


| Bit |Attr[ResetValue| —C(@eescription — 
write_enable 
Write enable for lower 16 bits, each bit is individual. 

otto we: /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 

5 faw foo = ade de 

15 RW {0x0 clk_saradc clock gating control. 
When high, disable clock 

6 few foo Pk Sra do 

14 RW |0x0 pclk_saradc clock gating control. 
When high, disable clock 
clk_can2_en 

13 RW {0x0 clk_can2 clock gating control. 
When high, disable clock 
pclk_can2_en 

12 RW |0x0 pclk_can2 clock gating control. 
When high, disable clock 
clk_cani_en 

11 RW /|0x0 clk_can1 clock gating control. 
When high, disable clock 
pclk_cani_en 

10 RW {0x0 pclk_can1 clock gating control. 
When high, disable clock 


clk_canO_en 
RW |0x0 clk_canO clock gating control. 
When high, disable clock 
pclk_canO_en 
RW |0x0 pclk_canO clock gating control. 
When high, disable clock 
clk_i2c8_en 
7 RW /|0x0 clk_i2c8 clock gating control. 
When high, disable clock 
clk_i2c7_en 
RW |0x0 clk_i2c7 clock gating control. 
When high, disable clock 
clk_i2c6_en 
5 RW {0x0 clk_i2c6 clock gating control. 
When high, disable clock 
clk_i2c5_en 
4 RW |0x0 clk_i2c5 clock gating control. 
When high, disable clock 
clk_i2c4_en 
3 RW {0x0 clk_i2c4 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


clk_i2c3_en 
2 RW /|0x0 clk_i2c3 clock gating control. 
When high, disable clock 


clk_i2c2_en 
1 RW /|0x0O clk_i2c2 clock gating control. 
When high, disable clock 
clk_i2c1_en 
RW {0x0 clk_i2c1 clock gating control. 
When high, disable clock 


CRU_GATE CON12 
Address: Operational Base + offset (0x0830) 


| Bit [Attr|ResetValue| Ci‘ ection 
write_enable 
Write enable for lower 16 bits, each bit is individual. 

Bteto WO: Ox0008 1'bO: Write access disable 
1'b1: Write access enable 
clk_uart2_frac_en 

15 RW {0x0 clk_uart2_frac clock gating control. 
When high, disable clock 
clk_uart2_en 

14 RW |0x0 clk_uart2_src clock gating control. 
When high, disable clock 
sclk_uart1_en 

13 RW {0x0 sclk_uart1 clock gating control. 
When high, disable clock 
clk_uart1_frac_en 

12 RW |0x0 clk_uart1_frac clock gating control. 
When high, disable clock 
clk_uart1l_en 

11 RW /|0x0 clk_uart1_src clock gating control. 
When high, disable clock 


pclk_uart9_en 
10 RW {0x0 pclk_uart9 clock gating control. 
When high, disable clock 
pclk_uart8_en 
RW |0x0 pclk_uart8 clock gating control. 
When high, disable clock 
pclk_uart7_en 
RW /|0x0 pclk_uart7 clock gating control. 
When high, disable clock 
pclk_uart6_en 
7 RW |0x0 pclk_uart6 clock gating control. 
When high, disable clock 
pclk_uart5_en 
RW |0x0 pclk_uart5 clock gating control. 
When high, disable clock 
pclk_uart4_en 
5 RW {0x0 pclk_uart4 clock gating control. 
When high, disable clock 
pclk_uart3_en 
4 RW /|0x0 pclk_uart3 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


pclk_uart2_en 

3 RW {0x0 pclk_uart2 clock gating control. 
When high, disable clock 
pclk_uart1_en 

2 RW |0x0 pclk_uarti clock gating control. 
When high, disable clock 


clk_tsadc_en 
1 RW |0x0 clk_tsadc clock gating control. 
When high, disable clock 
pclk_tsadc_en 
RW /|0x0 pclk_tsadc clock gating control. 
When high, disable clock 


CRU GATE CON13 
Address: Operational Base + offset (0x0834) 


| Bit [Attr|ResetValue| CC‘ scription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
BELO WS /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
sclk_uart7_en 
15 RW |0x0 sclk_uart7 clock gating control. 
When high, disable clock 
clk_uart7_frac_en 
14 RW |0x0 clk_uart7_frac clock gating control. 
When high, disable clock 
clk_uart7_en 
13 RW {0x0 clk_uart7_src clock gating control. 
When high, disable clock 
sclk_uart6_en 
12 RW /|0x0 sclk_uart6 clock gating control. 
When high, disable clock 
clk_uart6_frac_en 
11 RW /|0x0 clk_uart6_frac clock gating control. 
When high, disable clock 


clk_uart6_en 
10 RW {0x0 clk_uart6_src clock gating control. 
When high, disable clock 
sclk_uart5_en 
RW |0x0 sclk_uart5 clock gating control. 
When high, disable clock 
clk_uart5_frac_en 
RW |0x0 clk_uart5_frac clock gating control. 
When high, disable clock 
clk_uart5_en 
7 RW |0x0 clk_uart5_src clock gating control. 
When high, disable clock 
sclk_uart4_en 
RW |0x0 sclk_uart4 clock gating control. 
When high, disable clock 
clk_uart4_frac_en 
5 RW {0x0 clk_uart4_frac clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


| C—i“‘CNOWOScription sd 
clk_uart4_en 
4 RW |0x0 clk_uart4_src clock gating control. 
When high, disable clock 
sclk_uart3_en 
3 RW {0x0 sclk_uart3 clock gating control. 
When high, disable clock 


clk_uart3_frac_en 

2 RW |0x0 clk_uart3_frac clock gating control. 
When high, disable clock 
clk_uart3_en 

1 RW |0x0 clk_uart3_src clock gating control. 
When high, disable clock 
sclk_uart2_en 

RW |0x0 sclk_uart2 clock gating control. 

When high, disable clock 


CRU GATE CON14 
Address: Operational Base + offset (0x0838 


| Bit |Attr[ResetValue| —sCi@eescription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
Srnec 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
clk_spi4_en 
15 RW /|0x0 clk_spi4 clock gating control. 
When high, disable clock 
clk_spi3_en 
14 RW |0x0 clk_spi3 clock gating control. 
When high, disable clock 
clk_spi2_en 
13 RW {0x0 clk_spi2 clock gating control. 
When high, disable clock 
clk_spii_en 
12 RW |0x0 clk_spii clock gating control. 
When high, disable clock 


clk_spiO_en 
11 RW |0x0 clk_spiO clock gating control. 
When high, disable clock 
pclk_spi4_en 
10 RW {0x0 pclk_spi4 clock gating control. 
When high, disable clock 
pclk_spi3_en 
RW |0x0 pclk_spi3 clock gating control. 
When high, disable clock 
pclk_spi2_en 
RW {0x0 pclk_spi2 clock gating control. 
When high, disable clock 
pclk_spii_en 
7 RW {0x0 pclk_spii clock gating control. 
When high, disable clock 
pclk_spiO_en 
RW /|0x0 pclk_spiO clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


pw foo sclk_uart9_en 

5 RW {0x0 sclk_uart9 clock gating control. 

When high, disable clock 
clk_uart9_frac_en 

4 RW |0x0 clk_uart9_frac clock gating control. 
When high, disable clock 

> fw foo aro 

3 RW {0x0 clk_uart9_src clock gating control. 
When high, disable clock 


sclk_uart8_en 

2 RW |0x0 sclk_uart8 clock gating control. 
When high, disable clock 
clk_uart8_frac_en 

1 RW /0x0 clk_uart8_frac clock gating control. 
When high, disable clock 
clk_uart8_en 

RW |0x0 clk_uart8_src clock gating control. 

When high, disable clock 


CRU _ GATE CON15 
Address: Operational Base + offset (0x083C) 


| Bit |Attr| Reset Value, 


| CCC escription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 

Bt: 16/WO /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
clk_bustimerO_en 

15 RW {0x0 clk_bustimerO clock gating control. 
When high, disable clock 


clk_bustimer_root_en 
RW |0x0 clk_bus_timer_root clock gating control. 
When high, disable clock 


14 
pclk_bustimeri_en 

13 RW |0x0 pclk_bustimeri clock gating control. 
When high, disable clock 
pclk_bustimerO_en 

12 RW |0x0 pclk_bustimerO clock gating control. 
When high, disable clock 


clk_pwm3_capture_en 
11 RW /0x0 clk_pwm3_capture clock gating control. 
When high, disable clock 
clk_pwm3_en 
10 RW |0x0 clk_pwm3 clock gating control. 
When high, disable clock 
pclk_pwm3_en 
RW {0x0 pclk_pwm3 clock gating control. 
When high, disable clock 
clk_pwm2_capture_en 
RW {0x0 clk_pwm2_capture clock gating control. 
When high, disable clock 
clk_pwm2_en 
7 RW {0x0 clk_pwm2 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


pclk_pwm2_en 
RW {0x0 pclk_pwm2 clock gating control. 

When high, disable clock 
clk_pwm1_capture_en 

5 RW {0x0 clk_pwm1_capture clock gating control. 
When high, disable clock 
clk_pwmi_en 

4 RW {0x0 clk_pwm1 clock gating control. 
When high, disable clock 


pclk_pwmi_en 

3 RW {0x0 pclk_pwmi clock gating control. 
When high, disable clock 
pclk_sys_grf_en 

2 RW /0x0 pclk_sys_grf clock gating control. 
When high, disable clock 
tclk_wdtO_en 

1 RW |0x0 tclk_wdt0 clock gating control. 
When high, disable clock 
pclk_wdt0O_en 

RW /|0x0 pclk_wdt0O clock gating control. 

When high, disable clock 


CRU GATE CON16 
Address: Operational Base + offset (0x0840) 


| Bit [Attr/ResetValue| —CiDeescription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
SE EO WO 0X0000 1'bO: Write access disable 
1'b1: Write access enable 
dbclk_gpio1l_en 
15 RW {0x0 dbclk_gpioi clock gating control. 
When high, disable clock 
14 RW {0x0 pclk_gpiol clock gating control. 
When high, disable clock 
pclk_mailbox2_en 
13 RW |0x0 pclk_mailbox2 clock gating control. 
When high, disable clock 


pclk_mailbox1_en 
12 RW /|0x0 pclk_mailbox1 clock gating control. 
When high, disable clock 
pclk_mailboxO_en 
11 RW |0x0 pclk_mailboxO clock gating control. 
When high, disable clock 
clk_bustimer11_en 
10 RW |0x0 clk_bustimer1i clock gating control. 
When high, disable clock 
clk_bustimer10_en 
RW {0x0 clk_bustimer10 clock gating control. 
When high, disable clock 
clk_bustimer9_en 
RW {0x0 clk_bustimer9 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po CCiescription 
clk_bustimer8_en 
RW {0x0 clk_bustimer8 clock gating control. 
When high, disable clock 
clk_bustimer7_en 
RW {0x0 clk_bustimer7 clock gating control. 
When high, disable clock 
clk_bustimer6_en 
5 RW {0x0 clk_bustimer6 clock gating control. 
When high, disable clock 
a fw foo clk_bustimer5_en 
4 RW |0x0 clk_bustimer5 clock gating control. 
When high, disable clock 


clk_bustimer4_en 
3 RW {0x0 clk_bustimer4 clock gating control. 
When high, disable clock 
clk_bustimer3_en 
2 RW |0x0 clk_bustimer3 clock gating control. 
When high, disable clock 
clk_bustimer2_en 
1 RW |0x0 clk_bustimer2 clock gating control. 
When high, disable clock 
clk_bustimerl_en 
RW |0x0 clk_bustimeri clock gating control. 
When high, disable clock 


CRU GATE CON17 
Address: Operational Base + offset (0x0844 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
St SOG: /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
5 frw foo pclk_apb2asb_mst_bot_right_en 
15 RW {0x0 pclk_apb2asb_mst_bot_right clock gating control. 
When high, disable clock 
HPS pclk_apb2asb_mst_cdphy_en 
14 RW {0x0 pclk_apb2asb_mst_cdphy clock gating control. 
When high, disable clock 


pclk_apb2asb_mst_top_en 
RW /|0x0O pclk_apb2asb_mst_top clock gating control. 
When high, disable clock 


pclk_dft2apb_en 
RW |0x0 pclk_dft2apb clock gating control. 
When high, disable clock 


aclk_gicadb_gic2core_bus_en 
RW /|0x0 aclk_gicadb_gic2core_bus clock gating control. 
When high, disable clock 


10 |RO_|0xo_ si reserved 


pclk_top_en 

RW {0x0 pclk_top clock gating control. 
When high, disable clock 
dclk_decom_en 

RW {0x0 dclk_decom clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


PoC escription 

7 RW /0x0 pclk_decom clock gating control. 
When high, disable clock 
aclk_decom_en 

RW {0x0 aclk_decom clock gating control. 

When high, disable clock 
dbclk_gpio4_en 

5 RW {0x0 dbclk_gpio4 clock gating control. 
When high, disable clock 

4 RW {0x0 pclk_gpio4 clock gating control. 
When high, disable clock 


dbclk_gpio3_en 

3 RW {0x0 dbclk_gpio3 clock gating control. 
When high, disable clock 
pclk_gpio3_en 

2 RW |0x0 pclk_gpio3 clock gating control. 
When high, disable clock 
dbclk_gpio2_en 

1 RW |0x0 dbclk_gpio2 clock gating control. 
When high, disable clock 
pclk_gpio2_en 

RW {0x0 pclk_gpio2 clock gating control. 

When high, disable clock 


CRU_GATE CONi8 
Address: Operational Base + offset (0x0848 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:14/RO_|Oxo [reserved 
clk_otp_phy_en 
RW {0x0 clk_otp_phy_g clock gating control. 
When high, disable clock 


13 

2 frw foo fk otpc_auto_rd_en 

12 RW /|0x0 clk_otpc_auto_rd_g clock gating control. 
When high, disable clock 

11 RW |0x0O clk_otpc_arb clock gating control. 
When high, disable clock 


clk_otpc_ns_en 
10 RW {0x0 clk_otpc_ns clock gating control. 
When high, disable clock 
pclk_otpc_ns_en 
RW {0x0 pclk_otpc_ns clock gating control. 
When high, disable clock 
8:7, |RO [0x0 reserved 
aclk_spinlock_en 
RW {0x0 aclk_spinlock clock gating control. 
When high, disable clock 


pclk_apb2asb_mst_emmcio_en 
5 RW {0x0 pclk_apb2asb_mst_emmcio clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po escription 
pclk_apb2asb_mst_vccio6_en 
RW {0x0 pclk_apb2asb_mst_vccio6 clock gating control. 

When high, disable clock 
pclk_apb2asb_mst_vccio3_5_en 

3 RW {0x0 pclk_apb2asb_mst_vccio3_5 clock gating control. 
When high, disable clock 
pclk_apb2asb_mst_csiphy_en 

2 RW {0x0 pclk_apb2asb_mst_csiphy clock gating control. 
When high, disable clock 


pclk_apb2asb_mst_ioc_right_en 
RW |0x0 pclk_apb2asb_mst_ioc_right clock gating control. 
When high, disable clock 


pclk_apb2asb_mst_ioc_top_en 
RW /0x0 pclk_apb2asb_mst_ioc_top clock gating control. 
When high, disable clock 


CRU_ GATE CON19 
Address: Operational Base + offset (Ox084C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:6 |RO [0x000 reserved 


pclk_ddrcm0O_intmux_en 
RW |0x0 pclk_ddrcm0O_intmux clock gating control. 
When high, disable clock 


pclk_pmucm0O_intmux_en 

RW {0x0 pclk_pmucm0O_intmux clock gating control. 
When high, disable clock 
pclk_pmu2_en 

3 RW {0x0 pclk_pmu2 clock gating control. 

When high, disable clock 
clk_bisrintf_en 

RW {0x0 clk_bisrintf clock gating control. 
When high, disable clock 


clk_bisrintf_pllsrc_en 
RW {0x0 clk_bisrintf_pllsrc clock gating control. 
When high, disable clock 


pclk_busioc_en 
RW /0x0 pclk_busioc clock gating control. 
When high, disable clock 


CRU _ GATE CON20 
Address: Operational Base + offset (0x0850) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SL LOMO, | Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


pclk_ddr_standby_chi_en 
15 RW {0x0 pclk_ddr_standby_ch1 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po Ciescription 
pclk_ddr_mon_chi_en 
14 RW |0x0 pclk_ddr_mon_ch1 clock gating control. 
When high, disable clock 
pclk_ddr_dfictl_chi_en 
13 RW {0x0 pclk_ddr_dfictl_ch1 clock gating control. 
When high, disable clock 
aclk_ddr_upctl_chO_en 
12 RW |0x0 aclk_ddr_upctl_chO clock gating control. 
When high, disable clock 
clk_ddr_standby_chO_en 
11 RW |0x0 clk_ddr_standby_choO clock gating control. 
When high, disable clock 
clk_ddr_mon_chO_en 
10 RW {0x0 clk_ddr_mon_chO clock gating control. 
When high, disable clock 
clk_ddr_dfictl_chO_en 
RW /0x0 clk_ddr_dfictl_chO clock gating control. 
When high, disable clock 
clk_ddr_upctl_chO_en 
RW |0x0 clk_ddr_upctl_chOo clock gating control. 
When high, disable clock 
clk_sbr_chO_en 
7 RW |0x0 clk_sbr_chO clock gating control. 
When high, disable clock 
clk_dfi_chO_en 
RW /|0x0 clk_dfi_chO clock gating control. 
When high, disable clock 
pclk_ddr_grf_ch0O1_en 
5 Rw loxo a Bae clock gating control, both ddr chO and ddr 
When high, disable clock 
tmclk_ddr_mon_chO_en 
4 RW |0x0 tmclk_ddr_mon_ch0O clock gating control. 
When high, disable clock 
pclk_ddr_upctl_chO_en 
3 RW {0x0 pclk_ddr_upctl_chO clock gating control. 
When high, disable clock 
pclk_ddr_standby_chO_en 
2 RW |0x0O pclk_ddr_standby_ch0O clock gating control. 
When high, disable clock 
pclk_ddr_mon_ch0O_en 
1 RW /|0x0 pclk_ddr_mon_choO clock gating control. 
When high, disable clock 
pclk_ddr_dfictl_chO_en 
RW |0x0 pclk_ddr_dfictl_chO clock gating control. 
When high, disable clock 


CRU GATE CON21 
Address: Operational Base + offset (0x0854) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31-16|WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr| Reset Value, 


Po CC—“‘C‘#éDO@Scription 
aclk_ddr_frs_ddrschO_en 

RW /|0x0 aclk_ddr_frs_ddrschO clock gating control. 
When high, disable clock 


5 
aclk_ddr_rs_ddrschO_en 
14 RW /|0x0 aclk_ddr_rs_ddrschO clock gating control. 
When high, disable clock 


aclk_ddr_ddrschO_en 
13 RW {0x0 aclk_ddr_ddrschO clock gating control. 
When high, disable clock 
reserved 


12:9 |RO_|0x0 [reserved 


aclk_ddr_upctl_chi_en 
RW |0x0 aclk_ddr_upctl_chi clock gating control. 
When high, disable clock 
clk_ddr_standby_ch1i_en 
7 RW /0x0 clk_ddr_standby_ch1 clock gating control. 
When high, disable clock 
clk_ddr_mon_ch1i_en 
RW |/0x0O clk_ddr_mon_ch1 clock gating control. 
When high, disable clock 
clk_ddr_dfictl_chi_en 
5 RW |0x0 clk_ddr_dfictl_chi clock gating control. 
When high, disable clock 
clk_ddr_upctl_chi_en 
4 RW /|0x0 clk_ddr_upctl_ch1 clock gating control. 
When high, disable clock 
clk_sbr_chl_en 
3 RW {0x0 clk_sbr_chi clock gating control. 
When high, disable clock 
clk_dfi_chi_en 
2 RW |0x0 clk_dfi_ch1 clock gating control. 
When high, disable clock 
tmclk_ddr_mon_chi_en 
1 RW /|0x0 tmclk_ddr_mon_chi clock gating control. 
When high, disable clock 
pclk_ddr_upctl_chi_en 
RW /|0x0 pclk_ddr_upctl_ch1 clock gating control. 
When high, disable clock 


CRU_ GATE CON22 

Address: Operational Base + offset (0x0858) 

| Bit |Attr| Reset Value, 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 

x00 
clk_testout_ddr01_en 

Oxi clk_testout_ddr01 clock gating control. 
When high, disable clock 
pclk_ddr_ddrsch1_en 

x0 pclk_ddr_ddrsch1 clock gating control. 

0 


1 


0 
0 


When high, disable clock 
pclk_ddr_ddrsch0O_en 
pclk_ddr_ddrschO clock gating control. 
When high, disable clock 


Ox 
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| Bit |Attr| Reset Value, 


Po C—C—“‘C‘éD eSecription 
aclk_ddr_frs_scramble1_en 
RW /0x0 aclk_ddr_frs_scramble1 clock gating control. 

When high, disable clock 
aclk_ddr_scramble1i_en 

5 RW {0x0 aclk_ddr_scramblei clock gating control. 
When high, disable clock 
aclk_ddr_frs_ddrschi_en 

4 RW |0x0 aclk_ddr_frs_ddrschi clock gating control. 
When high, disable clock 


aclk_ddr_rs_ddrschi_en 


RW /|0x0 aclk_ddr_rs_ddrsch1 clock gating control. 
When high, disable clock 


3 
aclk_ddr_ddrsch1i_en 

2 RW /0x0 aclk_ddr_ddrsch1 clock gating control. 
When high, disable clock 
aclk_ddr_frs_scrambleO_en 

1 RW |0x0 aclk_ddr_frs_scrambleO clock gating control. 
When high, disable clock 
aclk_ddr_scrambleO_en 

RW /|0x0 aclk_ddr_scrambleO clock gating control. 

When high, disable clock 


CRU GATE CON23 
Address: Operational Base + offset (Ox085C) 


| Bit [Attr/ResetValue| —CiéDeecription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
SE EO WO 0X0000 1'bO: Write access disable 
1'b1: Write access enable 
pclk_ddr_standby_ch3_en 
15 RW {0x0 pclk_ddr_standby_ch3 clock gating control. 
When high, disable clock 
pclk_ddr_mon_ch3_en 
14 RW |0x0 pclk_ddr_mon_ch3 clock gating control. 
When high, disable clock 
pclk_ddr_dfictl_ch3_en 
13 RW {0x0 pclk_ddr_dfictl_ch3 clock gating control. 
When high, disable clock 


aclk_ddr_upctl_ch2_en 
12 RW /|0x0 aclk_ddr_upctl_ch2 clock gating control. 
When high, disable clock 
clk_ddr_standby_ch2_en 
11 RW |0x0 clk_ddr_standby_ch2 clock gating control. 
When high, disable clock 
clk_ddr_mon_ch2_en 
10 RW {0x0 clk_ddr_mon_ch2 clock gating control. 
When high, disable clock 
clk_ddr_dfictl_ch2_en 
RW |0x0 clk_ddr_dfictl_ch2 clock gating control. 
When high, disable clock 
clk_ddr_upctl_ch2_en 
RW |0x0 clk_ddr_upctl_ch2 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po CC—C“‘C*é@DeeScription 
clk_sbr_ch2_en 

7 RW /0x0 clk_sbr_ch2 clock gating control. 
When high, disable clock 


clk_dfi_ch2_en 

clk_dfi_ch2 clock gating control. 

When high, disable clock 
pclk_ddr_grf_ch23_en 
pclk_ddr_grf_ch23 clock gating control, both ddr ch2 and ddr 
ch3. 

When high, disable clock 
tmclk_ddr_mon_ch2_en 
tmclk_ddr_mon_ch2 clock gating control. 
When high, disable clock 
pclk_ddr_upctl_ch2_en 
pclk_ddr_upctl_ch2 clock gating control. 
When high, disable clock 
pclk_ddr_standby_ch2_en 
pclk_ddr_standby_ch2 clock gating control. 
When high, disable clock 
pclk_ddr_mon_ch2_en 
pclk_ddr_mon_ch2 clock gating control. 
When high, disable clock 
pclk_ddr_dfictl_ch2_en 
pclk_ddr_dfictl_ch2 clock gating control. 
When high, disable clock 


CRU GATE CON24 
Address: Operational Base + offset (0x0860 


| Bit [Attr/ResetValue| SC‘ ecription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
BELO WS /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
5 frw foo aclk_ddr_frs_ddrsch2_en 
15 RW {0x0 aclk_ddr_frs_ddrsch2 clock gating control. 
When high, disable clock 
14 frw foo. aclk_ddr_rs_ddrsch2_en 
14 RW |0x0 aclk_ddr_rs_ddrsch2 clock gating control. 
When high, disable clock 
13, fw foo aclk_ddr_ddrsch2_en 
13 RW {0x0 aclk_ddr_ddrsch2 clock gating control. 
When high, disable clock 
reserved 


12:9 |RO_|0x0___—__—reserved 


aclk_ddr_upctl_ch3_en 
RW /|0x0 aclk_ddr_upctl_ch3 clock gating control. 
When high, disable clock 
clk_ddr_standby_ch3_en 
7 RW /|0x0 clk_ddr_standby_ch3 clock gating control. 
When high, disable clock 
clk_ddr_mon_ch3_en 
RW |0x0 clk_ddr_mon_ch3 clock gating control. 
When high, disable clock 
clk_ddr_dfictl_ch3_en 
5 RW {0x0 clk_ddr_dfictl_ch3 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC*é@DeeScription 
clk_ddr_upctl_ch3_en 
4 RW |0x0 clk_ddr_upctl_ch3 clock gating control. 
When high, disable clock 
clk_sbr_ch3_en 
3 RW {0x0 clk_sbr_ch3 clock gating control. 
When high, disable clock 


clk_dfi_ch3_en 

2 RW |0x0 clk_dfi_ch3 clock gating control. 
When high, disable clock 
tmclk_ddr_mon_ch3_en 

1 RW |0x0 tmclk_ddr_mon_ch3 clock gating control. 
When high, disable clock 
pclk_ddr_upctl_ch3_en 

RW /|0x0 pclk_ddr_upctl_ch3 clock gating control. 

When high, disable clock 


CRU_ GATE CON25 
Address: Operational Base + offset (0x0864 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:10|RO [0x00 reserved 
clk_testout_ddr23_en 
RW |0x1 clk_testout_ddr23 clock gating control. 
When high, disable clock 


pclk_ddr_ddrsch3_en 

RW |0x0 pclk_ddr_ddrsch3 clock gating control. 
When high, disable clock 
pclk_ddr_ddrsch2_en 

7 RW |0x0 pclk_ddr_ddrsch2 clock gating control. 

When high, disable clock 
aclk_ddr_frs_scramble3_en 

RW /|0x0 aclk_ddr_frs_scramble3 clock gating control. 
When high, disable clock 


aclk_ddr_scramble3_en 

5 RW {0x0 aclk_ddr_scramble3 clock gating control. 
When high, disable clock 
aclk_ddr_frs_ddrsch3_en 

4 RW /0x0O aclk_ddr_frs_ddrsch3 clock gating control. 
When high, disable clock 
aclk_ddr_rs_ddrsch3_en 

3 RW {0x0 aclk_ddr_rs_ddrsch3 clock gating control. 
When high, disable clock 
aclk_ddr_ddrsch3_en 

2 RW /|0x0 aclk_ddr_ddrsch3 clock gating control. 
When high, disable clock 
aclk_ddr_frs_scramble2_en 

1 RW |0x0 aclk_ddr_frs_scramble2 clock gating control. 
When high, disable clock 
aclk_ddr_scramble2_en 

RW /0x0 aclk_ddr_scramble2 clock gating control. 

When high, disable clock 
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CRU GATE CON26 
Address: Operational Base + offset (0x0868 


| Bit |Attr/ResetValue| Ci escription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—‘“—sSs—“‘“‘“‘“‘SC*d 


15:9 [RO [0x00 [reserved 
hcelk_isp1_biu_en 
RW |0x0 hclk_isp1_biu clock gating control. 
When high, disable clock 


hclk_isp1_en 
7 RW |0x0 hclk_isp1 clock gating control. 
When high, disable clock 


aclk_isp1_biu_en 
RW /|0x0 aclk_isp1_biu clock gating control. 
When high, disable clock 


aclk_isp1_en 

5 RW {0x0 aclk_isp1 clock gating control. 
When high, disable clock 
clk_isp1_core_vicap_en 

4 RW {0x0 clk_isp1_core_vicap clock gating control. 
When high, disable clock 


clk_isp1_core_marvin_en 
RW |0x0O clk_isp1_core_marvin clock gating control. 
When high, disable clock 


clk_isp1_core_en 

RW /0x0 clk_isp1i_core clock gating control. 
When high, disable clock 
hclk_isp1_root_en 

1 RW /|0x0 hclk_isp1_root clock gating control. 

When high, disable clock 
aclk_isp1_root_en 

RW /0x0 aclk_isp1_root clock gating control. 
When high, disable clock 


CRU GATE CON27 
Address: Operational Base + offset (OxO86C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) WO, ORQ0OY 1'bO: Write access disable 
1'b1: Write access enable 


15:4 [RO |0x000__reserved 
helk_rknni_biu_en 
RW {0x0 helk_rknni_biu clock gating control. 
When high, disable clock 


helk_rknni_en 

RW {0x0 helk_rknni clock gating control. 
When high, disable clock 
aclk_rknni_biu_en 

1 RW |0x0 aclk_rknni_biu clock gating control. 

When high, disable clock 
aclk_rknni_en 

RW {0x0 aclk_rknn1 clock gating control. 
When high, disable clock 
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CRU GATE CON28 
Address: Operational Base + offset (0x0870) 
| Bit [Attr|ResetValue| ss s———“C;i‘“;C™SC~éiS scription = Cd 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


helk_rknn2_biu_en 
helk_rknn2_biu clock gating control. 
When high, disable clock 


helk_rknn2_en 

helk_rknn2 clock gating control. 
When high, disable clock 
aclk_rknn2_biu_en 

aclk_rknn2_biu clock gating control. 
When high, disable clock 
aclk_rknn2_en 

aclk_rknn2 clock gating control. 
When high, disable clock 


CRU GATE CON29 
Address: Operational Base + offset (0x0874) 


| Bit |Attr|Reset Value] C(eescription = 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
SAO WO: OAnOUe 1'bO: Write access disable 
1'b1: Write access enable 
clk_npu_pvtm_en 
15 RW {0x0 clk_npu_pvtm clock gating control. 
When high, disable clock 
clk_pvtmi_en 
14 RW {0x0 clk_pvtm1 clock gating control. 
When high, disable clock 
pclk_npu_grf_en 
13 RW |0x0 pclk_npu_grf clock gating control. 
When high, disable clock 
pclk_pvtmi_en 
12 RW {0x0 pclk_pvtm1 clock gating control. 
When high, disable clock 


tclk_npu_wdt_en 
11 RW |0x0O tclk_npu_wdt clock gating control. 
When high, disable clock 
pclk_npu_wdt_en 
10 RW {0x0 pclk_npu_wdt clock gating control. 
When high, disable clock 
clk_nputimerl_en 
RW {0x0 clk_nputimer1 clock gating control. 
When high, disable clock 
clk_nputimerO_en 
RW /|0x0 clk_nputimerO clock gating control. 
When high, disable clock 
clk_nputimer_root_en 
7 RW |0x0 clk_nputimer_root clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po escription 
pclk_npu_timer_en 

RW {0x0 pclk_npu_timer clock gating control. 
When high, disable clock 


pclk_nputop_biu_en 
RW |0x0 pclk_nputop_biu clock gating control. 
When high, disable clock 


pclk_nputop_root_en 
RW {0x0 pclk_nputop_root clock gating control. 
When high, disable clock 


clk_rknn_dsuO_en 

3 RW {0x0 clk_rknn_dsu0O clock gating control. 
When high, disable clock 
clk_testout_npu_en 

2 RW |0x1 clk_testout_npu clock gating control. 
When high, disable clock 
clk_rknn_dsu0_df_en 

1 RW |0x0 clk_rknn_dsuO_src_t clock gating control. 
When high, disable clock 
hcelk_rknn_root_en 

RW {0x0 helk_rknn_root clock gating control. 

When high, disable clock 


CRU GATE CON30 
Address: Operational Base + offset (0x0878) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SE Te WO, (Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


x00 
hcelk_rknnO_biu_en 
helk_rknnO_biu clock gating control. 
When high, disable clock 
helk_rknnO_en 
hclk_rknnO clock gating control. 
When high, disable clock 


lox0o 
aclk_rknnO_biu_en 
aclk_rknnO_biu clock gating control. 
When high, disable clock 
oxo 


aclk_rknnO_en 
aclk_rknnO clock gating control. 
When high, disable clock 
clk_npu_cmO_rtc_en 

0x0 clk_npu_cm0O_rtc clock gating control. 
When high, disable clock 
reserved 
fclk_npu_cmO_core_en 

0x0 fclk_npu_cm0O_core clock gating control. 
When high, disable clock 


hclk_npu_cmO_biu_en 
0x0 hclk_npu_cm0O_biu clock gating control. 
When high, disable clock 


hclk_npu_cm0O_root_en 
hclk_npu_cm0O_root clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po escription 
clk_npu_pvtpll_en 

RW {0x0 clk_npu_pvtpll clock gating control. 
When high, disable clock 


CRU GATE CON31 
Address: Operational Base + offset (0x087C) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
2 BRO WO OX0000 1'bO: Write access disable 
1'b1: Write access enable 
145:12/RO_|oxO_——s [reserved ll OY 
hclk_sfc_xip_en 
11 RW /|0x0 hclk_sfc_xip clock gating control. 
When high, disable clock 
hclk_sfc_en 
10 RW {0x0 hclk_sfc clock gating control. 
When high, disable clock 
sclk_sfc_en 
RW /|0x0 sclk_sfc clock gating control. 
When high, disable clock 
tmclk_emmc_en 
RW {0x0 tmclk_emmce clock gating control. 
When high, disable clock 
bclk_emmc_en 
7 RW |0x0 bclk_emmce clock gating control. 
When high, disable clock 
cclk_emmc_en 
RW {0x0 cclk_emmce clock gating control. 
When high, disable clock 
aclk_emmc_en 
5 RW {0x0 aclk_emmce clock gating control. 
When high, disable clock 
hclk_emmc_en 
4 RW /|0x0 hclk_emmce clock gating control. 
When high, disable clock 
aclk_nvm_biu_en 
3 RW {0x0 aclk_nvm_biu clock gating control. 
When high, disable clock 
hclk_nvm_biu_en 
2 RW {0x0 hclk_nvm_biu clock gating control. 
When high, disable clock 
aclk_nvm_root_en 
1 RW |0x0 aclk_nvm_root clock gating control. 
When high, disable clock 
hclk_nvm_root_en 
RW {0x0 hclk_nvm_root clock gating control. 
When high, disable clock 


CRU _ GATE CON32 
Address: Operational Base + offset (0x0880) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
oT Te WO; 0x0000 1'bO: Write access disable 

1'b1: Write access enable 


oo ck pcie_1l0_dbi_en 
5 fw po aclk_pcie_1l0_dbi clock gating control. 
When high, disable clock 


aclk_pcie_2I_dbi_en 
RW |0x0 aclk_pcie_2I_dbi clock gating control. 
When high, disable clock 
aclk_pcie_4l_dbi_en 
13 RW {0x0 aclk_pcie_4l_dbi clock gating control. 
When high, disable clock 


aclk_pcie_biu_en 
RW |0x0 aclk_pcie_biu clock gating control. 
When high, disable clock 


aclk_gmaci_en 
RW |0x0O aclk_gmaci clock gating control. 
When high, disable clock 
aclk_gmacO_en 
10 RW {0x0 aclk_gmac0O clock gating control. 
When high, disable clock 


aclk_php_biu_en 
RW {0x0 aclk_php_biu clock gating control. 
When high, disable clock 


aclk_pcie_bridge_en 
RW /|0x0 aclk_pcie_gridge clock gating control. 
When high, disable clock 
aclk_php_root_en 
7 RW {0x0 aclk_php_root clock gating control. 
When high, disable clock 
aclk_pcie_root_en 
RW |0x0 aclk_pcie_root clock gating control. 
When high, disable clock 
pclk_php_biu_en 
5 RW {0x0 pclk_php_biu clock gating control. 
When high, disable clock 
pclk_gmacl_en 
RW {0x0 pclk_gmaci clock gating control. 
When high, disable clock 
pclk_gmacO_en 
3 RW {0x0 pclk_gmac0O clock gating control. 
When high, disable clock 
pclk_dec_biu_en 
2 RW |0x0 pclk_dec_biu clock gating control. 
When high, disable clock 
pclk_grf_en 
1 RW {0x0 pclk_grf clock gating control. 
When high, disable clock 
pclk_php_root_en 
RW {0x0 pclk_php_root clock gating control. 
When high, disable clock 


CRU_ GATE CON33 
Address: Operational Base + offset (0x0884) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 138 


RK3588 TRM-Part1 


| Bit [Attr|ResetValue| —C(@Deescription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
eB EehO WO /OXD0N0 1'bO: Write access disable 
1'b1: Write access enable 
pclk_pcie_1il1_en 
15 RW {0x0 pclk_pcie_1l1 clock gating control. 
When high, disable clock 
pclk_pcie_1l0_en 
14 RW {0x0 pclk_pcie_1l0 clock gating control. 
When high, disable clock 
pclk_pcie_2I_en 
13 RW {0x0 pclk_pcie_2I clock gating control. 
When high, disable clock 
pclk_pcie_4l_en 
12 RW /|0x0 pclk_pcie_4l clock gating control. 
When high, disable clock 
aclk_pcie_1l2_slv_en 
11 RW |0x0 aclk_pcie_1l2_slv clock gating control. 
When high, disable clock 
aclk_pcie_il1_slv_en 
10 RW |0x0 aclk_pcie_il1_slv clock gating control. 
When high, disable clock 
aclk_pcie_1ilO_slv_en 
RW |0x0O aclk_pcie_1ilO_slv clock gating control. 
When high, disable clock 
aclk_pcie_2I_slv_en 
RW /0x0 aclk_pcie_2I_slv clock gating control. 
When high, disable clock 
aclk_pcie_4l_slv_en 
7 RW |0x0O aclk_pcie_4l_slv clock gating control. 
When high, disable clock 
aclk_pcie_1I2_mstr_en 
RW {0x0 aclk_pcie_1!2_mstr clock gating control. 
When high, disable clock 
aclk_pcie_il1_mstr_en 
5 RW {0x0 aclk_pcie_1l1_mstr clock gating control. 
When high, disable clock 
aclk_pcie_1ilO_mstr_en 
4 RW |0x0O aclk_pcie_1ilO_mstr clock gating control. 
When high, disable clock 
aclk_pcie_2|_mstr_en 
3 RW {0x0 aclk_pcie_2Il_mstr clock gating control. 
When high, disable clock 
aclk_pcie_4l_mstr_en 
2 RW |0x0 aclk_pcie_4l_mstr clock gating control. 
When high, disable clock 
aclk_pcie_1l2_dbi_en 
1 RW |0x0 aclk_pcie_1l2_dbi clock gating control. 
When high, disable clock 
aclk_pcie_il1_dbi_en 
RW /|0x0 aclk_pcie_1il1_dbi clock gating control. 
When high, disable clock 


CRU _ GATE CON34 
Address: Operational Base + offset (0x0888) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP Fe WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:12/RO_|OxO reserved 


clk_gmaci1_ptp_ref_en 
RW /|0x0 clk_gmaci_ptp_ref clock gating control. 
When high, disable clock 


clk_gmacO_ptp_ref_en 
RW |0x0 clk_gmacO_ptp_ref clock gating control. 
When high, disable clock 


aclk_mmu_biu_en 
RW /|0x0 aclk_mmu_biu clock gating control. 
When high, disable clock 
aclk_mmu_php_en 
RW |0x0 aclk_mmu_php clock gating control. 
When high, disable clock 
aclk_mmu_pcie_en 


RW |0x0 aclk_mmu_pcie clock gating control. 
When high, disable clock 


aclk_php_gic_its_en 
RW /|0x0 aclk_php_gic_its clock gating control. 
When high, disable clock 
clk_pcie_1I2_aux_en 
5 RW |0x0 clk_pcie_1l2_aux clock gating control. 
When high, disable clock 
clk_pcie_1l1_aux_en 
4 RW {0x0 clk_pcie_1l1_aux clock gating control. 
When high, disable clock 
clk_pcie_1l0_aux_en 
3 RW {0x0 clk_pcie_1l0_aux clock gating control. 
When high, disable clock 
clk_pcie_2l_aux_en 
RW {0x0 clk_pcie_2l_aux clock gating control. 
When high, disable clock 


clk_pcie_4l_aux_en 
RW |0x0 clk_pcie_4l_aux clock gating control. 
When high, disable clock 


pclk_pcie_1l2_en 
RW |0x0 pclk_pcie_1I2 clock gating control. 
When high, disable clock 


CRU_ GATE _CON35 
Address: Operational Base + offset (Ox088C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:11/RO_|0x00 [reserved 


clk_utmi_otg2_en 
10 RW {0x0 clk_utmi_otg2 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po C—C—“‘“‘CC‘éDeScription 
ref_clk_usb3o0tg2_en 

RW /|0x0 ref_clk_usb3otg2 clock gating control. 
When high, disable clock 


suspend_clk_usb3o0tg2_en 
RW /|0x0 suspend_clk_usb3otg2 clock gating control. 
When high, disable clock 


aclk_usb3otg2_en 

7 RW |0x0 aclk_usb3otg2 clock gating control. 
When high, disable clock 
clk_gmac_50m_cru_en 

RW {0x0 clk_gmac_50m_cru_i clock gating control. 

When high, disable clock 
clk_gmac_125m_cru_en 

5 RW {0x0 clk_gmac_125m_cru_i clock gating control. 
When high, disable clock 

4:0 [RO joxoo [reserved 


CRU GATE CON37 
Address: Operational Base + offset (0x0894) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved (“ask | LU Ot—<“—s—SCSCSCSCSCSC“‘CSC‘ids 


115:13/RO_|0x0_ [reserved 


clk_rxoob2_en 
RW /0x0 clk_rxoob2 clock gating control. 
When high, disable clock 


12 
clk_rxoob1_en 

11 RW |0x0 clk_rxoob1 clock gating control. 
When high, disable clock 
clk_rxoob0_en 

10 RW {0x0 clk_rxoob0 clock gating control. 
When high, disable clock 
aclk_sata2_en 

RW {0x0 aclk_sata2 clock gating control. 

When high, disable clock 


aclk_satal_en 
RW |0xO aclk_satal1 clock gating control. 
When high, disable clock 
aclk_sata0O_en 
7 RW /|0x0O aclk_sataO clock gating control. 
When high, disable clock 
clk_pmalive2_en 
RW {0x0 clk_pmalive2 clock gating control. 
When high, disable clock 
clk_pmalivei_en 
5 RW {0x0 clk_pmalivel1 clock gating control. 
When high, disable clock 
clk_pmaliveO_en 
4 RW |0x0 clk_pmaliveO clock gating control. 
When high, disable clock 
reserved 


3 |RO_|0x0_ [reserved 
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| Bit |Attr| Reset Value, 


Po escription 
clk_pipephy2_ref_en 

RW {0x0 clk_pipephy2_ref clock gating control. 
When high, disable clock 


clk_pipephy1_ref_en 
1 RW {0x0 clk_pipephy1_ref clock gating control. 
When high, disable clock 
clk_pipephyO_ref_en 
RW {0x0 clk_pipephyO_ref clock gating control. 
When high, disable clock 


CRU _ GATE CON38 
Address: Operational Base + offset (0x0898) 


| Bit |Attr| Reset Value, 


Po eseription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
St: 16/WO'/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
clk_pcie_1l1_pipe_en 
15 RW {0x0 clk_pcie_1l1_pipe clock gating control. 
When high, disable clock 


clk_pcie_1l0_pipe_en 
RW {0x0 clk_pcie_1l0_pipe clock gating control. 
When high, disable clock 


clk_pcie_1l2_pipe_en 
RW {0x0 clk_pcie_1I2_pipe clock gating control. 
When high, disable clock 
112:10/RO_ [Oxo sireserved 


clk_pipephy2_pipe_u3_g_en 
RW {0x0 clk_pipephy2_pipe_u3_g clock gating control. 
When high, disable clock 


clk_pipephy2_pipe_asic_g_en 
RW {0x0 clk_pipephy2_pipe_asic_g clock gating control. 
When high, disable clock 
clk_pipephy1_pipe_asic_g_en 
7 RW {0x0 clk_pipephy1_pipe_asic_g clock gating control. 
When high, disable clock 
clk_pipephyO_pipe_asic_g_en 
RW {0x0 clk_pipephyO_pipe_asic_g clock gating control. 
When high, disable clock 
clk_pipephy2_pipe_g_en 
5 RW {0x0 clk_pipephy2_pipe_g clock gating control. 
When high, disable clock 
clk_pipephy1_pipe_g_en 
RW {0x0 clk_pipephy1_pipe_g clock gating control. 
When high, disable clock 
clk_pipephyO_pipe_g_en 


RW {0x0 clk_pipephyO_pipe_g clock gating control. 
When high, disable clock 


2:0 |RO [Oxo reserved 


CRU_ GATE CON39 
Address: Operational Base + offset (Ox089C) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP FeO; /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 |RO_|0x0000 


clk_pcie_2l_pipe_en 
1 RW {0x0 clk_pcie_2I_pipe clock gating control. 
When high, disable clock 
clk_pcie_4l_pipe_en 
RW {0x0 clk_pcie_4l_pipe clock gating control. 
When high, disable clock 


CRU GATE CON40 
Address: Operational Base + offset (OxO8A0 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved ll FSCS 


115:10/RO_|0x00___—[reserved 


clk_rkvdecO_core_en 
RW /|0x0 clk_rkvdecO_core clock gating control. 
When high, disable clock 


clk_rkvdecO_hevc_ca_en 
RW |0x0 clk_rkvdecO_hevc_ca clock gating control. 
When high, disable clock 
clk_rkvdecO_ca_en 
7 RW /|0x0 clk_rkvdecO_ca clock gating control. 
When high, disable clock 
aclk_rkvdecO_biu_en 
RW /0x0 aclk_rkvdecO_biu clock gating control. 
When high, disable clock 
hclk_rkvdecO_biu_en 
5 RW {0x0 hclk_rkvdecO_biu clock gating control. 
When high, disable clock 
aclk_rkvdecO_en 
4 RW /|0x0 aclk_rkvdecO clock gating control. 
When high, disable clock 
hcelk_rkvdecO_en 
3 RW {0x0 hclk_rkvdecO clock gating control. 
When high, disable clock 
aclk_rkvdec_ccu_en 
2 RW |0x0 aclk_rkvdec_ccu clock gating control. 
When high, disable clock 
aclk_rkvdecO_root_en 
1 RW /|0x0 aclk_rkvdecO_root clock gating control. 
When high, disable clock 
hclk_rkvdecO_root_en 
RW |0x0 hclk_rkvdecO_root clock gating control. 
When high, disable clock 


CRU GATE CON41 
Address: Operational Base + offset (Ox08A4) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oT Te WO: 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO [0x00 reserved 
clk_rkvdeci_core_en 
clk_rkvdeci_core clock gating control. 
When high, disable clock 
clk_rkvdeci_hevc_ca_en 
clk_rkvdeci_hevc_ca clock gating control. 
When high, disable clock 
clk_rkvdeci_ca_en 
clk_rkvdeci_ca clock gating control. 
When high, disable clock 
aclk_rkvdeci_biu_en 
aclk_rkvdeci_biu clock gating control. 
When high, disable clock 
helk_rkvdeci_biu_en 
hclk_rkvdeci_biu clock gating control. 
When high, disable clock 
aclk_rkvdeci_en 
aclk_rkvdeci clock gating control. 
When high, disable clock 
hclk_rkvdeci_en 
hclk_rkvdeci clock gating control. 
When high, disable clock 
aclk_rkvdeci_root_en 
aclk_rkvdeci_root clock gating control. 
When high, disable clock 
hclk_rkvdeci_root_en 
hcelk_rkvdeci_root clock gating control. 
When high, disable clock 


CRU_ GATE CON42 
pie (a Operational Base + offset (Ox08A8) 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 

1'b1: Write access enable 
utmi_ohci_clk48_hostO_en 
utmi_ohci_clk48_host0O clock gating control. 
When high, disable clock 

aclk_usb_grf_en 

aclk_usb_grf clock gating control. 

When high, disable clock 
hclk_host_arb1i_en 

hclk_host_arb1i clock gating control. 

When high, disable clock 

hclk_host1i_en 

hclk_host1 clock gating control. 

When high, disable clock 
hclk_host_arbO_en 

hclk_host_arbO clock gating control. 

When high, disable clock 
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| Bit |Attr| Reset Value, 


hclk_hostO_en 
10 RW /|0x0 hclk_host0O clock gating control. 
When high, disable clock 
ref_clk_usb30tg1_en 
RW /|0x0 ref_clk_usb3otg1 clock gating control. 
When high, disable clock 
B frw foo suspend_clk_usb3o0tg1_en 
RW |0x0 suspend_clk_usb3otg1 clock gating control. 
When high, disable clock 
7 RW |0x0 aclk_usb3otg1 clock gating control. 
When high, disable clock 
6 fw foo ref_clk_usb30tg0_en 
RW |0x0 ref_clk_usb3otg0O clock gating control. 
When high, disable clock 


suspend_clk_usb3o0tgO_en 

5 RW {0x0 suspend_clk_usb3otg0 clock gating control. 
When high, disable clock 
aclk_usb3o0tgO_en 

4 RW |0x0 aclk_usb3otgO clock gating control. 
When high, disable clock 
hclk_usb_biu_en 

3 RW {0x0 hclk_usb_biu clock gating control. 
When high, disable clock 
aclk_usb_biu_en 

2 RW |0x0 aclk_usb_biu clock gating control. 
When high, disable clock 
hclk_usb_root_en 

1 RW /|0x0 hclk_usb_root clock gating control. 
When high, disable clock 
aclk_usb_root_en 

RW |0x0 aclk_usb_root clock gating control. 

When high, disable clock 


CRU_ GATE CON43 
Address: Operational Base + offset (OxO8AC) 


| Bit |Attr| Reset Value, 


[eseription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:1 |RO [0x0000 reserved 
utmi_ohci_clk48_host1_en 
RW {0x0 utmi_ohci_clk48_host1 clock gating control. 


When high, disable clock 


CRU GATE CON44 
Address: Operational Base + offset (OxO08BO 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr| Reset Value, 


Po escription 
hclk_jpeg_encoder2_en 

RW {0x0 hclk_jpeg_encoder2 clock gating control. 
When high, disable clock 


aclk_jpeg_encoder2_en 

14 RW {0x0 aclk_jpeg_encoder2 clock gating control. 
When high, disable clock 
hclk_jpeg_encoder1i_en 

13 RW {0x0 hclk_jpeg_encoder1 clock gating control. 
When high, disable clock 
aclk_jpeg_encoderi_en 

12 RW |0x0 aclk_jpeg_encoder1 clock gating control. 
When high, disable clock 
hclk_jpeg_encoderO_en 

11 RW |0x0 hclk_jpeg_encoderO clock gating control. 
When high, disable clock 
aclk_jpeg_encoderO_en 

10 RW |0x0 aclk_jpeg_encoderO clock gating control. 
When high, disable clock 
hclk_vpu_en 

RW |0x0 hclk_vpu clock gating control. 
When high, disable clock 
aclk_vpu_en 
RW |0x0 aclk_vpu clock gating control. 

When high, disable clock 


aclk_jpeg_decoder_biu_en 
RW |0x0 aclk_jpeg_decoder_biu clock gating control. 
When high, disable clock 


hclk_vdpu_biu_en 
RW |0x0 hclk_vdpu_biu clock gating control. 

When high, disable clock 
aclk_vdpu_low_biu_en 

5 RW {0x0 aclk_vdpu_low_biu clock gating control. 
When high, disable clock 
aclk_vdpu_biu_en 

4 RW |0x0O aclk_vdpu_biu clock gating control. 
When high, disable clock 


aclk_jpeg_decoder_root_en 


RW /|0x0 aclk_jpeg_decoder_root clock gating control. 


When high, disable clock 


hclk_vdpu_root_en 

RW. |0x0O hclk_vdpu_root clock gating control. 
When high, disable clock 
aclk_vdpu_low_root_en 

1 RW_|0x0 aclk_vdpu_low_root clock gating control. 

When high, disable clock 
aclk_vdpu_root_en 

RW |0x0 aclk_vdpu_root clock gating control. 
When high, disable clock 


CRU GATE CON45 
Address: Operational Base + offset (0x08B4) 
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| Bit |Attr|ResetValue| Ci eescription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

=e BihO WO | Ox0000 1'bO: Write access disable 
1'b1: Write access enable 

15:13[RO_ [Oxo [reserved 
clk_rga3_O_core_en 

12 RW |0x0 clk_rga3_O_core clock gating control. 
When high, disable clock 
aclk_rga3_0O_en 

11 RW |0x0 aclk_rga3_0 clock gating control. 
When high, disable clock 
hclk_rga3_O_en 

10 RW {0x0 hclk_rga3_0 clock gating control. 
When high, disable clock 
clk_rga2_core_en 

RW |0x0 clk_rga2_core clock gating control. 
When high, disable clock 
aclk_rga2_en 
RW |0x0 aclk_rga2 clock gating control. 

When high, disable clock 
hclk_rga2_en 

7 RW |0x0 hclk_rga2 clock gating control. 
When high, disable clock 


clk_iep2p0O_core_en 
RW |0x0 clk_iep2p0_core clock gating control. 
When high, disable clock 


aclk_iep2p0O_en 

5 RW |0x0 aclk_iep2p0 clock gating control. 
When high, disable clock 
hclk_iep2p0_en 

4 RW {0x0 hclk_iep2p0 clock gating control. 
When high, disable clock 
hclk_jpeg_decoder_en 

3 RW {0x0 hclk_jpeg_decoder clock gating control. 
When high, disable clock 
aclk_jpeg_decoder_en 

2 RW /|0x0 aclk_jpeg_decoder clock gating control. 
When high, disable clock 
hclk_jpeg_encoder3_en 

1 RW {0x0 hclk_jpeg_encoder3 clock gating control. 
When high, disable clock 
aclk_jpeg_encoder3_en 

RW |0x0 aclk_jpeg_encoder3 clock gating control. 

When high, disable clock 


CRU GATE CON47 
Address: Operational Base + offset (OxO8BC 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ST Te WO, (Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 |RO_|0x000 
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| Bit |Attr| Reset Value, 


Po Ciescription 
clk_rkvencO_core_en 
RW /0x0 clk_rkvencO_core clock gating control. 

When high, disable clock 
aclk_rkvencO_en 

5 RW {0x0 aclk_rkvencO clock gating control. 
When high, disable clock 
helk_rkvencO_en 

4 RW |0x0 hclk_rkvencO clock gating control. 
When high, disable clock 


aclk_rkvencO_biu_en 

3 RW {0x0 aclk_rkvencO_biu clock gating control. 
When high, disable clock 
helk_rkvencO_biu_en 

2 RW /0x0 hclk_rkvencO_biu clock gating control. 
When high, disable clock 
aclk_rkvencO_root_en 

1 RW |0x0 aclk_rkvencO_root clock gating control. 
When high, disable clock 
hclk_rkvencO_root_en 

RW /|0x0 hclk_rkvencO_root clock gating control. 

When high, disable clock 


CRU GATE CON48 
Address: Operational Base + offset (Ox08CO) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
WO;/0x0006 1'bO: Write access disable 

1'b1: Write access enable 


clk_rkvenci_core_en 
clk_rkvenci_core clock gating control. 
When high, disable clock 
aclk_rkvenci_en 

aclk_rkvenci clock gating control. 
When high, disable clock 
hclk_rkvenci_en 

hclk_rkvenci clock gating control. 
When high, disable clock 
aclk_rkvenci_biu_en 
aclk_rkvenci_biu clock gating control. 
When high, disable clock 
helk_rkvenci_biu_en 
helk_rkvenci_biu clock gating control. 
When high, disable clock 
aclk_rkvenci_root_en 
aclk_rkvenci_root clock gating control. 
When high, disable clock 
hclk_rkvenci_root_en 
helk_rkvenci_root clock gating control. 
When high, disable clock 


CRU GATE CON49 
Address: Operational Base + offset (Ox08C4) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

eB EehO WO /OXD0N0 1'bO: Write access disable 
1'b1: Write access enable 
hclk_fisheyeO_en 

15 RW {0x0 hclk_fisheyeO clock gating control. 
When high, disable clock 
aclk_fisheyeO_en 

14 RW |0x0 aclk_fisheyeO clock gating control. 
When high, disable clock 
hclk_ispO_en 

13 RW {0x0 hclk_ispO clock gating control. 
When high, disable clock 
aclk_ispO_en 

12 RW /|0x0 aclk_ispO clock gating control. 
When high, disable clock 
clk_ispO_core_vicap_en 

RW |0x0 clk_ispO_core_vicap clock gating control. 

When high, disable clock 


clk_ispO_core_marvin_en 

RW |0x0 clk_ispO_core_marvin clock gating control. 
When high, disable clock 
clk_ispO_core_en 

RW |0x0O clk_ispO_core clock gating control. 
When high, disable clock 


hclk_vicap_en 
RW /0x0 hclk_vicap clock gating control. 
When high, disable clock 
aclk_vicap_en 
7 RW |0x0O aclk_vicap clock gating control. 
When high, disable clock 
dclk_vicap_en 
RW /|0x0 dclk_vicap clock gating control. 
When high, disable clock 


pclk_vi_biu_en 
RW |0x0 pclk_vi_biu clock gating control. 
When high, disable clock 


hcelk_vi_biu_en 
RW |0x0O hcelk_vi_biu clock gating control. 
When high, disable clock 


aclk_vi_biu_en 
RW |0x0 aclk_vi_biu clock gating control. 
When high, disable clock 


pclk_vi_root_en 
RW |0x0 pclk_vi_root clock gating control. 
When high, disable clock 
hclk_vi_root_en 
1 RW |0x0 hcelk_vi_root clock gating control. 
When high, disable clock 
aclk_vi_root_en 
RW /|0x0 aclk_vi_root clock gating control. 
When high, disable clock 


CRU _ GATE CON50 
Address: Operational Base + offset (Ox08C8) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP Te WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:10/RO_|Ox0O_ [reserved 


pclk_csi_host_5_en 
RW /|0x0 pclk_csi_host_5 clock gating control. 
When high, disable clock 


pclk_csi_host_4_en 
RW |0x0 pclk_csi_host_4 clock gating control. 
When high, disable clock 
pclk_csi_host_3_en 
7 RW |0x0 pclk_csi_host_3 clock gating control. 
When high, disable clock 
pclk_csi_host_2_en 
RW |0x0 pclk_csi_host_2 clock gating control. 
When high, disable clock 
pclk_csi_host_1_en 
5 RW {0x0 pclk_csi_host_1 clock gating control. 
When high, disable clock 
pclk_csi_host_O_en 
4 RW {0x0 pclk_csi_host_0O clock gating control. 
When high, disable clock 


clk_fisheye1_core_en 
RW /|0x0 clk_fisheyei_core clock gating control. 
When high, disable clock 


hclk_fisheye1_en 

RW |0x0 hclk_fisheyel clock gating control. 
When high, disable clock 
aclk_fisheye1_en 

1 RW |0x0 aclk_fisheyel clock gating control. 

When high, disable clock 
clk_fisheyeO_core_en 

RW |0x0 clk_fisheyeO_core clock gating control. 
When high, disable clock 


CRU GATE CON51i 
Address: Operational Base + offset (Ox08CC) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)W@ |Pxcuvd 1'bO: Write access disable 
1'b1: Write access enable 


iclk_csihost1_en 
iclk_csihost1 clock gating control. 


When high, disable clock 


iclk_csihost01_en 
iclk_csihost01 clock gating control. 
When high, disable clock 


15:13|RO_ [0 

22 
iclk_csihostO_en 
iclk_csihostO clock gating control. 
When high, disable clock 


Copyright 2022 © Rockchip Electronics Co., Ltd. 150 


RK3588 TRM-Part1 


| Bit [Attr/ResetValue| Céeescription 
clk_csihost5_vicap_en 
RW {0x0 clk_csihost5_vicap clock gating control. 


When high, disable clock 


clk_csihost4_vicap_en 
RW /|0x0 clk_csihost4_vicap clock gating control. 
When high, disable clock 
clk_csihost3_vicap_en 
7 RW |0x0 clk_csihost3_vicap clock gating control. 
When high, disable clock 


clk_csihost2_vicap_en 
RW {0x0 clk_csihost2_vicap clock gating control. 
When high, disable clock 
a. clk_csihost1_vicap_en 
RW /|0x0O clk_csihost1_vicap clock gating control. 
When high, disable clock 


clk_csihostO_vicap_en 
RW {0x0 clk_csihostO_vicap clock gating control. 
When high, disable clock 


3:0 |RO [Oxo [reserved 


CRU GATE CON52 
Address: Operational Base + offset (OxO08D0 


| Bit_|Attr| Reset Value 


write_enable 
I Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
es Se bi: Write access enable 


fx0_reserved__ 

0x0 dclk_vp0O clock gating control. 
When high, disable clock 
dclk_vp2_src_en 
dclk_vp2_src clock gating control. 
When high, disable clock 
dclk_vp1_src_en 
dclk_vp1_src clock gating control. 
When high, disable clock 
dclk_vpO_src_en 
dclk_vpO_src clock gating control. 
When high, disable clock 


aclk_vop_en 
aclk_vop clock gating control. 
When high, disable clock 


hclk_vop_en 

hclk_vop clock gating control. 
When high, disable clock 
pclk_vop_biu_en 

pclk_vop_biu clock gating control. 
When high, disable clock 
hclk_vop_biu_en 

hclk_vop_biu clock gating control. 
When high, disable clock 
aclk_vop_low_biu_en 
aclk_vop_low_biu clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po Ciescription 
aclk_vop_biu_en 
4 RW /0x0 aclk_vop_biu clock gating control. 
When high, disable clock 
pclk_vop_root_en 
3 RW {0x0 pclk_vop_root clock gating control. 
When high, disable clock 


hclk_vop_root_en 

2 RW |0x0 hclk_vop_root clock gating control. 
When high, disable clock 
aclk_vop_low_root_en 

1 RW |0x0 aclk_vop_low_root clock gating control. 
When high, disable clock 
aclk_vop_root_en 

RW /|0x0 aclk_vop_root clock gating control. 

When high, disable clock 


CRU_GATE CON53 
Address: Operational Base + offset (Ox08D4 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:11/RO_|0x00__—_—reserved 
aclk_vop_doby_en 
10 RW |0x0O aclk_vop_doby clock gating control. 
When high, disable clock 
pclk_vop_channel_biu_en 
RW {0x0 pclk_vop_channel_biu clock gating control. 
When high, disable clock 


clk_vop_pmu_en 
RW {0x0 clk_vop_pmu clock gating control. 
When high, disable clock 
clk_dsihosti_en 
7 RW /|0x0 clk_dsihost1 clock gating control. 
When high, disable clock 


clk_dsihostO_en 
RW {0x0 clk_dsihost0 clock gating control. 

When high, disable clock 
pclk_dsihost1i_en 

5 RW {0x0 pclk_dsihosti clock gating control. 
When high, disable clock 
pclk_dsihostO_en 

4 RW |0x0 pclk_dsihostO clock gating control. 
When high, disable clock 
pclk_vopgrf_en 

3 RW {0x0 pclk_vopgrf clock gating control. 
When high, disable clock 
dclk_vp3_en 

2 RW /|0x0 dclk_vp3 clock gating control. 
When high, disable clock 
dclk_vp2_en 

1 RW {0x0 dclk_vp2 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


dclk_vpi_en 
RW |0x0 dclk_vp1 clock gating control. 
When high, disable clock 


CRU GATE CON55 
Address: Operational Base + offset (OxO8DC) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
ot TO WO, (0x0000 1'bO: Write access disable 

1'b1: Write access enable 


reserved 


pclk_hdcpO_en 
0x0 pclk_hdcpO clock gating control. 
When high, disable clock 


15 [RO |oxo 
hclk_hdcpO_en 
hclk_hdcpO clock gating control. 
When high, disable clock 


aclk_hdcp0O_en 
aclk_hdcp0O clock gating control. 
When high, disable clock 


hclk_hdcp_keyO_en 

11 RW |0x0 hclk_hdcp_keyO clock gating control. 
When high, disable clock 
pclk_voOgrf_en 

10 RW {0x0 pclk_voOgrf clock gating control. 
When high, disable clock 
aclk_hdcpO_biu_en 

RW |0x0 aclk_hdcpO_biu clock gating control. 

When high, disable clock 


pclk_voO_s_biu_en 
RW /|0x0 pclk_voO_s_biu clock gating control. 
When high, disable clock 


pclk_vo0_biu_en 
RW /|0x0 ih vo0O_biu clock gating control. 
When high, disable clock 


hclk_voO_s_biu_en 
RW /|0x0 hclk_vo0O_s_biu clock gating control. 
When high, disable clock 


hclk_voO_biu_en 

5 RW {0x0 hclk_voO_biu clock gating control. 
When high, disable clock 
pclk_voO_s_root_en 

4 RW |0x0 pclk_voO_s_root clock gating control. 
When high, disable clock 
pclk_voO_root_en 

3 RW {0x0 pclk_vo0_root clock gating control. 
When high, disable clock 
hclk_voO_s_root_en 

2 RW /|0x0 hclk_voO_s_root clock gating control. 
When high, disable clock 
hclk_voO_root_en 

1 RW /0x0 hclk_voO_root clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC(*éDe@Scription 
aclk_voO_root_en 

RW /0x0 aclk_voO_root clock gating control. 
When high, disable clock 


CRU GATE CON56 
Address: Operational Base + offset (OxO8E0) 


| Bit [Attr/ResetValue| Ci escription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
a DihO WO /0X0000 1'bO: Write access disable 
1'b1: Write access enable 
clk_i2s8_8ch_tx_en 
15 RW {0x0 clk_i2s8_8ch_tx_src clock gating control. 
When high, disable clock 
helk_i2s8_8ch_en 
14 RW |0x0 hclk_i2s8_8ch clock gating control. 
When high, disable clock 
mclk_i2s4_8ch_tx_en 
13 RW {0x0 mclk_i2s4_8ch_tx clock gating control. 
When high, disable clock 
clk_i2s4_8ch_frac_tx_en 
12 RW |0x0O clk_i2s4_8ch_tx_frac clock gating control. 
When high, disable clock 
clk_i2s4_8ch_tx_en 
11 RW |0x0 clk_i2s4_8ch_tx_src clock gating control. 
When high, disable clock 
hcelk_i2s4_8ch_en 
10 RW {0x0 hclk_i2s4_8ch clock gating control. 
When high, disable clock 
clk_dp1_en 
RW |0x0 clk_dp1 clock gating control. 
When high, disable clock 
clk_dpO_en 
RW |0x0 clk_dpO clock gating control. 
When high, disable clock 
pclk_s_dp1i_en 
7 RW |0x0 pclk_s_dpi clock gating control. 
When high, disable clock 
pclk_s_dpO_en 
RW |0x0 pclk_s_dp0O clock gating control. 
When high, disable clock 
pclk_dp1i_en 
5 RW |0x0 pclk_dp1i clock gating control. 
When high, disable clock 
pclk_dpO_en 
4 RW |0x0 pclk_dpO clock gating control. 
When high, disable clock 
clk_auxi6mhz_1_en 
3 RW {0x0 clk_aux16mhz_1 clock gating control. 
When high, disable clock 
clk_aux1i6mhz_0O_en 
2 RW /|0x0 clk_aux16mhz_0 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


pclk_trngO_en 
1 RW {0x0 pclk_trngO clock gating control. 
When high, disable clock 


aclk_trngO_en 
RW /|0x0O aclk_trngO clock gating control. 
When high, disable clock 


CRU GATE CON57 
Address: Operational Base + offset (OxO8E4 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12|RO_|0x0___—_—reserved 


mclk_spdif5_en 
RW |0x0 mclk_spdif5 clock gating control. 
When high, disable clock 


11 
mclk_spdif5_dpi_en 
10 RW {0x0 mclk_spdif5_dp1 clock gating control. 
When high, disable clock 
clk_spdif5_dpi_frac_en 
RW |0x0 clk_spdif5_dp1_frac clock gating control. 
When high, disable clock 


clk_spdif5_dp1_en 
RW |0x0 clk_spdif5_dpi_src clock gating control. 
When high, disable clock 


hclk_spdif5_dp1_en 

7 RW {0x0 hclk_spdif5_dp1 clock gating control. 
When high, disable clock 
mclk_spdif2_en 

RW /|0x0 mclk_spdif2 clock gating control. 

When high, disable clock 
mclk_spdif2_dp0O_en 

5 RW {0x0 mclk_spdif2_dp0 clock gating control. 
When high, disable clock 
clk_spdif2_dp0_frac_en 

4 RW {0x0 clk_spdif2_dpO_frac clock gating control. 
When high, disable clock 
clk_spdif2_dp0O_en 

3 RW {0x0 clk_spdif2_dp0O_src clock gating control. 
When high, disable clock 
hclk_spdif2_dp0O_en 

2 RW {0x0 hclk_spdif2_dp0 clock gating control. 
When high, disable clock 
mclk_i2s8_8ch_tx_en 

1 RW /|0x0 mclk_i2s8_8ch_tx clock gating control. 
When high, disable clock 
clk_i2s8_8ch_frac_tx_en 

RW {0x0 clk_i2s8_8ch_tx_frac clock gating control. 

When high, disable clock 


CRU GATE CON59 
Address: Operational Base + offset (OxO8EC) 
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| Bit [Attr|ResetValue| ss ——“—i‘“‘;CCéiSescription = 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
Se Bak 6 WO; Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
RW |0x0 pclk Ss —edp1 “clock gating control. 
ane high, disable clock 
RW |0x0 pclk_s_edpO clock gating control. 
When high, disable clock 


pclk_vol1_s_ biu_en 
RW |0x0 pclk_vol_s_biu clock gating control. 
When high, disable clock 


pclk_volgrf_en 
12 RW /|0x0 pclk_voigrf clock gating control. 
When high, disable clock 
pclk_vo1_biu_en 
RW {0x0 pclk_vo1_biu clock gating control. 
When high, disable clock 


hclk_vo1_s_biu_en 

RW |0x0 hclk_vol_s_biu clock gating control. 
When high, disable clock 
hclk_voi1_biu_en 

RW |0x0O hclk_vol1_biu clock gating control. 
When high, disable clock 


aclk_vo1_biu_en 
RW |0x0 aclk_voi1_biu clock gating control. 
When high, disable clock 
7 [RO _|oxo, si reserved 
aclk_hdcp1_biu_en 
RW |0x0O aclk_hdcp1_biu clock gating control. 
When high, disable clock 
pclk_vol_s_root_en 
5 RW {0x0 pclk_vo1_s_root clock gating control. 
When high, disable clock 
pclk_vo1_root_en 
4 RW |0x0 pclk_vol1_root clock gating control. 
When high, disable clock 
hclk_vo1_s_root_en 
3 RW {0x0 hclk_vo1_s_root clock gating control. 
When high, disable clock 
hclk_vo1_root_en 
2 RW |0x0 hclk_vol1_root clock gating control. 
When high, disable clock 
aclk_hdmirx_root_en 
1 RW /|0x0 aclk_hdmirx_root clock gating control. 
When high, disable clock 
aclk_hdcp1_root_en 
RW |0x0 aclk_hdcp1_root clock gating control. 
When high, disable clock 


CRU GATE CON60 
Address: Operational Base + offset (OxO8FO) 
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| Bit |Attr|ResetValue| Cieescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
3 FO WO; Ox0000 1'bO: Write access disable 

1'b1: Write access enable 


po fechamtao-eore ci 
5 fw po clk_hdmitxO_earc clock gating control. 
When high, disable clock 


114:12|RO_ [0x0 [reserved 
pclk_hdmitxO_en 
RW {0x0 pclk_hdmitx0 clock gating control. 


When high, disable clock 
pclk_trng1_en 
RW {0x0 ia trng1 clock gating control. 
When high, disable clock 
aclk_trng1i_en 
RW {0x0 aclk_trng1 clock gating control. 
When high, disable clock 
8 |RO_ [0x0 reserved 
pclk_hdcp1_en 
RW {0x0 pclk_hdcp1i clock gating control. 
When high, disable clock 
hclk_hdcp1_en 
RW |0x0 hclk_hdcp1 clock gating control. 
When high, disable clock 
aclk_hdcp1_en 
5 RW {0x0 aclk_hdcp1 clock gating control. 
When high, disable clock 
hclk_hdcp_key1_en 
RW |0x0 hclk_hdcp_key1 clock gating control. 
When high, disable clock 


mcelk_i2s7_8ch_rx_en 
RW |0x0 meclk_i2s7_8ch_rx clock gating control. 
When high, disable clock 


clk_i2s7_ 8ch_frac_rx_en 

2 RW /0x0 clk_i2s7_8ch_rx_frac clock gating control. 
When high, disable clock 
clk_i2s7_8ch_rx_en 

1 RW |0x0 clk_i2s7_8ch_rx_src clock gating control. 
When high, disable clock 
hclk_i2s7_8ch_en 

RW {0x0 helk_i2s7_8ch clock gating control. 

When high, disable clock 


CRU _ GATE CON61 
Address: Operational Base + offset (Ox08F4) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
I Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


clk_hdmirx_tmdsqp_en 
15 RW {0x0 clk_hdmirx_tmdsqp clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po CC—“‘CSCC(*éieScription 
clk_hdmirx_aud_en 

14 RW /|0x0 clk_hdmirx_aud clock gating control. 
When high, disable clock 


clk_hdmirx_aud_frac_en 
13 RW {0x0 clk_hdmirx_aud_frac clock gating control. 
When high, disable clock 


clk_hdmirx_aud_src_en 
RW |0x0 clk_hdmirx_aud_src clock gating control. 
When high, disable clock 


12 
clk_hdmirx_ref_en 

11 RW |0x0 clk_hdmirx_ref clock gating control. 
When high, disable clock 
pclk_hdmirx_en 

10 RW /|0x0 pclk_hdmirx clock gating control. 
When high, disable clock 
aclk_hdmirx_en 

RW {0x0 aclk_hdmirx clock gating control. 

When high, disable clock 


8 |RO_|0x0_ [reserved 


clk_hdmitx1_ref_en 
7 RW |0x0 clk_hdmitx1_ref clock gating control. 
When high, disable clock 


clk_hdmitx1_earc_en 
RW |0x0 clk_hdmitx1_earc clock gating control. 
When high, disable clock 


5:3 [RO |0xO_——sireserved = ss CP SC 


pclk_hdmitx1_en 

2 pclk_hdmitx1 clock gating control. 

When high, disable clock 

1 [RO [oxo sreserved 
clk_hdmitx0O_ref_en 


RW /|0x0 clk_hdmitx0_ref clock gating control. 
When high, disable clock 


CRU GATE CON62 
Address: Operational Base + offset (OxO08F8 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
Bt TO WO” | OBUO0E 1'bO: Write access disable 

1'bi: Write access enable 

mcelk_i2s6_8ch_tx_en 
15 RW |0x0 mclk_i2s6_8ch_tx clock gating control. 

When high, disable clock 


clk_i2s6_8ch_frac_tx_en 
14 RW |0x0 clk_i2s6_8ch_tx_frac clock gating control. 
When high, disable clock 
clk_i2s6_8ch_tx_en 
13 RW {0x0 clk_i2s6_8ch_tx_src clock gating control. 
When high, disable clock 
helk_i2s5_8ch_en 
12 RW /|0x0 hcelk_i2s5_8ch clock gating control. 
When high, disable clock 
reserved 


11:9 |RO oxo [reserved 
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| Bit |Attr| Reset Value, 


Po CCiescription 
mclk_i2s5_8ch_tx_en 
RW {0x0 mclk_i2s5_8ch_tx clock gating control. 
When high, disable clock 
clk_i2s5_8ch_frac_tx_en 
7 RW |0x0 clk_i2s5_8ch_tx_frac clock gating control. 
When high, disable clock 
clk_i2s5_8ch_tx_en 
RW |0x0 clk_i2s5_8ch_tx_src clock gating control. 
When high, disable clock 
5 RW {0x0 clk_edp1_200m clock gating control. 
When high, disable clock 


clk_edp1_24m_en 

4 RW /0x0 clk_edp1_24m clock gating control. 
When high, disable clock 
pclk_edp1_en 

3 RW {0x0 pclk_edp1 clock gating control. 
When high, disable clock 
clk_edp0_200m_en 

2 RW /|0x0 clk_edp0O_200m clock gating control. 
When high, disable clock 
clk_edp0_24m_en 

1 RW /|0x0O clk_edp0O_24m clock gating control. 
When high, disable clock 
pclk_edpO_en 

RW |0x0 pclk_edpO clock gating control. 

When high, disable clock 


CRU GATE CON63 
Address: Operational Base + offset (OxO8FC) 


| Bit [Attr|ResetValue| Ci‘ Scriptom = 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
SL tO WO Ox0008 1'bO: Write access disable 
1'b1: Write access enable 
mclk_spdifrx1_en 
15 RW /|0x0 mclk_spdifrx1i clock gating control. 
When high, disable clock 
hclk_spdifrx1_en 
14 RW /|0x0 hclk_spdifrx1 clock gating control. 
When high, disable clock 


mclk_spdifrxO_en 

13 RW |0x0 mclk_spdifrxO clock gating control. 
When high, disable clock 
hclk_spdifrxO_en 

12 RW /|0x0 hclk_spdifrxO clock gating control. 
When high, disable clock 
mclk_spdif4_en 

11 RW |0x0 mclk_spdif4 clock gating control. 
When high, disable clock 
clk_spdif4_frac_en 

10 RW /|0x0O clk_spdif4_frac clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po CCiescription 
clk_spdif4_en 

RW /|0x0 clk_spdif4_src clock gating control. 
When high, disable clock 
hclk_spdif4_en 

RW /|0x0 hclk_spdif4 clock gating control. 
When high, disable clock 
mclk_spdif3_en 

7 RW |0x0 mclk_spdif3 clock gating control. 

When high, disable clock 


clk_spdif3_frac_en 
RW |0x0 clk_spdif3_frac clock gating control. 
When high, disable clock 


clk_spdif3_en 

5 RW {0x0 clk_spdif3_src clock gating control. 
When high, disable clock 
hclk_spdif3_en 

4 RW {0x0 hclk_spdif3 clock gating control. 
When high, disable clock 


hclk_i2s6_8ch_en 


RW |0x0 helk_i2s6_8ch clock gating control. 
When high, disable clock 


mclk_i2s6_8ch_rx_en 

RW /0x0 mclk_i2s6_8ch_rx clock gating control. 
When high, disable clock 
clk_i2s6_8ch_frac_rx_en 

1 RW |0x0 clk_i2s6_8ch_rx_frac clock gating control. 

When high, disable clock 
clk_i2s6_8ch_rx_en 

RW {0x0 clk_i2s6_8ch_rx_src clock gating control. 
When high, disable clock 


CRU GATE CON64 
Address: Operational Base + offset (0x0900 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
ere WO: OxG00e 1'bO: Write access disable 
1'b1: Write access enable 
dclk_vp2hdmi_bridgei_vol1_en 
RW {0x0 dclk_vp2hdmi_bridge1_voi clock gating control. 
When high, disable clock 


dclk_vp2hdmi_bridgeO_vol1_en 


RW |0x0 dclk_vp2hdmi_bridgeO_vol clock gating control. 
When high, disable clock 
[13:2 |RO_[0x000_si reserved 
mclk_spdifrx2_en 
RW {0x0 mclk_spdifrx2 clock gating control. 
When high, disable clock 


hclk_spdifrx2_en 
RW |0x0 hclk_spdifrx2 clock gating control. 
When high, disable clock 


CRU GATE CON65 
Address: Operational Base + offset (0x0904) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP Te WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:10/RO_|Ox0O_ [reserved 


clk_hdmitrx_refsrc_en 
RW |0x0 clk_hdmitrx_refsrc clock gating control. 
When high, disable clock 


pclk_s_ hdmirx_en 
RW |0x0 pclk_s_ hdmirx clock gating control. 
When high, disable clock 


mclk_i2s10_8ch_rx_en 

7 RW |0x0 mclk_i2s10_8ch_rx clock gating control. 
When high, disable clock 
clk_i2s10_8ch_frac_rx_en 

RW {0x0 clk_i2s10_8ch_rx_frac clock gating control. 

When high, disable clock 
clk_i2s10_8ch_rx_en 

5 RW {0x0 clk_i2s10_8ch_rx_src clock gating control. 
When high, disable clock 
helk_i2s10_8ch_en 

4 RW /|0x0 hclk_i2s10_8ch clock gating control. 
When high, disable clock 
mclk_i2s9_8ch_rx_en 

3 RW {0x0 mclk_i2s9_8ch_rx clock gating control. 
When high, disable clock 

2 


clk_i2s9_8ch_frac_rx_en 
RW |0x0 clk_i2s9_8ch_rx_frac clock gating control. 
When high, disable clock 


clk_i2s9_8ch_rx_en 
1 RW |0x0 clk_i2s9_8ch_rx_src clock gating control. 
When high, disable clock 
helk_i2s9_8ch_en 
RW |0x0 helk_i2s9_8ch clock gating control. 
When high, disable clock 


CRU GATE CON66 
Address: Operational Base + offset (0x0908) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
cece Mh ‘wushe 1'bO: Write access disable 

1'b1: Write access enable 

pclk_pvtm2_en 
15 RW {0x0 pclk_pvtm2 clock gating control. 

When high, disable clock 


pclk_gpu_biu_en 

14 RW {0x0 pclk_gpu_biu clock gating control. 
When high, disable clock 
pclk_gpu_root_en 

13 RW {0x0 pclk_gpu_root clock gating control. 
When high, disable clock 
aclk_m3_gpu_biu_en 

12 RW /|0x0 aclk_m3_gpu_biu clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po CCiescription 
aclk_m2_gpu_biu_en 

11 RW /0x0 aclk_m2_gpu_biu clock gating control. 
When high, disable clock 
aclk_m1_gpu_biu_en 

10 RW {0x0 aclk_m1_gpu_biu clock gating control. 
When high, disable clock 
aclk_mO0O_gpu_biu_en 

RW |0x0 aclk_mO_gpu_biu clock gating control. 

When high, disable clock 


aclk_s_gpu_biu_en 
RW |0x0 aclk_s_gpu_biu clock gating control. 
When high, disable clock 


clk_gpu_stacks_en 
7 RW {0x0 clk_gpu_stacks clock gating control. 
When high, disable clock 
clk_gpu_coregroup_en 
RW /|0x0 clk_gpu_coregroup clock gating control. 
When high, disable clock 
reserved = a UD 


5 |RO_|0x0 [reserved 


clk_gpu_en 

4 RW |0x0 clk_gpu clock gating control. 
When high, disable clock 
clk_gpu_src_en 

3 RW {0x0 clk_gpu_src clock gating control. 
When high, disable clock 
clk_testout_gpu_en 

2 RW |0x1 clk_testout_gpu clock gating control. 
When high, disable clock 
clk_gpu_src_df_en 

1 RW {0x0 clk_gpu_src_t clock gating control. 
When high, disable clock 
reer@id Bo 


jo |RO 0x0 _—[reserved 


CRU _ GATE CON67 
Address: Operational Base + offset (Ox090C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0xQ009 1'bO: Write access disable 
1'b1: Write access enable 
15:4 0 


15:4 |RO [ox000 reserved 
clk_gpu_pvtpll_en 
clk_gpu_pvtpll clock gating control. 
When high, disable clock 
pclk_gpu_grf_en 
pclk_gpu_grf clock gating control. 
When high, disable clock 
clk_gpu_pvtm_en 
clk_gpu_pvtm clock gating control. 
When high, disable clock 
clk_pvtm2_en 
clk_pvtm2 clock gating control. 
When high, disable clock 


CRU_GATE_CON68 
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Address: Operational Base + offset (0x0910 
[Attr|ResetValue| Cieescription 

write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 
pclk_avi_en 
pclk_av1 clock gating control. 
When high, disable clock 
pclk_av1_biu_en 
pclk_avi_biu clock gating control. 
When high, disable clock 
pclk_av1_root_en 
pclk_avi_root clock gating control. 
When high, disable clock 
aclk_avi_en 
aclk_av1 clock gating control. 
When high, disable clock 
aclk_av1i_biu_en 
aclk_avi_biu clock gating control. 
When high, disable clock 
aclk_avi_root_en 
aclk_avi_root clock gating control. 
When high, disable clock 


CRU_GATE CON69 
Address: Operational Base + offset (0x0914 


| Bit [Attr|ResetValue| ————Ci@Deescription =— 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
BETO WO, |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
15 frw foo eh ddr_timer_root_en 
15 RW {0x0 clk_ddr_timer_root clock gating control. 
When high, disable clock 
fclk_ddr_cm0O_core_en 
fclk_ddr_cm0O_core clock gating control. 
When high, disable clock 
hclk_center_biu_en 
13 RW {0x0 hclk_center_biu clock gating control. 
When high, disable clock 


hclk_ahb2apb_en 
12 RW |0x0 hclk_ahb2apb clock gating control. 
When high, disable clock 


aclk_center_s400_biu_en 
RW |0x0 aclk_center_s400_biu clock gating control. 
When high, disable clock 


11 
aclk_center_s200_biu_en 
10 RW {0x0 aclk_center_s200_biu clock gating control. 
When high, disable clock 
aclk_center_s400_root_en 
RW /|0x0 aclk_center_s400_root clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC‘éD Secription 
aclk_center_s200_root_en 

RW /0x0 aclk_center_s200_root clock gating control. 
When high, disable clock 


aclk_ddr_sharemem_biu_en 
RW |0x0 aclk_ddr_sharemem_biu clock gating control. 
When high, disable clock 


aclk_ddr_sharemem_en 
RW |0x0 aclk_ddr_sharemem clock gating control. 
When high, disable clock 
aclk_dma2ddr_en 
5 RW {0x0 aclk_dma2ddr clock gating control. 
When high, disable clock 


aclk_ddr_biu_en 

4 RW /0x0 aclk_ddr_biu clock gating control. 
When high, disable clock 
pclk_center_root_en 

3 RW {0x0 pclk_center_root clock gating control. 
When high, disable clock 
hclk_center_root_en 

2 RW /|0x0 hclk_center_root clock gating control. 
When high, disable clock 
aclk_center_low_root_en 

1 RW /|0x0O aclk_center_low_root clock gating control. 
When high, disable clock 
aclk_center_root_en 

RW |0x0 aclk_center_root clock gating control. 

When high, disable clock 


CRU GATE CON70 
Address: Operational Base + offset (0x0918) 


| Bit |Attr| Reset Value 


write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —s—“‘“‘“‘SC*d 


115:13/RO [0x0 [reserved 
pclk_center_channel_biu_en 
RW |0x0 pclk_center_channel_biu clock gating control. 
When high, disable clock 


pclk_center_biu_en 
RW /0x0O pclk_center_biu clock gating control. 
When high, disable clock 


pclk_sharemem_en 
10 RW {0x0 pclk_sharemem clock gating control. 
When high, disable clock 
pclk_dma2ddr_en 
RW |0x0 pclk_dma2ddr clock gating control. 
When high, disable clock 
pclk_timer_en 
RW {0x0 pclk_timer clock gating control. 
When high, disable clock 
pclk_wdt_en 
7 RW |0x0 pclk_wdt clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po Ciescription 
pw foo pclk_ahb2apb_en 
RW /0x0 pclk_ahb2apb clock gating control. 
When high, disable clock 
pclk_center_grf_en 
5 RW {0x0 pclk_center_grf clock gating control. 
When high, disable clock 
clk_ddr_cmO_rtc_en 
4 RW |0x0 clk_ddr_cmO_rtc clock gating control. 
When high, disable clock 
reserved 


3 |RO_|0x0 [reserved 


tclk_wdt_ddr_en 

2 RW |0x0 tclk_wdt_ddr clock gating control. 
When high, disable clock 
clk_ddr_timer1_en 

1 RW /0x0 clk_ddr_timeri clock gating control. 
When high, disable clock 
clk_ddr_timerO_en 

RW /|0x0O clk_ddr_timerO clock gating control. 

When high, disable clock 


CRU GATE CON72 
Address: Operational Base + offset (0x0920 


| Bit_|Attr| Reset Value 


write_enable 
I Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:12/RO_|0xO reserved 
pclk_usb2phy_u2_1_grfO_en 
RW {0x0 pclk_usb2phy_u2_1_grfO clock gating control. 
When high, disable clock 


11 
pclk_usb2phy_u2_0_grfO_en 
10 RW {0x0 pclk_usb2phy_u2_0_grfO clock gating control. 
When high, disable clock 
pclk_usb2phy_u3_1_grfO_en 
RW {0x0 pclk_usb2phy_u3_1_grfO clock gating control. 
When high, disable clock 


pclk_usb2phy_u3_0_grfO_en 


RW /0x0O pclk_usb2phy_u3_0_grfO clock gating control. 
When high, disable clock 


pclk_apb2asb_slv_bot_right_en 

7 RW /|0x0 pclk_apb2asb_slv_bot_right clock gating control. 
When high, disable clock 
pclk_hdptx1_en 

RW {0x0 pclk_hdptx1 clock gating control. 

When high, disable clock 
pclk_hdptx0O_en 

5 RW {0x0 pclk_hdptx0 clock gating control. 
When high, disable clock 
pclk_usbdpphy1_en 

4 RW |0x0 pclk_usbdpphy1 clock gating control. 
When high, disable clock 
pclk_usbdpgrf1_en 

3 RW {0x0 pclk_usbdpgrf1 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po escription 
pclk_usbdpphyO_en 

2 RW {0x0 pclk_usbdpphy0O clock gating control. 
When high, disable clock 


pclk_usbdpgrf0_en 
1 RW /|0x0 pclk_usbdpgrf0O clock gating control. 
When high, disable clock 
lo = RO [oxo sreserved 


CRU GATE CON73 
Address: Operational Base + offset (0x0924) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved — a (c(t 


115:14/RO_|0x0_ [reserved 


clk_hdmihdp1i_en 
13 RW |0x0 clk_hdmihdp1 clock gating control. 
When high, disable clock 
clk_hdmihdpO_en 
12 RW |0x0 clk_hdmihdpo clock gating control. 
When high, disable clock 
reserved MF 


[11:0 [RO [0x000 reserved 


CRU GATE CON74 
Address: Operational Base + offset (0x0928) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31-16) WO'|0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved s—“‘*‘“Ss‘“‘“‘SC*d 


15:4 |RO |0x000 reserved 


hclk_voiusb_top_biu_en 
RW |0x0 hclk_voiusb_top_biu clock gating control. 
When high, disable clock 


3 

2 few foo hclk_voiusb_top_root_en 

2 RW /|0x0 hclk_volusb_top_root clock gating control. 
When high, disable clock 

2 fw foro aclk_volusb_top_biu_en 

1 RW |0x0 aclk_volusb_top_biu clock gating control. 
When high, disable clock 


aclk_volusb_top_root_en 
RW /0x0 aclk_volusb_top_root clock gating control. 
When high, disable clock 


CRU GATE CON75 
Address: Operational Base + offset (0x092C) 


| Bit |Attr| Reset Value, 


Pit iéecription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“—s‘“‘“‘“‘SNC*d 


15:4 |RO |0x000 reserved 
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| Bit |Attr| Reset Value, 


Po Ciescription 
pw foo cclk_src_sdio_en 
3 RW {0x0 cclk_src_sdio clock gating control. 
When high, disable clock 
hclk_sdio_en 
2 RW |0x0 hclk_sdio clock gating control. 
When high, disable clock 
1 


hclk_sdio_biu_en 
RW {0x0 hclk_sdio_biu clock gating control. 
When high, disable clock 


hclk_sdio_root_en 
RW /|0x0 hclk_sdio_root clock gating control. 
When high, disable clock 


CRU GATE CON76 
Address: Operational Base + offset (0x0930) 


| Bit |Attr| Reset Value 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


clk_rga3_1_core_en 
clk_rga3_1_core clock gating control. 
When high, disable clock 
aclk_rga3_1_en 
aclk_rga3_1 clock gating control. 
When high, disable clock 
hclk_rga3_1_en 
hclk_rga3_1 clock gating control. 
When high, disable clock 
aclk_rga3_biu_en 
aclk_rga3_biu clock gating control. 
When high, disable clock 
hclk_rga3_biu_en 

RW /|0x0 hclk_rga3_biu clock gating control. 
When high, disable clock 


2 
2 Jaw foros hclk_rga3_root_en 
1 RW {0x0 hclk_rga3_root clock gating control. 
When high, disable clock 
p frw foo aclk_rga3_root_en 
RW {0x0 aclk_rga3_root clock gating control. 
When high, disable clock 


CRU GATE CON77 
Address: Operational Base + offset (0x0934) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SETS WO Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:6 [RO [0x000_sireserved 
clk_ref_pipe_phy2_pll_src_en 

5 RW {0x0 clk_ref_pipe_phy2_pll_src clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po Ciescription 
clk_ref_pipe_phy1_pll_src_en 
RW {0x0 clk_ref_pipe_phy1_pll_src clock gating control. 
When high, disable clock 
clk_ref_pipe_phyO_pll_src_en 
3 RW {0x0 clk_ref_pipe_phyO_pll_src clock gating control. 
When high, disable clock 
clk_ref_pipe_phy2_osc_src_en 
2 RW {0x0 clk_ref_pipe_phy2_osc_src clock gating control. 
When high, disable clock 
2 frw foro fe ref_pipe_phy1_osc_src_en 
1 RW {0x0 clk_ref_pipe_phy1_osc_src clock gating control. 
When high, disable clock 
p fw joo eh ref_pipe_phyO_osc_src_en 
RW |0x0O clk_ref_pipe_phyO_osc_src clock gating control. 
When high, disable clock 


CRU _SOFTRST CONO1 
Address: Operational Base + offset (OxOA04 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16/WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 
aresetn_top_m500_biu 
15 [aw | ee hee nT aaa” reset relative logic 
ee reserved 


presetn_csiphy1 
When ae a = ses reset relative logic 


7 [RO [Oxo —“‘dreserved = —“‘“(“(‘“(“‘(‘(“(‘;(S;:;*™.C(SCS;;COC#C(‘*dC 


presetn_csiphyO 
on, ii ci high, reset relative logic 


[5 [RO [oxo.-—séd(reserved = —(“‘“‘“S™CSCSO*™®CO*#*#”OCO*#”*#”;”;C;C;C‘~«z 


presetn_top_biu 

4 rw foo When high, reset relative logic 
aresetn_top_biu 

3 rw oxo When Fl reset relative logic 


2:0 |RO |0xO ¢ “\jreserved 


CRU_SOFTRST CONO2 
Address: Operational Base + offset (Ox0A08) 


| Bit |Attr/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
3131 6)WO,,/0x0000 1'bO: Write access disable 
1'b1: Write access enable 


resetn_usbdp_combo_phy1_init 
uae When ee reset relative logic 


i4:12[RO_|Oxo_sreserved ee C—“‘“‘“‘“‘“‘(<(<;*;™OOOCOCOC‘*dC 
fof operas 
p_|rw foo itn flan tost relive ogi 
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| Bit |Attr] Reset Value 
resetn_usbdp_combo_phy0O_init 
When high, reset relative logic 
7:4 [RO |OxO _—_—i| reserved 


reserved 
aresetn_top_m300_biu 
When high, reset relative logic 


[rw foo ivnen ahs reset relate Ini 
CRU _SOFTRST CONO3 
Address: Operational Base + offset (OxOAO0C) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
St etO wos Oxno0e 1'bO: Write access disable 
1'b1: Write access enable 
15 Rw loxo presetn_mipi_dcphyO_grf 
When high, reset relative logic 
presetn_mipi_dcphy0O 
a When high, reset relative logic 


[13:3 [RO_|0x000 
resetn_usbdp_combo_phy1_pcs 

z When high, reset relative logic 
resetn_usbdp_combo_phy1_lane 

When high, reset relative logic 
resetn_usbdp_combo_phy1_cmn 

jo rw oxo When high, reset relative logic 

CRU SOFTRST CONO4 

Address: Operational Base + offset (0x0A10) 


| Bit _|Attr| Reset Value 


write_enable 
‘ Write enable for lower 16 bits, each bit is individual. 
3116) WO 1'bO: Write access disable 
1'b1: Write access enable 
15:12 


0x0000 
}15:12/RO_|OxO [reserved 


11 RW presetn_apb2asb_slv_ioc_right 
When high, reset relative logic 


presetn_apb2asb_slv_ioc_top 

When high, reset relative logic 
presetn_apb2asb_slv_emmcio 
When high, reset relative logic 
presetn_apb2asb_slv_vccio6 
When high, reset relative logic 
presetn_apb2asb_slv_vccio3_5 
When high, reset relative logic 
presetn_apb2asb_slv_csiphy 


When high, reset relative logic 
presetn_apb2asb_slv_cdphy 
When high, reset relative logic 
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| Bit |Attr|ResetValue| Ci@eescription 


presetn_mipi_dcphy1_agrf 
4 [pw foxo When high, reset relative logic 


presetn_mipi_dcphy1 
3 |aw foo When Sane reset relative logic 
2:0 |RO [oxo reserved —“‘“(‘(‘“‘(‘(SC;C*;*™S™COC(N.C#C@d 


CRU _SOFTRST CONO5 
Address: Operational Base + offset (Ox0A14 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 

BE TOO) 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
hresetn_channel_secure2center 

When high, reset relative logic 
hresetn_channel_secure2volusb 

When high, reset relative logic 

13:9 [RO |OxoO——sireserved — ——“‘“‘“‘“‘“(##SNS#SC*“(‘(‘#‘;#K’R’CNNCdCS 

Rw loxo aresetn_channel_secure2center 

When high, reset relative logic 
aresetn_channel_secure2volusb 

7 |rw joo When a A,“ reset relative logic 

6:1 [RO [OxOO.——ifreserved ee ——s—“—‘“‘“‘“‘éNOC*d 


presetn_cru 
jo rw foxo When high, reset relative logic 


CRU SOFTRST CONO6 
Address: Operational Base + offset (0x0A18) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
Site WO: Oxooue 1'bO: Write access disable 
1'b1: Write access enable 
aR 0x0000 
presetn_channel_secure2center 
When high, reset relative logic 
presetn_channel_secure2volusb 
eee When high, reset relative logic 
CRU_SOFTRST_CONO7 
Address: Operational Base + offset (OxOA1C) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:1G\WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


reserved 


hresetn_i2s3_2ch 
When high, reset relative logic 


115:14/RO [oxo 
Ei 
hresetn_i2s2_2ch 
When high, reset relative logic 
presetn_acdcdig 
When high, reset relative logic 
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| Bit |Attr] Reset Value 
mresetn_i2sO_8ch_rx 
When high, reset relative logic 
9:8 [RO [Oxo ——sifreserved es —“(—si‘“‘“‘“‘“‘;éNC(C*d 
mresetn_i2sO_8ch_tx 
When high, reset relative logic 
reserved —‘—s—s—s—C—‘“‘“‘itsSC*zr 


16:5 |RO |0x0 [reserved 


hresetn_i2sO_8ch 

4 [aw fowo | When high, reset relative logic 
presetn_audio_biu 

a When high, reset relative logic 
hresetn_audio_biu 

When a ak. ee © sel reset relative logic 


Tao sa—$ reserved C(“‘“(; NS CY 


CRU_SOFTRST CONOS8 
Address: Operational Base + offset (Ox0A20 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31-16/WO. |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


cee oxo eset sO 


hresetn_spdifO 
4 When high, reset relative logic 
reserved —(ss—“s‘“‘“‘“‘“‘(‘S*S*S*~*™SC*‘*zr 


13:5 |RO [0x000__—|reserved 
resetn_dac_acdcdig 
ae a When high, reset relative logic 
mresetn_i2s3_ 2ch 
3 frw joo | When high, reset relative logic 


2:1 |RO [Oxo [reserved 
mresetn_i2s2_ 2ch 
jo [rw foxo When high, reset relative logic 


CRU SOFTRST CONO9 
Address: Operational Base + offset (Ox0A24 
| Bit |Attr[ResetValue| ——“s—“‘;SC*éi scription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


a — 
resetn_pdm1 
When high, reset relative logic 
hresetn_pdm1 
bes When high, reset relative logic 


31:16)WO |0x0000 


mresetn_spdif1 
5 |aw joxo | When ene ee reset relative logic 


| reserved —“—s~s~s~™OCOO””””C”COC‘C(‘(CN’COC 
hresetn_spdif1 
When high, reset relative logic 
mresetn_spdifO 
When high, reset relative logic 


jo JRO _|oxo_ ____—reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 171 


RK3588 TRM-Part1 


CRU SOFTRST CON10 
Address: Operational Base + offset (Ox0A28 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
ZrO WO 0x0000 1'bO: Write access disable 
1'b1: Write access enable 

presetn_i2c8 

When high, reset relative logic 
presetn_i2c7 

When high, reset relative logic 
presetn_i2c6 

When high, reset relative logic 
presetn_i2c5 

When high, reset relative logic 
presetn_i2c4 

When high, reset relative logic 
presetn_i2c3 

£0 oxo (res high, reset relative logic 
0x0 presetn_i2c2 

When high, reset relative logic 
0x0 presetn_i2c1 

When high, reset relative logic 


7 aresetn_dmac2 
When high, reset relative logic 


ee Choi Wee 
aresetn_dmacO 


° When high, reset relative logic 


0x0 aresetn_gic_dbg 

When high, reset relative logic 
0x0 aresetn_gic 

When high, reset relative logic 


4 
3 


presetn_bus_biu 
2 oxo (ones high, reset relative logic 


aresetn_bus_biu 
When high, reset relative logic 


lO IRO_|OxQ od MRservved 


CRU SOFTRST CON11 
Address: Operational Base + offset (OxOA2C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
FRA Sie, | 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
Oxo. 


0x0 


presetn_saradc 

When high, reset relative logic 
resetn_can2 

When high, reset relative logic 
presetn_can2 

When high, reset relative logic 
resetn_canl 


= 


RO_| 
RW fox 
RW ox 
RW fox 


When high, reset relative logic 
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| Bit |Attr[ResetValue| —Cieescription 

- sea aor relative logic 

paw |oxo Mien Rigs reset relative logic 

e frm [oxo men high reset relative logic 
then high reset relative tonic 


resetn_i2c7 
When high, reset relative logic 
resetn_i2c6 
When high, reset relative logic 
resetn_i2c5 
When high, reset relative logic 


When high, reset relative logic 
When high, reset relative logic 


resetn_i2c2 
When high, reset relative logic 
resetn_i2c1 
When high, reset relative logic 


CRU SOFTRST CON1i2 
Address: Operational Base + offset (Ox0A30 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14/RO_|Oxo reserved 


sresetn_uart1 
When high, reset relative logic 
reserved —C—s—‘“Cs—“‘“‘™C*r 


[12:11/RO [0x0 ——_—|reserved 
lo [aw foxy [_ Nepitesetn ware tative loot 
ROY ntieniae 4 


ee 
CR Fatir|oxo ine relative 
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| Bit |Attr|ResetValue| Ci@eescription 


presetn_tsadc 
jo aw joxo When high, reset relative logic 


CRU SOFTRST CON1i3 
Address: Operational Base + offset (0x0A34) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
sresetn_uart7 
15 few | Cee eee 7 a ane eS coma reset relative logic 


ozo — reserved C—‘“‘“S*s*s“‘“‘CSSSCSCSNSCNCOC(#SCSCS 


sresetn_uart6 
When a aa . > cee reset relative logic 


Tao e—$ reserved 


sresetn_uart5 
When high, reset relative logic 


8:7 |RO_|O0x0 [reserved 


sresetn_uart4 
When high, reset relative logic 


5:4 |RO |0x0___—|reserved 


sresetn_uart3 
When high, reset relative logic 


2:1 |RO |0x0 [reserved 
sresetn_uart2 
jo aw jowo When high, reset relative logic 


CRU SOFTRST CON14 
Address: Operational Base + offset (0x0A38) 


| Bit |Attr| Reset Value, 


Po eseription 
write_enable . ars 

ye hi, “Sheree cir each bit is individual. 
1'b1: Write access enable 


p_|pw fox imam nigh eset rate loge 
fe _|aw foo ine igh reset reatveogle 
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| Bit |Attr|ResetValue| Ci@eescription 


presetn_spi0 

6 rw |oxo When high, reset relative logic 
sresetn_uart9 

eae When ene reset relative logic 


4:3, [RO [Oxo ——édreserved — —“‘“‘“‘(‘<(;™!OOC‘(‘zCU 


sresetn_uart8 
When high, reset relative logic 
reserved 


1:0 |RO |0x0 __—[reserved 


CRU_SOFTRST CONi5 
Address: Operational Base + offset (OxOA3C) 


| Bit |Attr| Reset Value, 


| t—“*‘;‘S™SCCCODeScription Cd 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
resetn_bustimerO 
5 rw | ee. ae ae se? reset relative logic 


Ee reserved lc (i DCU 
presetn_bustimer1 

13 aw foxo When high, reset relative logic 
presetn_bustimerO 

12 rw foxo When reseed RSS reset relative logic 


fii [RO [Oxo si reserved s—‘C‘CSCidzCY 


resetn_pwm3 

10 aw foo When high, reset relative logic 
presetn_pwm3 

9 |aw joo | When ee reset relative logic 


— reserved —“—=‘“—s“‘“‘“‘“‘(TO!!OOOOCd@d 
resetn_pwm2 
When high, reset relative logic 
presetn_pwm2 
=" ae When high, reset relative logic 


oS 
ff st fe nmeune 
2 [pw foro Mitnennigh coset reatve logic 
orw foo Finenhigh reset reatvelogic 


CRU _SOFTRST CON16 
Address: Operational Base + offset (Ox0A40) 


| Bit |Attr| Reset Value, 


PC eseription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


dbresetn_gpiol 
When high, reset relative logic 
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| Bit |Attr/ResetValue| Ci escription 
ee ee a ee 


0x0 resetn_bustimer11 
When high, reset relative logic 
resetn_bustimer10 


When high, reset relative logic 
resetn_bustimer9 


When high, reset relative logic 


When high, reset relative logic 
When high, reset relative logic 
When high, reset relative logic 
When high, reset relative logic 


resetn_bustimer4 
When high, reset relative logic 
resetn_bustimer3 
When high, reset relative logic 
resetn_bustimer2 
When high, reset relative logic 
resetn_bustimer1 
jo aw joxo When high, reset relative logic 
CRU SOFTRST CON17 


Address: Operational Base + offset (0x0A44) 


| Bit |Attr| Reset Value, 


Po escription 
write_enable . rare 

Y ted aS tetra each bit is individual. 
1'b1: Write access enable 


10 |RO_|OxO_ reserved 
9 pw foxo Rien reset relative loge 
e_|ew foo nen igh eset restive ogle 
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| Bit [Attr/Reset Value|  —=———————Cs—S—C Description — i sd 
7 
fe ARO ena. 
Te atria 

Won emai, ae | 


i ae 
a ictatieatice 
ee 
lo frw foro ince ni  ccet relative lic ss 


CRU SOFTRST CONi8 
Address: Operational Base + offset (0x0A48) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
BLTOIWO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12|RO_|0xO_ si reserved = Cj} FOOO—“—‘“‘C COOC*r 
p _|ew foo imen ighereset ative ogle 


8:7 [RO oxo [reserved 

aresetn_spinlock 

When high, reset relative logic 
presetn_apb2asb_mst_emmcio 
When high, reset relative logic 
presetn_apb2asb_mst_vccio6 
When high, reset relative logic 
presetn_apb2asb_mst_vccio3_5 
When high, reset relative logic 
presetn_apb2asb_mst_csiphy 
When high, reset relative logic 
presetn_apb2asb_mst_ioc_right 
When high, reset relative logic 
presetn_apb2asb_mst_ioc_top 
When high, reset relative logic 


CRU SOFTRST CONi9 
Address: Operational Base + offset (OxOA4C 


| Bit_|Attr| Reset Value 


write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31-16) WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|Reset Value| Ci@eescription 
15:6 |RO_|0x000 


presetn_ddrcm0O_intmux 
When high, reset relative logic 


presetn_pmucm0O_intmux 
When high, reset relative logic 
3:1 |RO_ |oxo [reserved 


presetn_busioc 
Rw oxo When high, reset relative logic 


CRU SOFTRST CON20 
Address: Operational Base + offset (Ox0A50) 
| Bit [Attr| Reset Value | 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


When high, reset relative logic 

When high, reset relative logic 

When high, reset relative logic 
po Airtight SOc 

When high, reset relative logic 

When high, reset relative logic 

When high, reset relative logic 

resetn_ddr_dfictl_chO 

When high, reset relative logic 

resetn_ddr_upctl_chO 

When high, reset relative logic 

resetn_sbr_chO 

When high, reset relative logic 

resetn_dfi_chO 

When high, reset relative logic 

presetn_ddr_grf_ch01 

ddr chO and chi grf presetn 

When high, reset relative logic 

tmresetn_ddr_mon_chO 

When high, reset relative logic 


presetn_ddr_upctl_chO 
When high, reset relative logic 


presetn_ddr_standby_chO 

When high, reset relative logic 
presetn_ddr_mon_chO 

When high, reset relative logic 
presetn_ddr_dfictl_chO 

jo aw jowo | When high, reset relative logic 


CRU _SOFTRST CON21 
Address: Operational Base + offset (0x0A54) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 

BDahO WO OXD000 1'bO: Write access disable 
1'b1: Write access enable 
aresetn_ddr_frs_ddrsch0O 

When high, reset relative logic 
aresetn_ddr_rs_ddrsch0O 

When high, reset relative logic 
aresetn_ddr_ddrsch0O 

a When high, reset relative logic 

12:9 [RO [0xO_—sireserved 
aresetn_ddr_upctl_ch1i 

When high, reset relative logic 

resetn_ddr_standby_ch1 

When high, reset relative logic 
resetn_ddr_mon_chl 

6 rw oxo When high, reset relative logic 
resetn_ddr_dfictl_ch1 


When high, reset relative logic 
resetn_ddr_upctl_ch1 


When high, reset relative logic 
resetn_sbr_ch1l 
When high, reset relative logic 
resetn_dfi_ch1 


When high, reset relative logic 
tmresetn_ddr_mon_chi 
When high, reset relative logic 
presetn_ddr_upctl_ch1i 
jo rw oxo When high, reset relative logic 
CRU SOFTRST CON22 


Address: Operational Base + offset (0x0A58) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
er tO MO. hxoone 1'bO: Write access disable 
1'b1: Write access enable 
15:9 [RO |oxOO. reserved 
presetn_ddr_ddrsch1i 
is jaw foxo When high, reset relative logic 
presetn_ddr_ddrschO 
When high, reset relative logic 
aresetn_ddr_frs_scramble1 
When high, reset relative logic 
aresetn_ddr_scramble1 
When high, reset relative logic 


Ox 


0 i 
: 
When high, reset relative logic 
When high, reset relative logic 
aresetn_ddr_ddrschi 
When high, reset relative logic 


aresetn_ddr_frs_scrambleO 
Os When high, reset relative logic 


xX 
Xx 
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| Bit |Attr|ResetValue| Ci@eescription 


aresetn_ddr_scrambleO 
jo aw joo When high, reset relative logic 
CRU SOFTRST CON23 


Address: Operational Base + offset (OxOA5C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 

Bh TOW 18 x2000 1'bO: Write access disable 
1'b1: Write access enable 
presetn_ddr_standby_ch3 

When high, reset relative logic 
presetn_ddr_mon_ch3 

When high, reset relative logic 
presetn_ddr_dfictl_ch3 

os Rw [oxo When high, reset relative logic 
aresetn_ddr_upctl_ch2 

‘i ae (See hee high, reset relative logic 

x0 resetn_ddr_standby_ch2 
When high, reset relative logic 


1 


11 


resetn_ddr_mon_ch2 
When high, reset relative logic 
resetn_ddr_dfictl_ch2 
When high, reset relative logic 
resetn_ddr_upctl_ch2 
When high, reset relative logic 


resetn_sbr_ch2 


10 


When high, reset relative logic 
resetn_dfi_ch2 

When high, reset relative logic 
presetn_ddr_grf_ch23 

ddr ch2 and ch3 grf presetn 
When high, reset relative logic 
tmresetn_ddr_mon_ch2 

When high, reset relative logic 
presetn_ddr_upctl_ch2 

When high, reset relative logic 
presetn_ddr_standby_ch2 
When high, reset relative logic 
presetn_ddr_mon_ch2 

When high, reset relative logic 
presetn_ddr_dfictl_ch2 

When high, reset relative logic 


WW 


= 


CRU SOFTRST CON24 
Address: Operational Base + offset (OxOA60 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aresetn_ddr_frs_ddrsch2 
When high, reset relative logic 
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| Bit |Attr] Reset Value 
aresetn_ddr_rs_ddrsch2 
When high, reset relative logic 
aresetn_ddr_ddrsch2 
When high, reset relative logic 


12:9 |RO_|OxO reserved 
e_|pw foo men igh esatreatve age 
S _|pw fow _imen igh resotreiatveogle 


resetn_ddr_dfictl_ch3 
resetn_ddr_upctl_ch3 
When high, reset relative logic 
resetn_sbr_ch3 
resetn_dfi_ch3 
When high, reset relative logic 
tmresetn_ddr_mon_ch3 
presetn_ddr_upctl_ch3 
ow foro ithennigh; reset rainive logic. > 
CRU SOFTRST CON25 
Address: Operational Base + offset (Ox0A64) 
| Bit [Attr|ResetValue|  sCiDeescription = 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 
presetn_ddr_ddrsch3 
When high, reset relative logic 
presetn_ddr_ddrsch2 
When high, reset relative logic 
aresetn_ddr_frs_scramble3 
When high, reset relative logic 
aresetn_ddr_scramble3 
When high, reset relative logic 
aresetn_ddr_frs_ddrsch3 
When high, reset relative logic 
aresetn_ddr_rs_ddrsch3 
When high, reset relative logic 
aresetn_ddr_ddrsch3 
When high, reset relative logic 


aresetn_ddr_frs_scramble2 

When high, reset relative logic 

aresetn_ddr_scramble2 

When high, reset relative logic 
CRU_SOFTRST_ CON26 


Address: Operational Base + offset (Ox0A68) 
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| Bit |Attr|ResetValue| Cé@eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
St; 16) WO 0x0000 1'bO: Write access disable 

1'b1: Write access enable 


Baw ow escape 


hresetn_isp1_biu 
srw oxo ‘fase epee reset relative logic 


7 —«|RO_|0xo_sreserved 


aresetn_isp1_biu 
ae ==$§$= $< high, reset relative logic 


| reserved —“—sSOS™SOOOCCCCCC‘C(NNNNCNNA CC 
resetn_isp1_vicap 
When high, reset relative logic 
resetn_isp1 
we When high, reset relative logic 


2:0 |RO 0x0 _—reserved 


CRU _SOFTRST CON27 
Address: Operational Base + offset (OxOA6C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
Shel WO, Ox0800 1'bO: Write access disable 
1'b1: Write access enable 
3 ew wo eset A 
hresetn_rknni_biu 
3 [Rw ee ie high, reset relative logic 
hresetn_rknni 
= When high, reset relative logic 
aresetn_rknni_biu 
2 few foo | When high, reset relative logic 
aresetn_rknn1 
jo rw oxo When high, reset relative logic 


CRU SOFTRST CON28 
Address: Operational Base + offset (Ox0A70 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0%0009 1'bO: Write access disable 

1' =< Write access enable 


ro > reserved 


hresetn_rknn2_biu 
3 Jaw. oxo ‘fase high, reset relative logic 


hresetn_rknn2 

+ When high, reset relative logic 
aresetn_rknn2_biu 

When high, reset relative logic 
aresetn_rknn2 

jo aw joxo When high, reset relative logic 


CRU SOFTRST CON29 
Address: Operational Base + offset (Ox0A74) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
SET WO; 0x0000 1'bO: Write access disable 
1'bi: Write access enable 
0x0 
inn 
resetn_pvtm1 
a4 Rw oxo (feet high, reset relative logic 
presetn_npu_grf 
When high, reset relative logic 
presetn_pvtm1 
When high, reset relative logic 
tresetn_npu_wdt 
When high, reset relative logic 


presetn_npu_wdt 

When high, reset relative logic 
resetn_nputimer1 

9 rw foxo When high, reset relative logic 
resetn_nputimerO 

8 |rwfoxo When high, reset relative logic 


7 |RO [0xO_—Cédfreserved C—O 
presetn_npu_timer 

6 rw foxo When high, reset relative logic 
presetn_nputop_biu 

srw oxo When eee reset relative logic 


4 [RO |OxO.~—sifreserved— i‘; 
aresetn_rknn_dsu0O 
When high, reset relative logic 
2:0 [RO [Oxo ———ireserved ee —(isi—‘“—s‘“‘“‘“‘;NC(C*d 


CRU SOFTRST CON30 
Address: Operational Base + offset (Ox0A78) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
Shot o) WO, Ox0009 1'bO: Write access disable 
1'b1: Write access enable 
Daw fowo eset 
hresetn_rknnO_biu 
9 few | orgs Nf [irese high, reset relative logic 
hresetn_rknnO 
srw oxo When high, reset relative logic 
aresetn_rknnO_biu 
When high, reset relative logic 


aresetn_rknnO 
When Se reset relative logic 


IS [RO loxofreserved ss t—<‘itsSOO.COCOCOT.T.... [SY 
i Rw eee 
i ne ih rt ae a ie 


ete — reserved ——“‘“‘CS*S*S*S*™*™*™C™C™CdC 
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| Bit |Attr|ResetValue| Ci ecription 


resetn_npu_pvtpll 
jo aw joo | When high, reset relative logic 


CRU SOFTRST CON31 
Address: Operational Base + offset (OxOA7C) 


| Bit |Attr| Reset Value 


write_enable . aoe 
Aa ice avi eat eats each bit is individual. 

1'b1: Write access enable 
ca fw foo een son 

a1 [Rw 

ca fw fo Werte cue 8 
OC Wt eee Aw | 
eee ‘liweloxe <n oe atic 
ee ew oxo eee Sn aces 
else bai Movie 
fs [rw |oxo [merrier roBtive oie 
Biwi 


1:0 [RO [oxo reserved 


CRU_SOFTRST CON32 
Address: Operational Base + offset (OxOA80) 


| Bit |Attr| Reset Value, 


Po escription 
write_enable . Ne te 

on ee ee each bit is individual. 
1'b1: Write access enable 


p _|ew Joo men igh ress eatveogle 


Copyright 2022 © Rockchip Electronics Co., Ltd. 184 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


aresetn_pcie_bridge 
When high, reset relative logic 


7:6 |RO |0xO__—i|reserved 


reserved 
presetn_php_biu 

When high, reset relative logic 
reserved 


4:3, [RO [0x0 _—_—i[reserved 
presetn_dec_biu 

2 |rw joo | When high, reset relative logic 
presetn_grf 

1 rw foo When high, reset relative logic 


jo —«|RO_|oxo_____—reserved 


CRU_SOFTRST_ CON33 
Address: Operational Base + offset (0x0A84) 


| Bit |Attr| Reset Value 


write_enable of. 
ie i raaenaeei erica each bit is individual. 
1'b1: Write access enable 
When nigh aaact relative log 
13 [rw [oxo men nigh reset relatiog 
p2_few foro hen high reset reatwetogle 


1:2 [RO [0x000 reserved 
resetn_pcie_112_power_up 
When high, reset relative logic 
resetn_pcie_111_power_up 
ec When high, reset relative logic 


CRU_ SOFTRST CON34 
Address: Operational Base + offset (OxOA88 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x9000 1'bO: Write access disable 

1'b1: Write access enable 


> pw foo ese mE 


aresetn_mmu_biu 
9 Jaw. oxo ‘fares’ high, reset relative logic 


aresetn_mmu_php 
8 |aw joo | When high, reset relative logic 
aresetn_mmu_pcie 
When high, reset relative logic 
aresetn_php_gic_its 
When high, reset relative logic 
5:1 |RO [0x00 [reserved 


presetn_pcie_112 
jo rw oxo When high, reset relative logic 


CRU_ SOFTRST_ CON35 
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Address: Operational Base + offset (OxOA8C 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
STG WO |Ox0000 1'bO: Write access disable 

1'b1: Write access enable 


aw oxo ets 
aresetn_usb3otg2 

ie | Rw | lomo: ee high, reset relative logic 

6:0 |RO |Ox0O reserved 


CRU_SOFTRST CON37 
Address: Operational Base + offset (Ox0A94) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable . oe 
aoe role et each bit is individual. 

1'b1: Write access enable 
fs _ [pw foxo en niRgreset relative lie 
[rw foro ivnem nn feet relative logic 
Girefonig, react relative lol 
fs _frw foros linen Rane reset relative lngic 
5 [rw fox. then high reset relative logic 
4 [rwsforo_) [When Rah, reset relative logic 


3:0 ]RO_ [oxo reserved 


CRU_SOFTRST CON40 
Address: Operational Base + offset (OxOAAO 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
SETS WO, | Ox0000 1'bO: Write access disable 

1' ko —————— Write access enable 


. loa reserved 


resetn_rkvdecO_core 
9 Jaw oxo ‘eset high, reset relative logic 
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| Bit [Attr/Reset Value|  ———————S———CC Description — i sd 
ieee 
NGO Weitere 


aresetn_rkvdecO 

When high, reset relative logic 
hresetn_rkvdecO 

When high, reset relative logic 
aresetn_rkvdec_ccu 

When high, reset relative logic 


1:0 |RO |oxo__—reserved 


CRU SOFTRST CON41 
Address: Operational Base + offset (OxOAA4) 
| Bit [Attr|ResetValue|  ———ss—“‘C;CSC~tiS scription =— Cd 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'bi: Write access enable 


reserved 


resetn_rkvdecl1_core 
When high, reset relative logic 


resetn_rkvdecl_hevc_ca 


When high, reset relative logic 
resetn_rkvdecl_ca 

When high, reset relative logic 
aresetn_rkvdec1_biu 


When high, reset relative logic 
hresetn_rkvdeci_biu 

When high, reset relative logic 
aresetn_rkvdecl 

When high, reset relative logic 
hresetn_rkvdecl 

When high, reset relative logic 


1:0 |RO |0xO __—reserved 


CRU SOFTRST CON42 
Address: Operational Base + offset (OxOAA8) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oi LOO, |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


cresetn_usb2p0_host0O 

When high, reset relative logic 
aresetn_usb_grf 

When high, reset relative logic 
hresetn_host_arb1 

When high, reset relative logic 
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| Bit |Attr[ResetValue| —Cieescription 
ne hie alte ee relative logic 
a ee eee relative logic 


9:8 |RO |0xO___—|reserved 


aresetn_usb3otg1 
f When high, reset relative logic 


6:5 [RO [Oxo ———sifreserved eee 
4 
i re 


4:0 [RO |oxO sifreserved = CUCU FO 


CRU _SOFTRST CON43 
Address: Operational Base + offset (OxOAAC 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 

St TO WO [OxN008 1'bO: Write access disable 
1'b1: Write access enable 

[15:3 [RO [0x0000 
resetn_host_utmi1 

When high, reset relative logic 
resetn_host_utmiO 

When high, reset relative logic 
cresetn_usb2p0_host1 

lo rw foxo When high, reset relative logic 

CRU _SOFTRST CON44 

Address: Operational Base + offset (OxOABO 


| Bit_|Attr| Reset Value 


write_enable . eas 
Hs eae ace Agia each bit is individual. 
1'b1: Write access enable 
afer high tases ai 
Ween high reset restive ie 


When high, reset relative logic 
hresetn_jpeg_encoderO 

a 
aresetn_jpeg_encoderO 

20 | 
When high, reset relative logic 


Oxo aresetn_jpeg_encoder1 
11 
10 
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| Bit |Attr|ResetValue| — —“‘CS;SN CD esScription =— Cid 
aresetn_vpu 
When high, reset relative logic 
aresetn_jpeg_decoder_biu 
When high, reset relative logic 


hresetn_vdpu_biu 

6 |rwfoxo When high, reset relative logic 
aresetn_vdpu_low_biu 

When high, reset relative logic 
aresetn_vdpu_biu 

When high, reset relative logic 

3:0 |RO [0x0 _—ireserved 


CRU SOFTRST CON45 
Address: Operational Base + offset (OxOAB4) 


| Bit _|Attr| Reset Value 


write_enable . of 
HE na as ea ata each bit is individual. 

1'b1: Write access enable 
1 pw foo fase 

22 Rw 

i few foo feta smneegg 
10 [rw [oxo men high reset relia Bake 
[rw foo nem igh, Pest eatve logic 
fe _|rw [oxo Mivnen nigh resebvéiative logic 
fs _|rw foo Mien igh, reset relative logic 
Dri tessefeatiaiogi 
Mineninigh tock cele iol 
aren facet Pace gl 
jo frw foo ivnennighetesetreative logic 


CRU SOFTRST CON47 
Address: Operational Base + offset (OxOABC 


| Bit_|Attr| Reset Value 


write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31-16) WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 
15:7 |RO_|0x000 


resetn_rkvencO_core 
When high, reset relative logic 
aresetn_rkvencO 
When high, reset relative logic 


hresetn_rkvencO 

When high, reset relative logic 
aresetn_rkvencO_biu 

When high, reset relative logic 
hresetn_rkvencO_biu 

: When high, reset relative logic 


1:0 [RO [oxo ——sifreserved = ll FY 


CRU_ SOFTRST CON48 
Address: Operational Base + offset (OxOACO) 


| Bit |Attr| Reset Value, 


PC eseription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


0x000 


resetn_rkvencl_core 
When high, reset relative logic 
aresetn_rkvencl 


° When high, reset relative logic 


RO 
% 
ox0 hresetn_rkvencl . . 


When high, reset relative logic 
aresetn_rkvenci_biu 
When high, reset relative logic 


hresetn_rkvenci_biu 
When high, reset relative logic 
1:0 |RO [Oxo reserved 


CRU SOFTRST CON49 
Address: Operational Base + offset (OxOAC4 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 

Ste tOWO ON 1'bO: Write access disable 
1'b1: Write access enable 

15:12|RO [0x0 reserved 
resetn_ispO_vicap 

When high, reset relative logic 
resetn_ispO 

+o When high, reset relative logic 


9 |RO_|Ox0_ reserved 


hresetn_vicap 
When high, reset relative logic 
aresetn_vicap 
When high, reset relative logic 
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| Bit |Attr|ResetValue| Ci@eescription 


hresetn_vi_biu 
4 rw foxo When high, reset relative logic 


aresetn_vi_biu 
3 |rwfoxo When ane reset relative logic 


2:0 |RO |Oxo reserved 


CRU _SOFTRST CON50 
Address: Operational Base + offset (OxOAC8 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


presetn_csi_host_5 
When high, reset relative logic 


presetn_csi_host_4 
When high, reset relative logic 
presetn_csi_host_3 

When high, reset relative logic 


presetn_csi_host_2 
When high, reset relative logic 
presetn_csi_host_1 
When high, reset relative logic 


presetn_csi_host_0O 

2) When high, reset relative logic 
resetn_fisheyel 

3 |rw foo When a a a reset relative logic 

2:1 [RO |oxo reserved 


resetn_fisheyeO 
jo aw joo When high, reset relative logic 


CRU _SOFTRST CON51 
Address: Operational Base + offset (OxOACC) 


| Bit |Attr| Reset Value, 


Pt esecription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


3 woo teem 


resetn_cifin 
em Rw | es a $$ reset relative logic 


12:10|RO_|OxO_ reserved 


a 
6 _|aw foo _inen igh eset eat ogle 
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| Bit |Attr|ResetValue| Ci@eescription 


resetn_csihostO_vicap 
: When high, reset relative logic 


3:0 |RO 0x0 _—reserved 


CRU _SOFTRST CON52 
Address: Operational Base + offset (OxOADO) 


| Bit |Attr| Reset Value 


write_enable . ee 
a ca la arreaad each bit is individual. 

1'b1: Write access enable 
dncninige fae read il 
ise tgs relative logic 
42:10|RO_[0xO_———sfreserved = CC CNGSOSCSCSCSC—‘’ 
a frm foo ivnen arrest relative fue NF 
[rw foo ivnen ay reset ofa Bais 
3:0 [RO oxo. [reserved 


CRU_ SOFTRST CON53 

Address: Operational Base + offset (OxOAD4) 

| Bit _|Attr| Reset Value | 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 
presetn_vop_channel_biu 
When high, reset relative logic 
resetn_vop_pmu 
When high, reset relative logic 


resetn_dsihost1 


When high, reset relative logic 
resetn_dsihost0O 
When high, reset relative logic 


When high, reset relative logic 

When high, reset relative logic 
i, 
When high, reset relative logic 
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| Bit |Attr|ResetValue| Ci@eescription 


dresetn_vp3 
s When high, reset relative logic 


dresetn_vp2 

When high, reset relative logic 
dresetn_vp1 

jo [Rw joxo | When high, reset relative logic 


CRU SOFTRST CONS55 
Address: Operational Base + offset (OxOADC 


| Bit_|Attr| Reset Value 


write_enable 
I Write enable for lower 16 bits, each bit is individual. 
edhe NOP n00Ue 1'bO: Write access disable 
1'b1: Write access enable 
resetn_hdcpO 
When high, reset relative logic 


144. [RO [OxO.-——ifreserved eae 
ete oes 

ee iW Oe RM 
fs [rw oxo [fimentnicm et votive oie 
6 [rw oxo [SAPs relative oie 
5 


4:0 |RO |0x0O reserved 


CRU _SOFTRST CON56 
Address: Operational Base + offset (OxOAEO) 


| Bit |Attr| Reset Value, 


Pt esecription 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
3416|WO%)0x0000 1'bO: Write access disable 
1'b1: Write access enable 
15 0) 


iS. NRO |0X0: — —— —_|resetved: = > 


hresetn_i2s8_8ch 
14 When high, reset relative logic 


mresetn_i2s4 8ch_tx 
13 aw When high, reset relative logic 
12:11|RO_|0x0 
hresetn_i2s4_8ch 
10 Rw [oxo When high, reset relative logic 
resetn_dp1 
When high, reset relative logic 
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| Bit |Attr|ResetValue| —Ci@eescription 


resetn_dp0O 
When high, reset relative logic 


7:2 |RO_|0x00___|reserved 


presetn_trngO 
: When high, reset relative logic 


jo —«|RO_|oxo_____reserved 


CRU SOFTRST CON57 
Address: Operational Base + offset (OxOAE4) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
1 TOWO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


ta aw wo ese sae 
Eas 
10:8 |RO_ [Oxo [reserved 
rw foo ‘ee DU 
6 _|pw foo men mighrresctretatve age 


= reserved t—“—sSOS™O”COCC‘C‘CCSCOWCSCNCSUCO#ié*dC 
hresetn_spdif2_dp0 
When high, reset relative logic 
mresetn_i2s8 8ch_tx 
When high, reset relative logic 
lO — [RO_|oxo.-—Csireserved ee —s—“—s‘“‘“‘“‘( 


CRU SOFTRST CON59 
Address: Operational Base + offset (OxOAEC 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

31:19/WO }0x0000 1'bO: Write access disable 
1'b1: Write access enable 

3 aw ow feesen ets Be 
loys Nem [preset voi_s_biu 

33 aw Fe weal When high, reset relative logic 

presetn_ voigrt 

o_o" oa When high, reset relative logic 


hresetn_vo1_biu 
aa rw oxo When high, reset relative logic 


hresetn_vol_s_biu 
When high, reset relative logic 
hresetn_voi_biu 
jo rw foxo When high, reset relative logic 
aresetn_vol1_biu 
When a reset relative logic 


7 [RO [OxO.——sfreserved = ——“‘“‘“‘“SO™SOS™S™C™*™;OOOCOCC#éCOS’ 
aresetn_hdcp1_biu 
When high, reset relative logic 


5:0 |RO |0x00_ _|reserved 
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CRU SOFTRST CON60 
Address: Operational Base + offset (OxOAFO 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

31:16/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 

ta aw oxo eset 
presetn_hdmitx0O 

aa few | ee ie high, reset relative logic 

presetn_trng1 

a ea Se high, reset relative logic 


l9—[RO_[oxo”—iéireserved = —“‘“‘(‘“NO“N“OC*O*O*#O#O#OCO#C#C#C#;CO*#;C;*‘é«z 


resetn_hdcp1 
When a ce a reset relative logic 


7 [RO loxo. ‘flreserved ss t—<‘iC;O!WWWWOO~™OOTOS 

ce RWiGO” enna aN | 
get eae tea 

3 aw foxo hen igh reset lave loge logic 

[2:1 [RO [Oxo [reserved t—<—sSCCCCTT....}O SY 


hresetn_i2s7_8ch 
jo aw joxo | When high, reset relative logic 


CRU_SOFTRST CON61 
Address: Operational Base + offset (OxOAF4) 


| Bit |Attr|/ResetValue| Ci eescription = 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

31-16) WO: /0x0000 1'bO: Write access disable 
1'bi: Write access enable 

ta ew oxo ese mince 
resetn_hdmirx_ref 

aa awe oxo g (pres high, reset relative logic 

presetn_hdmirx 

a When high, reset relative logic 


aresetn_hdmirx 
9 frw oxo When a reset relative logic 


8 |RO_|oxo si freserved 


resetn_hdmitx1_ref 
7 Jrwjoxo When ee reset relative logic 


6:3 |RO_|OxO [reserved 


presetn_hdmitx1 
When high, reset relative logic 


1 |RO_|oxo___—_—f reserved 


resetn_hdmitx0O_ref 
jo rw oxo When high, reset relative logic 


CRU SOFTRST CON62 
Address: Operational Base + offset (OxOAF8) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ef te WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
mresetn_i2s6_8ch_tx 
eee a —— high, reset relative logic 
[14:13[RO [Oxo ——sifreserved — —“‘“(‘“‘(“(“(CS*S#S*S*S*™*™*™C™C™C™C‘~*CYS 


hresetn_i2s5_8ch 
12_fov oo When eae /— reset relative logic 


1i1:9 [RO [Oxo reserved tt —“‘“‘“‘“‘C;*S*S*™*™*™C‘*C 


mresetn_i2s5_8ch_tx 
ew foo When high, reset relative logic 
7:5 |RO [Oxo —sfreserved = LUO 
resetn_edp1_24m 
When high, reset relative logic 
presetn_edp1 
When aa <a reset relative logic 


a reserved t—“‘“‘éi‘ SF]! CY 
resetn_edp0_24m 
When high, reset relative logic 
presetn_edpO 
<a When high, reset relative logic 


CRU SOFTRST CON63 
Address: Operational Base + offset (OxOAFC 


| Bit_|Attr| Reset Value 


write_enable ieee, 
Hs oh each bit is individual. 
1'b1: Write access enable 
Pac Wher rence relative tat 
Mheringie eceurcisainai 
EanIEN Ss ne ahr saudi 


10:9 [RO [0x0 ——=éidreserved = —C—“‘“;‘“(‘“((“(#NCC’SCONOOCOC(U;SCSCOC(‘éd« 


hresetn_spdif4 

Apne When high, reset relative logic 
mresetn_spdif3 

7 Jaw joxo | When ae reset relative logic 


6:5 [RO [oxo [reserved t—<‘isSC:COOCOCCT..}rr SY 
Rw emcee | 
ee nen hh et ete sie 


ete — reserved ss—‘“‘“CS*~<“‘“‘CS*~™”™C”C~*Y 
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CRU SOFTRST CON64 
Address: Operational Base + offset (OxOBOO 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable . ek 
es ee each bit is individual. 
1'b1: Write access enable 


es en ihe " 
fii:2 [RO [0x00O. [reserved e—eeseses—( esses es 
oo 


CRU SOFTRST CON65 
Address: Operational Base + offset (OxOB04 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

ete vO. Ox0008 1'bO: Write access disable 
1'bi: Write access enable 

Baw oo ese Ra 
presetn_s_hdmirx 

srw oxo (Pres high, reset relative logic 

mresetn_i2si10_8ch_rx 

7 |rw foo When ee eee reset relative logic 

6:5 |RO [Oxo ———ifreserved 


hresetn_i2s10_8ch 

4 rw foxo When high, reset relative logic 
mresetn_i2s9_8ch_rx 

3 rw foxo When = reset relative logic 


2:1 [RO [oxo sireserved — — C~—“‘“‘“‘“‘“(“(‘(;(;*™S™S™C™C™C™C™CY 
hresetn_i2s9_8ch 
jo aw joxo | When high, reset relative logic 


CRU _SOFTRST CON66 
Address: Operational Base + offset (Ox0B08) 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


presetn_pvtm2 
a When high, reset relative logic 
presetn_gpu_biu 
When high, reset relative logic 
reserved 


13 |RO_|0x0 [reserved 
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| Bit |Attr/ResetValue| Ci escription 
12 ea eee 
es IRM nea ma erie | 


aresetn_s_gpu_biu 
srw joo When high, reset relative logic 
7:6 |RO [Oxo reserved 
sysresetn_gpu 
When high, reset relative logic 
resetn_gpu 
When high, reset relative logic 


3:0 |RO 0x0 _—reserved 


CRU_SOFTRST CON67 
Address: Operational Base + offset (OxOBOC) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
few wo ees gPa 
poresetn_gpu_jtag 
4 few | ee he high, reset relative logic 
resetn_gpu_pvtpll 
be When high, reset relative logic 
presetn_gpu_grf 
When high, reset relative logic 
1a [RO [Oxo —t—“(tsdreVSk PO es et—“(‘(‘C™éOCSCSCSCSsSC‘“(‘#OYYNCSC‘(‘#T(SNSN$#U“CSCY 


resetn_pvtm2 
jo aw joxo | When high, reset relative logic 


CRU SOFTRST CON68 
Address: Operational Base + offset (0x0B10) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16) WOmQxQQ98 1'bO: Write access disable 

1'b1: Write access enable 


3 pw foo een 


presetn_av1 
is few | uae ee high, reset relative logic 


presetn_avi_biu 
"a When ee reset relative logic 


3 [RO [oxo ~—i{reserved— tt wstst~—“—s;Cs™*™~™~™~”OCO”O™O™O™OC~CO..TCOCOCOC‘C‘*zCO 
aresetn_avl 

2 |rw jowo | When high, reset relative logic 
aresetn_avi1_biu 

1 rw foo When high, reset relative logic 


jo JRO _|oxo____—reserved 
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CRU SOFTRST CON69 
Address: Operational Base + offset (Ox0B14 


[Attr/ResetValue| ——“*‘“C;*™*C~t Scipio 
1'bi: Write access enable 


write_enable . ek 
aq ony es eae aca tee each bit is individual. 
15 
4 Mae high cea lanl 

13_|pw [oxo [ivnen high, reset relative loge 

1D hresetn_ahb2apb 

11 
10 


When high, reset relative logic 


aresetn_center_s400_biu 
0x0 


RW 
RW 
RW 
RW 

W 


When high, reset relative logic 
0x0 aresetn_center_s200_biu 
When high, reset relative logic 


aresetn_ddr_sharemem_biu 
Rw oxo When high, reset relative logic 


R 0x0 aresetn_ddr_sharemem 
When high, reset relative logic 


aresetn_dma2ddr 

When high, reset relative logic 
aresetn_ddr_biu 

- When high, reset relative logic 


3:0 [RO |oxO reserved A A J 


CRU _SOFTRST CON70 
Address: Operational Base + offset (Ox0B18 


| Bit_|Attr| Reset Value 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


0 reserved 


presetn_center_channel_biu 
When high, reset relative logic 
presetn_center_biu 

When high, reset relative logic 


When high, reset relative logic 
When high, reset relative logic 
When high, reset relative logic 


presetn_wdt 

When high, reset relative logic 
presetn_ahb2apb 

When high, reset relative logic 
presetn_center_grf 

When high, reset relative logic 


4 JRO _|oxo____—reserved 
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| Bit |Attr/ResetValue| Ci ecription 
3 ae 


resetn_ddr_timer1 

When high, reset relative logic 
resetn_ddr_timerO 

jo aw jowo When high, reset relative logic 


CRU_SOFTRST_ CON72 
Address: Operational Base + offset (0x0B20) 


| Bit |Attr| Reset Value, 


Pt eseription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12|RO_|OxO_——sésdreserved CUMULUS 
presetn_usb2phy_u2_1_grf0 

When high, reset relative logic 

presetn_usb2phy_u2_0_grf0O 

a When high, reset relative logic 


presetn_usb2phy_u3_1_grf0 
When high, reset relative logic 
presetn_usb2phy_u3_0_grf0 
When high, reset relative logic 
presetn_apb2asb_slv_bot_right 
When high, reset relative logic 
presetn_hdptx1 


When high, reset relative logic 


When high, reset relative logic 
When high, reset relative logic 


presetn_usbdpgrf1 
When high, reset relative logic 
presetn_usbdpphyO 
When high, reset relative logic 
presetn_usbdpgrf0 
Rw [oxo When high, reset relative logic 


jo —«|RO_|oxo_ _—_—reserved 


CRU _SOFTRST CON73 
Address: Operational Base + offset (0x0B24) 


| Bit _|Attr| Reset Value, 


PC escription sd 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:14/RO_|OxO_ [reserved 


= 


resetn_hdmihdp1 
When high, reset relative logic 
resetn_hdmihdpO 
es When high, reset relative logic 
reserved 


[11:0 [RO [0x000 reserved 
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CRU SOFTRST CON74 
Address: Operational Base + offset (Ox0B28) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31-16) WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


Baw oxo eset aT pa 


hresetn_volusb_top_biu 
Ea When = ae el reset relative logic 
2 [RO [OxO.—sfreserved —“—sSsSOSO—TC“C(‘CS(SNSCd”r 
aresetn_volusb_top_biu 
When high, reset relative logic 
lo = [RO [oxo reserved 


CRU SOFTRST CON75 
Address: Operational Base + offset (OxOB2C) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

ote TOO 1 Ox0000 1'bO: Write access disable 
1'b1i: Write access enable 

3 pw foo feet 
resetn_sdio 

3 few | ae Go high, reset relative logic 

hresetn_sdio 

oe When high, reset relative logic 


hresetn_sdio_biu 
When ae eS reset relative logic 


ho se—$ reserved 


CRU_ SOFTRST CON76 
Address: Operational Base + offset (0x0B30) 


| Bit |Attr| Reset Value, 


Pe escription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


5:7 jRo_{ox000 — | 0x000 


0x0 resetn_rga3_1_core 
When high, reset relative logic 


oxo aresetn_rga3_1 

ae When high, reset relative logic 

CN SN ge 
When high, reset relative logic 

pio eteemenge 
When high, reset relative logic 
hresetn_ ae biu 


To sa—$ reserved 


CRU SOFTRST CON77 
Address: Operational Base + offset (0x0B34) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
SP LOO, 0x0000 1'bO: Write access disable 

1'b1: Write access enable 


Baw ow ese REPRE 


resetn_ref_pipe_phy2 
8 |Rw | oxo ‘reset high, reset relative logic 
resetn_ref_pipe_phy1 
7 |rw foxo When high, reset relative logic 
resetn_ref_pipe_phyO 
When high, reset relative logic 
5:0 [RO [oxoo—_—ifreserved = ll Ol 


CRU_GLB_ CNT _TH 

Address: Operational Base + offset (Ox0COO) 

| Bit |Attr[ResetValue| —— ——“‘CiScriptiom 
[31:10/[RO_[0xo00000__—ifreserved 
global_reset_counter_threshold 

global_reset_counter_threshold 

Global soft reset, wdt reset or tsadc_shut reset asserted time 
counter threshold. Measured in OSC clock cycles 


RW |0x064 


CRU GLBRST ST 
Address: Operational Base + offset (Ox0C04 


Reset Value 
0x0000 
x 


glbrst_wdt4_rst 
0x0 glbrst_wdt4_rst 
If High, global reset by WDT4. 


glbrst_wdt3_rst 
glbrst_wdt3_rst 
If High, global reset by WDT3. 
glbrst_wdt2_rst 
glbrst_wdt2_rst 
If High, global reset by WDT2. 
glbrst_wdt1_rst 
glbrst_wdt1_rst 
If High, global reset by WDT1. 
glbrst_wdtO_rst 
glbrst_wdtO_rst 
If High, global reset by WDTO. 
glbrst_sgrf_crc_chk_rst 
glbrst_sgrf_crc_chk_rst 
If High, global reset by SGRF_CRC check. 
glbrst_dsusgrf_crc_chk_rst 
glbrst_dsusgrf_crc_chk_rst 
If High, global reset by DSUSGRF_CRC check. 
glbrst_pmusgrf_crc_chk_rst 
glbrst_pmusgrf_crc_chk_rst 
If High, global reset by PMUSGRF_CRC check. 


glbrst_osc_chk_rst 
glbrst_osc_chk_rst 
If High, global reset by OSC check. 
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| Bit |Attr[ResetValue| ————C—i‘“‘;C*C‘~CiS escrito 
glbrst_wdt_rst 
glbrst_wdt_rst 
RE DAG If High, global reset by WDT. 
Check CRU_GLBRST_ST[15:11] for detail. 
5 fw foo second_glbrst_wdt_rst 
5 RW |0x0 second_glbrst_wdt_rst 
If High, second global reset by WDT. 
a fw foo first_glbrst_wdt_rst 
4 RW |0x0 first_glbrst_wdt_rst 
If High, first global reset by WDT. 


second_glbrst_tsadc_rst 

3 RW |0x0O second_glbrst_tsadc_rst 
If High, second global reset by TSADC. 
first_glbrst_tsadc_rst 

2 RW |0x0 first_glbrst_tsadc_rst 
If High, first global reset by TSADC. 
second_glbrst_register_rst 

1 RW |0x0 second_glbrst_register_rst 
If High, second global reset by register. 


first_glbrst_register_rst 
RW |0x0 first_glbrst_register_rst 
If High, first global reset by register. 


CRU GLB SRST FST VALUE 

Address: Operational Base + offset (Ox0C08) 

| Bit [Attr|ResetValue|  —— sCDeescription = 
[31:16[RO_|0xo000_ si freserved 


glb_srsc_first_value 
: GLB_SRST_FST 
FOO: RW Ox0000 The first global software reset configuration value. 
Set Oxfdb9 enable. 


CRU _GLB_ SRST SND VALUE 
Address: Operational Base + offset (OxOCOC 

| Bit |Attr[ResetValue|  ——— ——“;‘“C;C™C*Ci scription — 
[31:16[RO |0x0000_—sireserved — — —“‘“‘“(‘“‘(“(;:S#S#*S*C*C*C*C*C*C*™*™*C*C*™C™C™C™C™C™C™C™C~C~s*C 


glb_srsc_second_value 
GLB_SRST_SND 

15:0 [RW |OxQD8® The second global software reset configuration value. 
Set Oxeca8 enable. 


CRU_GLB_ RST CON 

Address: Operational Base + offset (Ox0C10) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|Oxo000_ reserved 


crc_sgrf_chk_trig_glbrst_sel 
crc_sgrf_chk_trig_glbrst_sel 

te aN 0x8 1'b1: CRC_SGRF check trigger first global reset. 
1'b0: CRC_SGRF check trigger second global reset. 


crc_dsusgrf_chk_trig_glbrst_sel 
crc_dsusgrf_chk_trig_glbrst_sel 

ms a en 1'b1: CRC_DSUSGRF check trigger first global reset. 
1'b0O: CRC_DSUSGRF check trigger second global reset. 
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| Bit [Attr|ResetValue| ——Ci@Deesscription 
crc_pmusgrf_chk_trig_glbrst_sel 
crc_pmusgrf_chk_trig_glbrst_sel 
1'b1: CRC_PMUSGRF check trigger first global reset. 
1'bO: CRC_PMUSGRF check trigger second global reset. 
osc_chk_trig_glbrst_sel 
osc_chk_trig_glbrst_sel 
1'b1: OSC check trigger first global reset. 
1'b0O: OSC check trigger second global reset. 
wdt_trig_glbrst_sel 
wdt_trig_glbrst_sel 
1'b1: WDT trigger first global reset. 
1'b0O: WDT trigger second global reset. 
crc_sgrf_chk_trig_glbrst_en 
crc_sgrf_chk_trig_glbrst_en 
1'b1: Enable CRC_SGRF check trigger global reset. 
1'b0O: Disable CRC_SGRF check trigger global reset. 
crc_dsusgrf_chk_trig_glbrst_en 
crc_dsusgrf_chk_trig_glbrst_en 
1'b1: Enable CRC_DSUSGRF check trigger global reset. 
1'b0: Disable CRC_DSUSGRF check trigger global reset. 
crc_pmusgrf_chk_trig_glbrst_en 
crc_pmusgrf_chk_trig_glbrst_en 
1'b1i: Enable CRC_PMUSGRF check trigger global reset. 
1'b0O: Disable CRC_PMUSGRF check trigger global reset. 
osc_chk_trig_glbrst_en 
osc_chk_trig_glbrst_en 
1'b1: Enable OSC check trigger global reset. 
1'b0O: Disable OSC check trigger global reset. 
wdt_trig_glbrst_en 
wdt_trig_glbrst_en 
1'b1: Enable WDT trigger global reset. 
1'bO: Disable WDT trigger global reset. 


wdt_trig_ pmu_en 

wdt_trig_pmu_en 

1'b1i: Enable wdt reset trigger pmu reset. 
1'bO: Disable wdt reset trigger pmu reset. 
glbrst_trig_pmu_en 

glbrst_trig_pmu_en 

1'b1: Enable global reset trigger pmu reset. 
1'bO: Disable global reset trigger pmu reset. 
glbrst_trig_pmu_sel 

glbrst_trig_pmu_sel 

1'b1: First global reset trigger pmu reset. 
1'b0O: Second global reset trigger pmu reset. 
tsadc_trig_glbrst_en 

tsadc_trig_glbrst_en 

1'b1: Enable tsadc trigger global reset. 
1'bO: Disable tsadc trigger global reset. 
tsadc_trig_glbrst_sel 

tsadc_trig_glbrst_sel 

1'b1: tsadc trigger first global reset. 

1'bO: tsadc trigger second global reset. 


CRU_SDIO_CONO 
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Address: Operational Base + offset (Ox0C24 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


; sdio_conO 
esha Refer to chapter SDIO. 


CRU SDIO CON1 
Address: Operational Base + offset (Ox0C28) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot 16 WO, Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
; sdio_conl 
BxOev0 Refer to chapter SDIO. 


CRU_SDMMC_CONO 
Address: Operational Base + offset (Ox0C30 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
St PONS /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
; sdmmc_con0 
Sie Refer to chapter SDMMC. 


CRU SDMMC_ CON1 
Address: Operational Base + offset (0x0C34) 


| Bit |Attr| Reset Value, 


Pt eseription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16 /WO>/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
. sdmmc_con1 
Bao Refer to chapter SDMMC. 


CRU PHYREF ALT GATE CON 
Address: Operational Base + offset (0x0C38) 


| Bit |Attr| Reset Value 


write_enable 
‘ Write enable for lower 16 bits, each bit is individual. 
FR Sieh, 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:4 |RO_|0x000 


phy1_ref_alt_clk_m_en 

3 RW {0x0 phy1_ref_alt_clk_m clock gating control. 
When high, disable clock. 
phy1_ref_alt_clk_p_en 

2 RW {0x0 phy1_ref_alt_clk_p clock gating control. 
When high, disable clock. 
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| Bit |Attr| Reset Value, 


Po CCiescription 
phyO_ref_alt_clk_m_en 

RW /|0x0 phyO_ref_alt_clk_m clock gating control. 
When high, disable clock. 


phyO_ref_alt_clk_p_en 
RW |0x0O phyO_ref_alt_clk_p clock gating control. 
When high, disable clock. 


CRU CMO GATEMASK CON 
Address: Operational Base + offset (OxOC3C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:6 [RO [0x000 reserved 
ddrcm0O_sclk_cm0Os_en 
RW |0x0 ddrcm0O_sclk_cmOs clock gating control. 


When high, disable clock. 


ddrcm0_hclk_cm0Os_en 
RW |0x0 ddrcm0O_hclk_cmOs clock gating control. 
When high, disable clock. 
ddrcm0_dclk_cm0Os_en 
3 RW |0x0 ddrcm0O_dclk_cmOs clock gating control. 
When high, disable clock. 
npucmO_sclk_cm0s_en 
2 RW |0x0 npucmO_sclk_cmOs clock gating control. 
When high, disable clock. 
npucmO_hclk_cmOs_en 
1 RW /|0x0 npucmO_hclk_cmOs clock gating control. 
When high, disable clock. 
npucmO_dclk_cmOs_en 
RW |0x0 npucmO_dclk_cmOs clock gating control. 
When high, disable clock. 


CRU QCHANNEL CONO1 
Address: Operational Base + offset (OxOCA4) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |O0@000d 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O [reserved 


clk_gpu_qc_gate_en 
qc_gate_en 

: RYE ||OX0 1'b1: Enable clk_gpu qchannel gate function. 
1'b1: Disable clk_gpu qchannel gate function. 


clk_gpu_qc_en 
qc_en 
BW RD 1'b1: Enable clk_gpu qchannel. 

1'b1: Disable clk_gpu qchannel. 
aclk_php_gic_its_qc_gate_en 
qc_gate_en 

? Bee One 1'b1: Enable aclk_php_gic_its qchannel gate function. 
1'b1: Disable aclk_php_gic_its qchannel gate function. 
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| Bit [Attr|ResetValue| —C(@Deescription 
aclk_php_gic_its_qc_en 
qc_en 
1'b1: Enable aclk_php_gic_its qchannel. 
1'b1: Disable aclk_php_gic_its qchannel. 
aclk_gicadb_gic2core_bus_qc_gate_en 
qc_gate_en 
1'b1: Enable aclk_gicadb_gic2core_bus qchannel gate function. 
1'b1: Disable aclk_gicadb_gic2core_bus qchannel gate function. 
aclk_gicadb_gic2core_bus_qc_en 
qc_en 
1'b1: Enable aclk_gicadb_gic2core_bus qchannel. 
1'b1: Disable aclk_gicadb_gic2core_bus qchannel. 
aclk_gic_qc_gate_en 
qc_gate_en 
1'b1: Enable aclk_gic qchannel gate function. 
1'b1: Disable aclk_gic qchannel gate function. 
aclk_gic_qc_en 
qc_en 
1'b1: Enable aclk_gic qchannel. 
1'b1: Disable aclk_gic qchannel. 


CRU SMOTH_ DIVFREE CONOS8 
Address: Operational Base + offset (OxO0CCO) 


aclk_mO_gpu_freq_keep 

freq_keep 

Cycles to keep every step. 
aclk_mO_gpu_bypass 

bypass 

Division signal bypass. 

1'b1: Bypass. 

1'b0O: Use Smoothdiv to control clock division. 
aclk_m0_gpu_gate_smth_en 

gate_smth_en 

If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 

1'bO: Disable. 

aclk_m0O_gpu_smdiv_clk_off 

smdiv_clk_off 

Turn off smoothdiv module clk. 

1'b1: Turn off. 

1'bO: Turn on. 


aclk_m0O_gpu_step 
step 
Step of div from Ox1f to setting configuration . 


CRU _SMOTH_ DIVFREE CONO9 
Address: Operational Base + offset (Ox0CC4) 


ResetValue[ Ci escription 


aclk_m1_gpu_freq_keep 


31:16)RW |0x0000 freq_keep 
Cycles to keep every step. 
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| Bit |Attr|ResetValue| Ci@eescription 


aclk_m1_gpu_bypass 
bypass 
15 RW |0x0 Division signal bypass. 
1'b1: Bypass. 
1'b0O: Use Smoothdiv to control clock division. 
aclk_m1_gpu_gate_smth_en 
gate_smth_en 
14 RW {0x0 If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 
1'b0O: Disable. 


aclk_m1_gpu_smdiv_clk_off 
smdiv_clk_off 
RW |0x0 Turn off smoothdiv module clk. 
1'b1i: Turn off. 
1'bO: Turn on. 
reserved eV 


we. reserved 


poo ftp ON 
4: 0 rw oo step 
Step of div from Ox1f to setting configuration . 


CRU SMOTH DIVFREE CONi0 

Address: Operational Base + offset (OxO0CC8) 

balhene. | 
pxooco fe m2_gpu_freq_keep 

31: suas rw px0000 freq_keep 

Cycles to keep every step. 
aclk_m2_gpu_bypass 
bypass 
Division signal bypass. 
1'b1: Bypass. 
1'b0: Use Smoothdiv to control clock division. 
aclk_m2_gpu_gate_smth_en 
gate_smth_en 
If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 
1'bO: Disable. 
aclk_m2_gpu_smdiv_clk_off 
smdiv_clk_off 
Turn off smoothdiv module clk. 
1'b1: Turn off. 
1'bO: Turn on. 


ae 


aclk_m2_gpu_step 
4: 0 pw 0x00 step 
Step of div from Ox1f to setting configuration . 


CRU _SMOTH_ DIVFREE CONi11i1 
Address: Operational Base + offset (OxOCCC) 


| Bit |Attr| Reset Value, 


aclk_m3_gpu_freq_keep 
31:16)RW |0x0000 freq_keep 


Cycles to keep every step. 
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| Bit |Attr|ResetValue| SC Ci@eescription 


aclk_m3_gpu_bypass 
bypass 
15 RW |0x0 Division signal bypass. 
1'b1: Bypass. 
1'b0O: Use Smoothdiv to control clock division. 
aclk_m3_gpu_gate_smth_en 
gate_smth_en 
14 RW {0x0 If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 
1'b0O: Disable. 


aclk_m3_gpu_smdiv_clk_off 
smdiv_clk_off 
RW |0x0 Turn off smoothdiv module clk. 
1'b1i: Turn off. 
1'bO: Turn on. 
reserved eV 


we. reserved 


poo ftp 
4: 0 rw oo step 
Step of div from Ox1f to setting configuration . 


CRU SMOTH DIVFREE CONi2 
Address: Operational Base + offset (OxOCDO) 
balieane. | 
proo00 fe rknn_dsuO_src_freq_keep 
31: suas rw px0009 freq_keep 
Cycles to keep every step. 
clk_rknn_dsuO_src_bypass 
bypass 
Division signal bypass. 
1'b1: Bypass. 
1'b0: Use Smoothdiv to control clock division. 
clk_rknn_dsu0O_src_gate_smth_en 
gate_smth_en 
If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 
1'bO: Disable. 
clk_rknn_dsuO_src_smdiv_clk_off 
smdiv_clk_off 
Turn off smoothdiv module clk. 
1'b1: Turn off. 
1'bO: Turn on. 


eS ee 


clk_rknn_dsuO_src_step 
4: 0 pw 0x00 step 
Step of div from Ox1f to setting configuration . 


CRU _AUTOCS ACLK TOP ROOT CONO 
Address: Operational Base + offset (OxODOO) 


| Bit |Attr| Reset Value 
aclk_top_root_wait_th 


31:16};RW |0x0020 wait_th 


Wait time threshold, measured by original clk. 
15:0 frw fxoooe [te top_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 
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CRU AUTOCS ACLK TOP ROOT CON1 
Address: Operational Base + offset (Ox0D04) 


Reset Value 


[Attr| 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_top_root_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
oa 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_top_root_switch_en 

switch_en 

1'b1: Enable aclk_top_root switched to lower frequency when 
module is inactive. 


RW 
1'b0O: Disable auto switch function. 
aclk_top_root_autocs_en 

RW autocs_en 
1'b1i: Enable aclk_top_root switch to lower frequency. 
1'b0O: Disable. 

W 


aclk_top_root_autocs_ctrl 
autocs_ctrl 
11:0 |R 12'hfff: Enable aclk_top_root switch to lower frequency. 


N 


an an 
WwW 


0x0 
0x0 
0x0 


12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS ACLK LOW TOP ROOT CONO 
Address: Operational Base + offset (OxOD08) 


Attr| Reset Value 
RW 


aclk_low_top_root_wait_th 
0x0020 wait_th 
Wait time threshold, measured by original clk. 
aclk_low_top_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK LOW TOP ROOT CON1 
Address: Operational Base + offset (OxODOC) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
3Q LEO Yx0000 1'bO: Write access disable 
1'b1: Write access enable 


31:16 


aclk_low_top_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
ESAS RYE EXE 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
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| Bit |Attr|ResetValue| Ci@eescription 


aclk_low_top_root_switch_en 
switch_en 

13 RW /|0x0 1'b1: Enable aclk_low_top_root switched to lower frequency 
when module is inactive. 
1'bO: Disable auto switch function. 
aclk_low_top_root_autocs_en 
autocs_en 

- RW 0x0 1'b1: Enable aclk_low_top_root switch to lower frequency. 
1'bO: Disable. 
aclk_low_top_root_autocs_ctrl 
autocs_ctrl 

11:0 |RW |0x000 12'hfff: Enable aclk_low_top_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK TOP M400 ROOT CONO 
Address: Operational Base + offset (0x0D10) 
| Bit |Attr[ResetValue| —C(eescription 
aclk_top_m400_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_top_m400_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK TOP M400 ROOT CON1 
Address: Operational Base + offset (0x0D14) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31: 16| WO: /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_top_m400_root_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
ey 2'bOO: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_top_m400_root_switch_en 

switch_en 

1'b1: Enable aclk_top_m400_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
aclk_top_m400_root_autocs_en 

autocs_en 

1'b1: Enable aclk_top_m400_root switch to lower frequency. 
1'b0O: Disable. 

aclk_top_m400_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_top_m400_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU _AUTOCS ACLK TOP S400 ROOT CONO 
Address: Operational Base + offset (0x0D18) 
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| Bit |Attr| Reset Value, 


Po escription 
aclk_top_s400_root_wait_th 

31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_top_s400_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK TOP S400 ROOT CONi 
Address: Operational Base + offset (OxOD1C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_top_s400_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
ee ac 2'bO0: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_top_s400_root_switch_en 

switch_en 

1'b1: Enable aclk_top_s400_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
aclk_top_s400_root_autocs_en 

autocs_en 

1'b1: Enable aclk_top_s400_root switch to lower frequency. 
1'bO: Disable. 

aclk_top_s400_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_top_s400_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS ACLK BUS ROOT CONO 
Address: Operational Base + offset (Ox0D20) 


| Bit |Attr| Reset Value 


aclk_bus_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
aclk_bus_root_idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK BUS ROOT CONi1 
Address: Operational Base + offset (Ox0D24 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 212 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ss Ci@eescription 


aclk_bus_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
es 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_bus_root_switch_en 
switch_en 
1'b1: Enable aclk_bus_root switched to lower frequency when 


module is inactive. 

1'bO: Disable auto switch function. 
aclk_bus_root_autocs_en 

autocs_en 

1'b1: Enable aclk_bus_root switch to lower frequency. 
1'bO: Disable. 

aclk_bus_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_bus_root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU _AUTOCS ACLK ISPi ROOT CONO 
Address: Operational Base + offset (Ox0D28) 


Reset Value[ Cieescription 


| Bit |Attr 
aclk_isp1_root_wait_th 
Wait time threshold, measured by original clk. 
aclk_isp1_root_idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK ISPi ROOT CON1 
Address: Operational Base + offset (OxOD2C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_isp1_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
eae lhe. 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_isp1_root_switch_en 
switch_en 
13 RW {0x0 1'b1: Enable aclk_isp1_root switched to lower frequency when 
module is inactive. 
1'b0O: Disable auto switch function. 
aclk_isp1_root_autocs_en 
autocs_en 
if a Oe 1'b1: Enable aclk_isp1_root switch to lower frequency. 
1'b0O: Disable. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 213 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| —Cé@eescription 


aclk_isp1_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable aclk_isp1_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS CLK RKNN DSUO CONO 
Address: Operational Base + offset (0x0D30) 
| Bit_[Attr| Reset Value | 
clk_rknn_dsuO_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


clk_rknn_dsuO_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS CLK RKNN DSUO CON1 
Address: Operational Base + offset (0x0D34) 


| Bit |Attr| Reset Value 


write_enable 
“ Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


clk_rknn_dsuO_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'bOO: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

clk_rknn_dsu0O_switch_en 

switch_en 

1'b1: Enable clk_rknn_dsu0O switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
clk_rknn_dsuO_autocs_en 

autocs_en 

1'b1: Enable clk_rknn_dsu0O switch to lower frequency. 
1'bO: Disable. 

clk_rknn_dsuO_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable clk_rknn_dsu0O switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK_RKNN_ ROOT CONO 
Address: Operational Base + offset (0x0D38) 


wait_th 


Wait time threshold, measured by original clk. 


helk_rknn_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU _AUTOCS HCLK RKNN ROOT CON1 
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Address: Operational Base + offset (OxOD3C 


Reset Value 


[Attr'| 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Site We. |OxD000 1'bO: Write access disable 
1'b1: Write access enable 
hclk_rknn_root_clksel_cfg 
clksel_cfg 
’ Auto switch clock selection. 
ace ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_rknn_root_switch_en 

switch_en 

1'b1: Enable hclk_rknn_root switched to lower frequency when 
module is inactive. 


RW 
1'bO: Disable auto switch function. 
hclk_rknn_root_autocs_en 

RW autocs_en 
1'b1: Enable hclk_rknn_root switch to lower frequency. 
1'bO: Disable. 

WwW 


hcelk_rknn_root_autocs_ctrl 
autocs_ctrl 
11:0 |R 12'hfff: Enable hclk_rknn_root switch to lower frequency. 


0x0 
0x0 
0x0 


N 


an an 
WwW 


12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS ACLK NVM ROOT CONO 
Address: Operational Base + offset (Ox0D40) 


[Attr|ResetValue| —Ciescription 
RW 


aclk_nvm_root_wait_th 
0x0020 wait_th 
Wait time threshold, measured by original clk. 
aclk_nvm_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK NVM ROOT CON1 
Address: Operational Base + offset (0x0D44) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) Wr |8x0ee0 1'bO: Write access disable 
1'b1: Write access enable 


31:16 


aclk_nvm_root_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 
Pon | Ox0 2'b00: Original clk 
2'b01: xin_oscO_func_div 
2'b10: clk_rtc_32k 
aclk_nvm_root_switch_en 
switch_en 
13 RW /|0x0 1'b1: Enable aclk_nvm_root switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 215 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| —Ci@eescription 


aclk_nvm_root_autocs_en 
autocs_en 

ue RWS | 0x0 1'b1: Enable aclk_nvm_root switch to lower frequency. 
1'bO: Disable. 


aclk_nvm_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable aclk_nvm_root switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK PHP ROOT CONO 
Address: Operational Base + offset (Ox0D48) 
| Bit |Attr| Reset Value | 
aclk_php_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_php_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK PHP ROOT CONi1 
Address: Operational Base + offset (OxOD4C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
38 FO WO. /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_php_root_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
beeen 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_php_root_switch_en 

switch_en 

1'b1: Enable aclk_php_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
aclk_php_root_autocs_en 

autocs_en 

1'b1: Enable aclk_php_root switch to lower frequency. 
1'bO: Disable. 

aclk_php_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_php_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS ACLK RKVDECO ROOT CONO 
Address: Operational Base + offset (Ox0D50) 


| Bit |Attr| Reset Value, 


aclk_rkvdecO_root_wait_th 
31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
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| Bit |Attr| Reset Value, 


Po escription 
aclk_rkvdecO_root_idle_th 

15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK RKVDECO ROOT CON1 
Address: Operational Base + offset (0x0D54) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sf 16/WO/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_rkvdecO_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
er ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_rkvdecO_root_switch_en 

switch_en 

1'b1: Enable aclk_rkvdecO_root switched to lower frequency 
when module is inactive. 

1'b0O: Disable auto switch function. 
aclk_rkvdecO_root_autocs_en 

autocs_en 

1'b1: Enable aclk_rkvdecO_root switch to lower frequency. 
1'bO: Disable. 


aclk_rkvdecO_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW 12'hfff: Enable aclk_rkvdecO_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK RKVDEC CCU CONO 
Address: Operational Base + offset (0Ox0D58) 
| Bit_[Attr| Reset Value | 
aclk_rkvdec_ccu_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_rkvdec_ccu_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK RKVDEC CCU CON1 
Address: Operational Base + offset (OxOD5C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oth WO.0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_rkvdec_ccu_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
Poet RW Exe 2'bO0: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
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| Bit |Attr|ResetValue| —Ci@eescription 


aclk_rkvdec_ccu_switch_en 
switch_en 
13 RW /|0x0 1'b1: Enable aclk_rkvdec_ccu switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 


aclk_rkvdec_ccu_autocs_en 
autocs_en 
- RY Pee 1'b1: Enable aclk_rkvdec_ccu switch to lower frequency. 
1'bO: Disable. 
aclk_rkvdec_ccu_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable aclk_rkvdec_ccu switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


CRU _AUTOCS ACLK RKVDECi ROOT CONO 
Address: Operational Base + offset (OxOD60) 
| Bit [Attr/ResetValue| —Céiescription 
aclk_rkvdeci_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_rkvdeci_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK RKVDEC1 ROOT CONI1 
Address: Operational Base + offset (Ox0D64) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31: 16| WO: /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_rkvdeci_root_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
ey 2'bOO: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_rkvdeci_root_switch_en 

switch_en 

1'b1: Enable aclk_rkvdeci_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
aclk_rkvdeci_root_autocs_en 

autocs_en 

1'b1: Enable aclk_rkvdeci_root switch to lower frequency. 
1'bO: Disable. 

aclk_rkvdeci_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_rkvdeci_root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU AUTOCS ACLK USB ROOT CONO 
Address: Operational Base + offset (OxOD68) 
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| Bit |Attr| Reset Value, 


Po escription 
aclk_usb_root_wait_th 

31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_usb_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK USB ROOT CON1 
Address: Operational Base + offset (OxOD6C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_usb_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
ee ac 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_usb_root_switch_en 

switch_en 

1'b1: Enable aclk_usb_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
aclk_usb_root_autocs_en 

autocs_en 

1'b1i: Enable aclk_usb_root switch to lower frequency. 
1'bO: Disable. 

aclk_usb_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_usb_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS ACLK VDPU ROOT CONO 
Address: Operational Base + offset (0x0D70) 


| Bit |Attr| Reset Value 


aclk_vdpu_root_wait_th 
31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
aclk_vdpu_root_idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK VDPU ROOT CON1 
Address: Operational Base + offset (Ox0D74 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr[ResetValue|  ———s——Ci‘“;C~Ci scription 
aclk_vdpu_root_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 
2'b00: Original clk 
2'b01: xin_oscO_func_div 
2'b10: clk_rtc_32k 
aclk_vdpu_root_switch_en 
switch_en 
1'b1: Enable aclk_vdpu_root switched to lower frequency when 
module is inactive. 
1'b0O: Disable auto switch function. 
aclk_vdpu_root_autocs_en 
autocs_en 
1'b1: Enable aclk_vdpu_root switch to lower frequency. 
1'bO: Disable. 
aclk_vdpu_root_autocs_ctrl 
autocs_ctrl 
12'hfff: Enable aclk_vdpu_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS ACLK_ VDPU_ LOW ROOT CONO 
Address: Operational Base + offset (Ox0D78) 


aclk_vdpu_low_root_wait_th 

wait_th 

Wait time threshold, measured by original clk. 
aclk_vdpu_low_root_idle_th 

idle_th 

Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK VDPU LOW ROOT CONi1 
Address: Operational Base + offset (OxOD7C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_vdpu_low_root_clksel_cfg 
clksel_cfg 
” Auto switch clock selection. 
Seay lhe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_vdpu_low_root_switch_en 
switch_en 

13 RW |0x0 1'b1: Enable aclk_vdpu_low_root switched to lower frequency 
when module is inactive. 
1'bO: Disable auto switch function. 
aclk_vdpu_low_root_autocs_en 
autocs_en 

if Re 1'b1: Enable aclk_vdpu_low_root switch to lower frequency. 
1'bO: Disable. 
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| Bit |Attr|ResetValue| Ci@eescription 


aclk_vdpu_low_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable aclk_vdpu_low_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK JPEG DECODER ROOT CONO 
Address: Operational Base + offset (OxO0D80) 
| Bit_[Attr| Reset Value | 
aclk_jpeg_decoder_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_jpeg_decoder_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK JPEG DECODER ROOT CON1 
Address: Operational Base + offset (0x0D84) 


| Bit |Attr| Reset Value 


write_enable 
“ Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_jpeg_decoder_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'bOO: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

aclk_jpeg_decoder_root_switch_en 

switch_en 

1'b1: Enable aclk_jpeg_decoder_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
aclk_jpeg_decoder_root_autocs_en 

autocs_en 

1'b1: Enable aclk_jpeg_decoder_root switch to lower frequency. 
1'bO: Disable. 

aclk_jpeg_decoder_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_jpeg_decoder_root switch to lower 
frequency. 

12'h000: Disable. 

Others: Reserved. 


CRU _AUTOCS ACLK_RKVENCO ROOT CONO 
Address: Operational Base + offset (OxO0D88) 


aclk_rkvencO_root_wait_th 
wait_th 
Wait time threshold, measured by original clk. 


aclk_rkvencO_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 
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CRU AUTOCS ACLK RKVENCO ROOT CON1 
Address: Operational Base + offset (OxOD8C 


| Bit |Attr|ResetValue| Ci escription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


aclk_rkvencO_root_clksel_cfg 
clksel_cfg 


Auto switch clock selection. 
2'b00: Original clk 

2'b01: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_rkvencO_root_switch_en 

switch_en 

1'b1: Enable aclk_rkvencO_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 


aclk_rkvencO_root_autocs_en 
autocs_en 
1'b1: Enable aclk_rkvencO_root switch to lower frequency. 
1'bO: Disable. 
aclk_rkvencO_root_autocs_ctrl 
autocs_ctrl 
12'hfff: Enable aclk_rkvencO_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK RKVENCi ROOT CONO 
Address: Operational Base + offset (OxOD90) 


ResetValue[ Cieescription 


aclk_rkvenci_root_wait_th 
0x0020 wait_th 
Wait time threshold, measured by original clk. 
5 eons aclk_rkvenci1_root_idle_th 
0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK RKVENC1 ROOT CON1 
Address: Operational Base + offset (Ox0D94) 


| Bit |Attr| Reset Value 


Pt —i“‘(iéescription sd 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
3146) WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_rkvenci_root_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 

hl anus bc 2'b00: Original clk 
2'b0O1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
aclk_rkvenci_root_switch_en 
switch_en 

13 RW |0x0 1'b1: Enable aclk_rkvenci_root switched to lower frequency 
when module is inactive. 
1'bO: Disable auto switch function. 
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| Bit |Attr|ResetValue| Ci@eescription 


aclk_rkvenci_root_autocs_en 
autocs_en 

ne RE DAE 1'b1: Enable aclk_rkvenci_root switch to lower frequency. 
1'b0O: Disable. 


aclk_rkvenci_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable aclk_rkvenci_root switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK VI ROOT CONO 
Address: Operational Base + offset (OxO0D98) 
| Bit_[Attr| Reset Value | 
aclk_vi_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_vi_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK VI ROOT CON1 
Address: Operational Base + offset (OxOD9C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_vi_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'bO0: Original clk 

2'b01: xin_oscO_func_div 

2'b10: clk_rtc_32k 

aclk_vi_root_switch_en 

switch_en 

1'b1: Enable aclk_vi_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
aclk_vi_root_autocs_en 

autocs_en 

1'b1: Enable aclk_vi_root switch to lower frequency. 
1'bO: Disable. 

aclk_vi_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_vi_root switch to lower frequency. 
12'hO000: Disable. 

Others: Reserved. 


CRU AUTOCS ACLK VOP ROOT CONO 
Address: Operational Base + offset (OxODAO) 


Reset Value 


aclk_vop_root_wait_th 


31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
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| Bit |Attr| Reset Value, 


Po escription 
aclk_vop_root_idle_th 

15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK VOP ROOT CON1 
Address: Operational Base + offset (OxODA4) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sf 16/WO/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_vop_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
eal 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_vop_root_switch_en 

switch_en 

1'b1: Enable aclk_vop_root switched to lower frequency when 
module is inactive. 

1'b0O: Disable auto switch function. 

aclk_vop_root_autocs_en 

autocs_en 

1'b1: Enable aclk_vop_root switch to lower frequency. 

1'bO: Disable. 


aclk_vop_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW 12'hfff: Enable aclk_vop_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK VOO ROOT CONO 
Address: Operational Base + offset (OxODA8) 
| Bit_[Attr| Reset Value| 
aclk_voO_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_vo0_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK VOO ROOT CONi 
Address: Operational Base + offset (OxODAC) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oth WO.0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_vo0_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
Poet RW Exe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
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| Bit |Attr|ResetValue| Ci ecription 


aclk_vo0_root_switch_en 
switch_en 

13 RW /|0x0 1'b1: Enable aclk_vo0_root switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 
aclk_vo0O_root_autocs_en 
autocs_en 

= RYE 058 1'b1: Enable aclk_vo0_root switch to lower frequency. 
1'bO: Disable. 
aclk_voO_root_autocs_ctrl 
autocs_ctrl 

11:0 |RW |0x000 12'hfff: Enable aclk_voO_root switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK HDCP1 ROOT CONO 
Address: Operational Base + offset (OxODBO) 
| Bit |Attr|ResetValue| —C(eescription 
aclk_hdcp1_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_hdcp1_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK HDCP1 ROOT CON1 
Address: Operational Base + offset (OxODB4) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31: 16| WO: /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_hdcp1_root_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
ey 2'bOO: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_hdcp1_root_switch_en 

switch_en 

1'b1: Enable aclk_hdcpi_root switched to lower frequency when 
module is inactive. 

1'b0O: Disable auto switch function. 
aclk_hdcp1_root_autocs_en 

autocs_en 

1'b1: Enable aclk_hdcp1_root switch to lower frequency. 
1'bO: Disable. 

aclk_hdcp1_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_hdcp1_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS ACLK HDMIRX ROOT CONO 
Address: Operational Base + offset (OxODB8) 
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| Bit |Attr|ResetValue| Ci@eescription 


aclk_hdmirx_root_wait_th 
31:16;RW |0x0020 wait_th 


Wait time threshold, measured by original clk. 


aclk_hdmirx_root_idle_th 
15:0 |RW /|0x0004 idle_th 
Idle time threshold, measured by origi 


CRU AUTOCS ACLK HDMIRX ROOT CON1 
Address: Operational Base + offset (OxODBC 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
otto we: 020000 1'bO: Write access disable 
1'bi: Write access enable 
aclk_hdmirx_root_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 
ee ac 2'bO0: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
aclk_hdmirx_root_switch_en 
switch_en 
13 RW 1'b1: Enable aclk_hdmirx_root switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 
aclk_hdmirx_root_autocs_en 
12 RW autocs_en . . 
1'b1: Enable aclk_hdmirx_root switch to lower frequency. 
1'bO: Disable. 
aclk_hdmirx_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW 12'hfff: Enable aclk_hdmirx_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS CLK GPU COREGROUP CONO 
Address: Operational Base + offset (OxODCO) 


| Bit [Attr/ResetValue| Céiecription 
clk_gpu_coregroup_wait_th 

31:16}RW |0x0020 wait_th 
Wait time threshold, measured by origi ; 
clk_gpu_coregroup_idle_th 

15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS CLK GPU COREGROUP CON1 
Address: Operational Base + offset (OxODC4 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| SS Ci@eescription 


clk_gpu_coregroup_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
es 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


clk_gpu_coregroup_switch_en 
switch_en 
1'b1: Enable clk_gpu_coregroup switched to lower frequency 


when module is inactive. 

1'bO: Disable auto switch function. 
clk_gpu_coregroup_autocs_en 

autocs_en 

1'b1: Enable clk_gpu_coregroup switch to lower frequency. 
1'bO: Disable. 

clk_gpu_coregroup_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable clk_gpu_coregroup switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU _AUTOCS ACLK AVi_ ROOT CONO 
Address: Operational Base + offset (OxODEO) 


ResetValue[ sCieescription 


| Bit |Attr 
aclk_av1_root_wait_th 
Wait time threshold, measured by original clk. 
aclk_avi_root_idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK AV1 ROOT CON1 
Address: Operational Base + offset (OxODE4) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_av1_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
eae lhe. 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_av1_root_switch_en 
switch_en 
13 RW |0x0 1'b1: Enable aclk_av1_root switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 
aclk_avi_root_autocs_en 
autocs_en 
ie Ose 1'b1: Enable aclk_av1_root switch to lower frequency. 
1'bO: Disable. 
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| Bit |Attr|ResetValue| Ci@eescription 


aclk_avi_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable aclk_avi_root switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK CENTER ROOT CONO 
Address: Operational Base + offset (OxODE8) 
| Bit_[Attr| Reset Value | 
aclk_center_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_center_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK CENTER ROOT CONI1 
Address: Operational Base + offset (OxODEC) 


| Bit |Attr| Reset Value 


write_enable 
“ Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_center_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'bO0O: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

aclk_center_root_switch_en 

switch_en 

1'b1: Enable aclk_center_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
aclk_center_root_autocs_en 

autocs_en 

1'b1: Enable aclk_center_root switch to lower frequency. 
1'bO: Disable. 

aclk_center_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_center_root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU _AUTOCS ACLK CENTER LOW ROOT CONO 
Address: Operational Base + offset (OxODFO) 


aclk_center_low_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU _AUTOCS ACLK CENTER LOW ROOT CON1 
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Address: Operational Base + offset (OxODF4 


Reset Value 


Attr| 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
32716) WO /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_center_low_root_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
ace ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_center_low_root_switch_en 

switch_en 

1'b1: Enable aclk_center_low_root switched to lower frequency 
when module is inactive. 


RW 
1'bO: Disable auto switch function. 
aclk_center_low_root_autocs_en 

RW autocs_en 
1'b1: Enable aclk_center_low_root switch to lower frequency. 
1'bO: Disable. 

WwW 


aclk_center_low_root_autocs_ ctrl 
autocs_ctrl 
11:0 |R 12'hfff: Enable aclk_center_low_root switch to lower frequency. 


0x0 
0x0 
0x0 


N 


an an 
WwW 


12'h000: Disable. 
Others: Reserved. 


CRU _ AUTOCS ACLK CENTER S400 ROOT CONO 
Address: Operational Base + offset (OxODF8) 


[Attr|ResetValue| Ciescription 
RW 


aclk_center_s400_root_wait_th 

Wait time threshold, measured by original clk. 
aclk_center_s400_root_idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK CENTER S400 ROOT CON1 
Address: Operational Base + offset (OxODFC) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) Wr |8x0ee0 1'bO: Write access disable 
1'b1: Write access enable 


31:16 


aclk_center_s400_root_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 

EO eEa RM |OXe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
aclk_center_s400_root_switch_en 
switch_en 

13 RW /|0x0 1'b1: Enable aclk_center_s400_root switched to lower frequency 
when module is inactive. 
1'b0O: Disable auto switch function. 
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| Bit |Attr|ResetValue| Ci eecription 


aclk_center_s400_root_autocs_en 
autocs_en 

ue RWS | 0x0 1'b1: Enable aclk_center_s400_root switch to lower frequency. 
1'bO: Disable. 


aclk_center_s400_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable aclk_center_s400_root switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK VO1USB TOP ROOT CONO 
Address: Operational Base + offset (OxOEOO) 
| Bit |Attr| Reset Value | 
aclk_volusb_top_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_voiusb_top_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK VO1USB TOP ROOT CON1 
Address: Operational Base + offset (Ox0E04) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_volusb_top_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'b00: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

aclk_volusb_top_root_switch_en 

switch_en 

1'b1: Enable aclk_voiusb_top_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
aclk_volusb_top_root_autocs_en 

autocs_en 

1'b1: Enable aclk_volusb_top_root switch to lower frequency. 
1'bO: Disable. 

aclk_volusb_top_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_volusb_top_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS ACLK RGA3 ROOT CONO 
Address: Operational Base + offset (OxOE08) 


Reset Value 


aclk_rga3_root_wait_th 


31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
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| Bit |Attr| Reset Value, 


Po escription 
aclk_rga3_root_idle_th 

15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK RGA3 ROOT CON1 
Address: Operational Base + offset (OxOEOC) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sf 16/WO/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_rga3_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
er ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_rga3_root_switch_en 

switch_en 

1'b1: Enable aclk_rga3_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 

aclk_rga3_root_autocs_en 

autocs_en 

1'b1: Enable aclk_rga3_root switch to lower frequency. 

1'bO: Disable. 


aclk_rga3_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW 12'hfff: Enable aclk_rga3_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS PCLK AVi_ ROOT CONO 
Address: Operational Base + offset (Ox0E10) 
| Bit_[Attr| Reset Value| 
pclk_av1_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


pclk_avi1_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS PCLK AVi ROOT CONi 
Address: Operational Base + offset (Ox0E14) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oth WO.0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pclk_av1_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
Poet RW Exe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
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| Bit |Attr|ResetValue| Ci eecription 


pclk_av1_root_switch_en 
switch_en 

13 RW {0x0 1'b1: Enable pclk_av1_root switched to lower frequency when 
module is inactive. 
1'b0O: Disable auto switch function. 
pclk_av1_root_autocs_en 
autocs_en 

- RYE 058 1'b1: Enable pclk_avi_root switch to lower frequency. 
1'bO: Disable. 
pclk_avi_root_autocs_ctrl 
autocs_ctrl 

11:0 |RW |0x000 12'hfff: Enable pclk_avi_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS HCLK ISP1 ROOT CONO 
Address: Operational Base + offset (Ox0E18) 
| Bit |Attr|ResetValue| —C(eescription 
hclk_isp1_root_wait_th 
31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_isp1_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK ISP1 ROOT CON1 
Address: Operational Base + offset (OxOE1C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Seto IO: OxnOue 1'b0O: Write access disable 
1'b1: Write access enable 
hclk_isp1_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
ey 2'bOO: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_isp1_root_switch_en 

switch_en 

1'b1: Enable hclk_isp1_root switched to lower frequency when 
module is inactive. 

1'b0O: Disable auto switch function. 
hclk_isp1_root_autocs_en 

autocs_en 

1'b1: Enable hclk_isp1_root switch to lower frequency. 
1'bO: Disable. 

hclk_isp1_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_isp1_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS PCLK NPUTOP ROOT CONO 
Address: Operational Base + offset (Ox0E20) 
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| Bit |Attr|ResetValue| —Ci@eescription 


pclk_nputop_root_wait_th 
31:16}RW |0x0020 wait_th 


Wait time threshold, measured by original clk. 


pclk_nputop_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by origi 


CRU AUTOCS PCLK NPUTOP ROOT CON1 
Address: Operational Base + offset (Ox0E24 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pclk_nputop_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
ee 2'bO0: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


pclk_nputop_root_switch_en 

switch_en 

1'b1: Enable pclk_nputop_root switched to lower frequency when 
module is inactive. 

1'b0O: Disable auto switch function. 
pclk_nputop_root_autocs_en 

autocs_en 

1'b1: Enable pclk_nputop_root switch to lower frequency. 
1'bO: Disable. 

pclk_nputop_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable pclk_nputop_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK NPU CMO ROOT CONO 
Address: Operational Base + offset (Ox0E28) 


| Bit |Attr| Reset Value 


hclk_npu_cm0O_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
hclk_npu_cm0O_root_idle_th 
Idle time threshold, measured by original clk. 


CRU _AUTOCS HCLK NPU_CMO ROOT CON1 
Address: Operational Base + offset (OxOE2C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Cé@eescription 


hclk_npu_cm0O_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
es 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_npu_cm0O_root_switch_en 
switch_en 
1'b1: Enable hclk_npu_cm0O_root switched to lower frequency 


when module is inactive. 

1'bO: Disable auto switch function. 
hclk_npu_cmO_root_autocs_en 

autocs_en 

1'b1: Enable hclk_npu_cm0O_root switch to lower frequency. 
1'bO: Disable. 

hclk_npu_cm0O_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_npu_cm0O_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK_ NVM ROOT CONO 
Address: Operational Base + offset (Ox0E30) 


Reset Value[ Ciescription 


| Bit |Attr 
hclk_nvm_root_wait_th 
Wait time threshold, measured by original clk. 
hclk_nvm_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK NVM _ROOT CON1 
Address: Operational Base + offset (Ox0E34) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
SLES NC /OXOO0P 1'bO: Write access disable 
1'b1: Write access enable 
hclk_nvm_root_clksel_cfg 
clksel_cfg 
? Auto switch clock selection. 
Seay lhe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_nvm_root_switch_en 
switch_en 
13 RW |0x0 1'b1: Enable hclk_nvm_root switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 
hclk_nvm_root_autocs_en 
autocs_en 
ie Be Ose 1'b1: Enable hclk_nvm_root switch to lower frequency. 
1'bO: Disable. 
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| Bit |Attr|ResetValue| Ci eescription 


hclk_nvm_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable hclk_nvm_root switch to lower frequency. 
12'hO000: Disable. 
Others: Reserved. 


CRU AUTOCS PCLK_ PHP _ ROOT CONO 
Address: Operational Base + offset (Ox0E38) 


| Bit |Attr| Reset Value 
pclk_php_root_wait_th 


31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


pclk_php_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS PCLK PHP ROOT CON1 
Address: Operational Base + offset (OxOE3C) 


| Bit |Attr| Reset Value 


write_enable 
“ Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pclk_php_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'bOO: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

pclk_php_root_switch_en 

switch_en 

1'b1i: Enable pclk_php_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
pclk_php_root_autocs_en 

autocs_en 

1'b1: Enable pclk_php_root switch to lower frequency. 
1'bO: Disable. 

pclk_php_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable pclk_php_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU _AUTOCS ACLK PCIE ROOT CONO 
Address: Operational Base + offset (Ox0E40) 


aclk_pcie_root_wait_th 
wait_th 
Wait time threshold, measured by original clk. 


aclk_pcie_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU _AUTOCS ACLK PCIE ROOT CON1 
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Address: Operational Base + offset (OxO0E44 


Reset Value 


Attr| 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
32716) WO /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_pcie_root_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
ace ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_pcie_root_switch_en 

switch_en 

1'b1: Enable aclk_pcie_root switched to lower frequency when 
module is inactive. 


RW 
1'bO: Disable auto switch function. 
aclk_pcie_root_autocs_en 

RW autocs_en 
1'b1: Enable aclk_pcie_root switch to lower frequency. 
1'bO: Disable. 

W 


aclk_pcie_root_autocs_ctrl 
autocs_ctrl 
11:0 |R 12'hfff: Enable aclk_pcie_root switch to lower frequency. 


0x0 
0x0 
0x0 


N 


an an 
WwW 


12'h000: Disable. 
Others: Reserved. 


CRU_AUTOCS HCLK_RKVDECO ROOT CONO 
Address: Operational Base + offset (Ox0E48) 


[Attr|ResetValue| ss Cieescription 
RW 


hcelk_rkvdecO_root_wait_th 
0x0020 wait_th 
Wait time threshold, measured by original clk. 
hclk_rkvdecO_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK RKVDECO ROOT CON1 
Address: Operational Base + offset (OxOE4C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) Wr |8x0ee0 1'bO: Write access disable 
1'b1: Write access enable 


31:16 


hclk_rkvdecO_root_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 

EO eEa RM |OXe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
hclk_rkvdecO_root_switch_en 
switch_en 

13 RW /|0x0 1'b1: Enable hclk_rkvdecO_root switched to lower frequency 
when module is inactive. 
1'bO: Disable auto switch function. 
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| Bit |Attr|ResetValue| —Ci@eescription 


hclk_rkvdecO_root_autocs_en 
autocs_en 

- Rone 1'b1: Enable hclk_rkvdecO_root switch to lower frequency. 
1'bO: Disable. 


hclk_rkvdecO_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable hclk_rkvdecO_root switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


CRU AUTOCS HCLK_RKVDEC1 ROOT CONO 
Address: Operational Base + offset (Ox0E50) 


| Bit |Attr| Reset Value, 


Po ieseription 
hcelk_rkvdeci_root_wait_th 

31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
helk_rkvdeci_root_idle_th 

15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK RKVDEC1 ROOT CON1 
Address: Operational Base + offset (0x0E54) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hclk_rkvdeci_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'b00: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

hclk_rkvdeci_root_switch_en 

switch_en 

1'b1: Enable hclk_rkvdeci1_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
hclk_rkvdeci_root_autocs_en 

autocs_en 

1'b1: Enable hclk_rkvdec1_root switch to lower frequency. 
1'bO: Disable. 

hclk_rkvdeci_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_rkvdeci_root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU AUTOCS PCLK TOP ROOT CONO 
Address: Operational Base + offset (Ox0E58) 


Reset Value 


pclk_top_root_wait_th 


31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
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| Bit |Attr| Reset Value, 


Po escription 
pclk_top_root_idle_th 

15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS PCLK TOP ROOT CON1 
Address: Operational Base + offset (OxOE5C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sf 16/WO/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
pclk_top_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
er ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


pclk_top_root_switch_en 

switch_en 

1'b1: Enable pclk_top_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 

pclk_top_root_autocs_en 

autocs_en 

1'b1: Enable pclk_top_root switch to lower frequency. 

1'b0O: Disable. 


pclk_top_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW 12'hfff: Enable pclk_top_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS ACLK TOP M500 ROOT CONO 
Address: Operational Base + offset (OxOE60) 


| Bit |Attr| Reset Value 
aclk_top_m500_root_wait_th 


31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_top_m500_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK TOP M500 ROOT CON1 
Address: Operational Base + offset (Ox0E64) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oth WO.0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_top_m500_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
Poet RW Exe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
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| Bit |Attr|ResetValue| Ci eescription 


aclk_top_m500_root_switch_en 
switch_en 

13 RW /|0x0 1'b1: Enable aclk_top_m500_root switched to lower frequency 
when module is inactive. 
1'bO: Disable auto switch function. 
aclk_top_m500_root_autocs_en 
autocs_en 

= RYE 058 1'b1: Enable aclk_top_m500_root switch to lower frequency. 
1'bO: Disable. 
aclk_top_m500_root_autocs_ctrl 
autocs_ctrl 

11:0 |RW |0x000 12'hfff: Enable aclk_top_m500_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU _ AUTOCS ACLK TOP S200 ROOT CONO 
Address: Operational Base + offset (Ox0OE68) 
| Bit |Attr|ResetValue| —C(eescription 
aclk_top_s200_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_top_s200_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK TOP S200 ROOT CON1 
Address: Operational Base + offset (OxOE6C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31: 16| WO: /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_top_s200_root_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
ey 2'bOO: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_top_s200_root_switch_en 

switch_en 

1'b1: Enable aclk_top_s200_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
aclk_top_s200_root_autocs_en 

autocs_en 

1'b1i: Enable aclk_top_s200_root switch to lower frequency. 
1'bO: Disable. 

aclk_top_s200_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_top_s200_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK USB ROOT CONO 
Address: Operational Base + offset (Ox0E70) 
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| Bit |Attr| Reset Value, 


Po escription 
hclk_usb_root_wait_th 

31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_usb_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK USB ROOT CONi1 
Address: Operational Base + offset (Ox0E74 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hclk_usb_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
ee ac 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_usb_root_switch_en 

switch_en 

1'b1: Enable hclk_usb_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
hclk_usb_root_autocs_en 

autocs_en 

1'b1: Enable hclk_usb_root switch to lower frequency. 
1'bO: Disable. 

hclk_usb_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_usb_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK VDPU ROOT CONO 
Address: Operational Base + offset (Ox0E78) 


| Bit |Attr| Reset Value 


hclk_vdpu_root_wait_th 
31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
hclk_vdpu_root_idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK VDPU ROOT CON1 
Address: Operational Base + offset (OxOE7C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| SCi@eescription 


hclk_vdpu_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
es 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_vdpu_root_switch_en 
switch_en 
1'b1: Enable hclk_vdpu_root switched to lower frequency when 


module is inactive. 

1'bO: Disable auto switch function. 
hclk_vdpu_root_autocs_en 

autocs_en 

1'b1: Enable hclk_vdpu_root switch to lower frequency. 
1'b0O: Disable. 

hclk_vdpu_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_vdpu_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK RKVENCO ROOT CONO 
Address: Operational Base + offset (OxOE80) 


Reset Value[ —Cieescription = 


| Bit |Attr 
hclk_rkvencO_root_wait_th 
Wait time threshold, measured by original clk. 
hclk_rkvencO_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK RKVENCO ROOT CON1 
Address: Operational Base + offset (Ox0E84) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
SEES NC | OXO000 1'bO: Write access disable 
1'b1: Write access enable 
hclk_rkvencO_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
eae lhe. 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


helk_rkvencO_root_switch_en 
switch_en 

13 RW |0x0 1'b1: Enable hclk_rkvencO_root switched to lower frequency 
when module is inactive. 
1'bO: Disable auto switch function. 
hclk_rkvencO_root_autocs_en 
autocs_en 

12 ae 1'b1: Enable hclk_rkvencO_root switch to lower frequency. 
1'bO: Disable. 
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| Bit |Attr|ResetValue| Ci@eescription 


hclk_rkvencO_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable hclk_rkvencO_root switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


CRU AUTOCS HCLK RKVENC1 ROOT CONO 
Address: Operational Base + offset (Ox0E88) 
| Bit_[Attr| Reset Value | 
hclk_rkvenci_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


helk_rkvenci_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK RKVENC1 ROOT CONi 
Address: Operational Base + offset (OxOE8C) 


| Bit |Attr| Reset Value 


write_enable 
“ Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hclk_rkvenci_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'bOO: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

helk_rkvenci_root_switch_en 

switch_en 

1'b1: Enable hclk_rkvenc1_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
hclk_rkvenci_root_autocs_en 

autocs_en 

1'b1: Enable hclk_rkvenci_root switch to lower frequency. 
1'bO: Disable. 

helk_rkvenci_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_rkvenci_root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU _AUTOCS HCLK VI ROOT CONO 
Address: Operational Base + offset (Ox0E90) 


wait_th 


Wait time threshold, measured by original clk. 


hcelk_vi_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU _AUTOCS HCLK VI_ ROOT CONi 
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Address: Operational Base + offset (Ox0E94 


Reset Value 


[Attr'| 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Site We. |OxD000 1'bO: Write access disable 
1'b1: Write access enable 
hclk_vi_root_clksel_cfg 
clksel_cfg 
’ Auto switch clock selection. 
ace ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_vi_root_switch_en 

switch_en 

1'b1: Enable hclk_vi_root switched to lower frequency when 
module is inactive. 


RW 
1'bO: Disable auto switch function. 
hclk_vi_root_autocs_en 

RW autocs_en 
1'b1i: Enable hclk_vi_root switch to lower frequency. 
1'bO: Disable. 

WwW 


hclk_vi_root_autocs_ctrl 
autocs_ctrl 
11:0 |R 12'hfff: Enable hclk_vi_root switch to lower frequency. 


0x0 
0x0 
0x0 


N 


an an 
WwW 


12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS PCLK VI ROOT CONO 
Address: Operational Base + offset (Ox0E98) 


[Attr|ResetValue| ——Ciescription 
RW 


pclk_vi_root_wait_th 
0x0020 wait_th 
Wait time threshold, measured by original clk. 
pclk_vi_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS PCLK VI ROOT CON1 
Address: Operational Base + offset (OxOE9C) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) Wr |8x0ee0 1'bO: Write access disable 
1'b1: Write access enable 


31:16 


pclk_vi_root_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 
Pon | Ox0 2'bOO: Original clk 
2'b0O1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
pclk_vi_root_switch_en 
switch_en 
13 RW {0x0 1'b1: Enable pclk_vi_root switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 
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| Bit |Attr|ResetValue| Ci@eescription 


pclk_vi_root_autocs_en 
autocs_en 

ue ba 1'b1: Enable pclk_vi_root switch to lower frequency. 
1'bO: Disable. 


pclk_vi_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable pclk_vi_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS ACLK VOP LOW ROOT CONO 
Address: Operational Base + offset (OxOEAO) 
| Bit |Attr| Reset Value | 
aclk_vop_low_root_wait_th 
31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_vop_low_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK VOP LOW ROOT CONi 
Address: Operational Base + offset (Ox0EA4) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_vop_low_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'b00: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

aclk_vop_low_root_switch_en 

switch_en 

1'b1: Enable aclk_vop_low_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
aclk_vop_low_root_autocs_en 

autocs_en 

1'b1: Enable aclk_vop_low_root switch to lower frequency. 
1'bO: Disable. 

aclk_vop_low_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_vop_low_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK VOP ROOT CONO 
Address: Operational Base + offset (OxOEA8) 


Reset Value 


hclk_vop_root_wait_th 


31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
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| Bit |Attr| Reset Value, 


Po escription 
hclk_vop_root_idle_th 

15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK VOP ROOT CON1 
Address: Operational Base + offset (OxOEAC) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SLO WO; | Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
hclk_vop_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
er ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_vop_root_switch_en 

switch_en 

1'b1: Enable hclk_vop_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 

hclk_vop_root_autocs_en 

autocs_en 

1'b1: Enable hclk_vop_root switch to lower frequency. 

1'bO: Disable. 


hclk_vop_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW 12'hfff: Enable hclk_vop_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS PCLK VOP ROOT CONO 
Address: Operational Base + offset (OxOEBO) 
| Bit_[Attr| Reset Value| 
pclk_vop_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


pclk_vop_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS PCLK VOP ROOT CON1 
Address: Operational Base + offset (OxOEB4) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oth WO.0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pclk_vop_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
Poet RW Exe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
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| Bit |Attr|ResetValue| Ci eescription 


pclk_vop_root_switch_en 
switch_en 

13 RW {0x0 1'b1: Enable pclk_vop_root switched to lower frequency when 
module is inactive. 
1'b0O: Disable auto switch function. 
pclk_vop_root_autocs_en 
autocs_en 

- RY Pee 1'b1: Enable pclk_vop_root switch to lower frequency. 
1'bO: Disable. 
pclk_vop_root_autocs_ctrl 
autocs_ctrl 

11:0 |RW |0x000 12'hfff: Enable pclk_vop_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS HCLK VOO ROOT CONO 
Address: Operational Base + offset (OxOEB8) 
| Bit [Attr/ResetValue| Ci escription 
hclk_vo0O_root_wait_th 
31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_vo0_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK VOO ROOT CON1 
Address: Operational Base + offset (OxOEBC) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
BT POO: ORDO0C 1'bO: Write access disable 
1'b1: Write access enable 
hclk_vo0_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
ey 2'bOO: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_vo0_root_switch_en 

switch_en 

1'b1: Enable hclk_voO_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
hclk_vo0O_root_autocs_en 

autocs_en 

1'b1: Enable hclk_voO_root switch to lower frequency. 
1'bO: Disable. 

hclk_vo0_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_voO_root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK VOO S ROOT CONO 
Address: Operational Base + offset (OxOECO) 
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| Bit |Attr| Reset Value, 


Po escription 
hclk_voO_s_root_wait_th 

31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_vo0O_s_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK VOO S ROOT CON1 
Address: Operational Base + offset (OxOEC4 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hclk_voO_s_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
ee ac 2'bO0: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_voO_s_root_switch_en 

switch_en 

1'b1: Enable hclk_voO_s_root switched to lower frequency when 
module is inactive. 

1'b0O: Disable auto switch function. 
hclk_vo0O_s_root_autocs_en 

autocs_en 

1'b1: Enable hclk_vo0O_s_root switch to lower frequency. 
1'bO: Disable. 

hclk_vo0O_s_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_voO_s_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS PCLK VOO ROOT CONO 
Address: Operational Base + offset (OxOEC8) 


| Bit |Attr| Reset Value 


pclk_voO_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
pclk_voO_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS PCLK VOO ROOT CON1 
Address: Operational Base + offset (OxOECC 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| SS Ci@eescription 


pclk_vo0_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
Pe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


pclk_vo0_root_switch_en 
switch_en 
1'b1: Enable pclk_vo0O_root switched to lower frequency when 


module is inactive. 

1'bO: Disable auto switch function. 
pclk_voO_root_autocs_en 

autocs_en 

1'b1: Enable pclk_vo0_root switch to lower frequency. 
1'bO: Disable. 

pclk_voO_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable pclk_vo0_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU _AUTOCS PCLK _VOO S ROOT CONO 
Address: Operational Base + offset (OxOEDO) 


Reset Value| —sCieescription 


| Bit |Attr 
pclk_voO_s_root_wait_th 
Wait time threshold, measured by original clk. 
pclk_voO_s_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU _AUTOCS PCLK VOO S ROOT CON1 
Address: Operational Base + offset (OxOED4) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
SEES NC | OXO000 1'bO: Write access disable 
1'b1: Write access enable 
pclk_voO_s_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
eae lhe. 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


pclk_voO_s_root_switch_en 
switch_en 
13 RW {0x0 1'b1: Enable pclk_voO_s_root switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 
pclk_voO_s_root_autocs_en 
autocs_en 
ie Ose 1'b1: Enable pclk_voO_s_root switch to lower frequency. 
1'b0O: Disable. 
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| Bit |Attr|ResetValue| Ci eescription 


pclk_voO_s_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable pclk_voO_s_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS HCLK VOi1 ROOT CONO 
Address: Operational Base + offset (OxOED8) 
| Bit_[Attr| Reset Value | 
hclk_vol1_root_wait_th 
31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_vo1_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK VO1 ROOT CONi1 
Address: Operational Base + offset (OxOEDC) 


| Bit |Attr| Reset Value 


write_enable 
“ Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hclk_voi1_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'bOO: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

hclk_vol1_root_switch_en 

switch_en 

1'b1: Enable hclk_voi_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
hclk_vol1_root_autocs_en 

autocs_en 

1'b1: Enable hclk_voi_root switch to lower frequency. 
1'bO: Disable. 

hclk_vol1_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_voi_root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK VOi S ROOT CONO 
Address: Operational Base + offset (OxOEEO) 


wait_th 


Wait time threshold, measured by original clk. 


hclk_vo1_s_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU _AUTOCS HCLK VO1 S ROOT CONi 
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Address: Operational Base + offset (OxOEE4 


Reset Value 


[Attr'| 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Site We. |OxD000 1'bO: Write access disable 
1'b1: Write access enable 
hclk_voi_s_root_clksel_cfg 
clksel_cfg 
’ Auto switch clock selection. 
ace ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_vol_s_root_switch_en 

switch_en 

1'b1: Enable hclk_voi_s_root switched to lower frequency when 
module is inactive. 


RW 
1'bO: Disable auto switch function. 
hclk_vol1_s_root_autocs_en 

RW autocs_en 
1'b1: Enable hclk_vo1i_s_root switch to lower frequency. 
1'bO: Disable. 

WwW 


hclk_vol_s_root_autocs_ctrl 
autocs_ctrl 
11:0 |R 12'hfff: Enable hclk_vo1_s_root switch to lower frequency. 


0x0 
0x0 
0x0 


N 


an an 
WwW 


12'h000: Disable. 
Others: Reserved. 


CRU _ AUTOCS PCLK VOi ROOT CONO 
Address: Operational Base + offset (OxOEE8) 


[Attr|ResetValue| Cieescription 
RW 


pclk_vol_root_wait_th 
0x0020 wait_th 
Wait time threshold, measured by original clk. 
pclk_vol1_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS PCLK VOi ROOT CON1 
Address: Operational Base + offset (OxOEEC) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) Wr |8x0ee0 1'bO: Write access disable 
1'b1: Write access enable 


31:16 


pclk_vo1_root_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 

EO eEa RM |OXe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
pclk_vo1_root_switch_en 
switch_en 

13 RW {0x0 1'b1: Enable pclk_vo1_root switched to lower frequency when 
module is inactive. 
1'b0O: Disable auto switch function. 
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| Bit |Attr|ResetValue| Ci eecription 


pclk_vo1_root_autocs_en 
autocs_en 

12 RWs//Ox0 1'b1: Enable pclk_voi_root switch to lower frequency. 
1'bO: Disable. 


pclk_vo1_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable pclk_voi_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS PCLK VO1 S ROOT CONO 
Address: Operational Base + offset (OxOEFO) 
| Bit_|Attr| Reset Value | 
pclk_vol_s_root_wait_th 
31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


pclk_vol_s_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU _AUTOCS PCLK VO1 S ROOT CON1 
Address: Operational Base + offset (OxOEF4) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pclk_vo1_s_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'b00: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

pclk_vol_s_root_switch_en 

switch_en 

1'b1: Enable pclk_vol_s_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
pclk_vo1_s_root_autocs_en 

autocs_en 

1'b1: Enable pclk_vo1_s_root switch to lower frequency. 
1'bO: Disable. 

pclk_vol_s_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable pclk_voi_s_ root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU AUTOCS PCLK GPU ROOT CONO 
Address: Operational Base + offset (OxOEF8) 


Reset Value 


pclk_gpu_root_wait_th 


31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
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| Bit |Attr| Reset Value, 


Po escription 
pclk_gpu_root_idle_th 

15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS PCLK GPU ROOT CONi 
Address: Operational Base + offset (OxOEFC) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sf 16/WO/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
pclk_gpu_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
er ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


pclk_gpu_root_switch_en 

switch_en 

1'b1: Enable pclk_gpu_root switched to lower frequency when 
module is inactive. 

1'b0O: Disable auto switch function. 

pclk_gpu_root_autocs_en 

autocs_en 

1'b1: Enable pclk_gpu_root switch to lower frequency. 

1'bO: Disable. 


pclk_gpu_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW 12'hfff: Enable pclk_gpu_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS HCLK CENTER ROOT CONO 
Address: Operational Base + offset (OxOFOO) 
| Bit_[Attr| Reset Value| 
hcelk_center_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_center_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK CENTER ROOT CON1 
Address: Operational Base + offset (OxOF04) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oth WO.0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hclk_center_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
Poet RW Exe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
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| Bit |Attr|ResetValue| Ci eescription 


hclk_center_root_switch_en 
switch_en 
13 RW /|0x0 1'b1: Enable hclk_center_root switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 


hclk_center_root_autocs_en 
autocs_en 
- RYE 058 1'b1: Enable hclk_center_root switch to lower frequency. 
1'bO: Disable. 
hclk_center_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable hclk_center_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS PCLK CENTER ROOT CONO 
Address: Operational Base + offset (OxOF08) 
| Bit [Attr/ResetValue| Ci escription 
pclk_center_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


pclk_center_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS PCLK CENTER ROOT CON1 
Address: Operational Base + offset (OxOFOC) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31: 16| WO: /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
pclk_center_root_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
ey 2'bOO: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


pclk_center_root_switch_en 


switch_en 

1'b1: Enable pclk_center_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 


pclk_center_root_autocs_en 

autocs_en 

1'b1i: Enable pclk_center_root switch to lower frequency. 
1'b0O: Disable. 


pclk_center_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW 12'hfff: Enable pclk_center_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS ACLK CENTER S200 ROOT CONO 
Address: Operational Base + offset (OxOF10) 
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| Bit |Attr| Reset Value, 


Po escription 
aclk_center_s200_root_wait_th 

31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_center_s200_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS ACLK CENTER S200 ROOT CONI1 
Address: Operational Base + offset (OxOF14 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_center_s200_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
ee ac 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_center_s200_root_switch_en 

switch_en 

1'b1: Enable aclk_center_s200_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
aclk_center_s200_root_autocs_en 

autocs_en 

1'b1i: Enable aclk_center_s200_root switch to lower frequency. 
1'bO: Disable. 

aclk_center_s200_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_center_s200_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK SDIO ROOT CONO 
Address: Operational Base + offset (O0xOF18) 


| Bit |Attr| Reset Value 


hclk_sdio_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
hclk_sdio_root_idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK SDIO ROOT CONi 
Address: Operational Base + offset (OxOF1C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| ss Ci@eescription 


hclk_sdio_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
es 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_sdio_root_switch_en 
switch_en 
1'b1: Enable hclk_sdio_root switched to lower frequency when 


module is inactive. 

1'bO: Disable auto switch function. 
hclk_sdio_root_autocs_en 

autocs_en 

1'b1: Enable hclk_sdio_root switch to lower frequency. 
1'bO: Disable. 

hclk_sdio_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_sdio_root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU AUTOCS HCLK RGA3 ROOT CONO 
Address: Operational Base + offset (OxOF20) 


Reset Value[ SCieescription 


| Bit |Attr 
hclk_rga3_root_wait_th 
Wait time threshold, measured by original clk. 
hclk_rga3_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU _AUTOCS HCLK RGA3 ROOT CON1 
Address: Operational Base + offset (Ox0F24) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
SEES NC | OXO000 1'bO: Write access disable 
1'b1: Write access enable 
hclk_rga3_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
eae lhe. 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_rga3_root_switch_en 
switch_en 
13 RW {0x0 1'b1: Enable hclk_rga3_root switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 
hclk_rga3_root_autocs_en 
autocs_en 
ie Ose 1'b1: Enable hclk_rga3_root switch to lower frequency. 
1'b0O: Disable. 
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| Bit |Attr|ResetValue| —Ci@eescription 


hclk_rga3_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable hclk_rga3_root switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS HCLK VOiUSB TOP ROOT CONO 
Address: Operational Base + offset (OxOF28) 


| Bit |Attr| Reset Value 
hclk_volusb_top_root_wait_th 


31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_volusb_top_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK VOiUSB TOP ROOT CON1 
Address: Operational Base + offset (OxOF2C) 


| Bit |Attr| Reset Value 


write_enable 
“ Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hclk_voiusb_top_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'bO0O: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

hclk_volusb_top_root_switch_en 

switch_en 

1'b1: Enable hclk_volusb_top_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
hclk_voiusb_top_root_autocs_en 

autocs_en 

1'b1: Enable hclk_voiusb_top_root switch to lower frequency. 
1'bO: Disable. 

hclk_volusb_top_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_volusb_top_root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


CRU _AUTOCS ACLK TOP M300 ROOT CONO 
Address: Operational Base + offset (0xOF30) 


aclk_top_m300_root_wait_th 
wait_th 
Wait time threshold, measured by original clk. 


aclk_top_m300_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU _AUTOCS ACLK TOP M300 ROOT CONi 
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Address: Operational Base + offset (OxOF34 


Reset Value 


Attr| 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
32716) WO /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
aclk_top_m300_root_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
ace ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_top_m300_root_switch_en 

switch_en 

1'b1: Enable aclk_top_m300_root switched to lower frequency 
when module is inactive. 


RW 
1'bO: Disable auto switch function. 
aclk_top_m300_root_autocs_en 

RW autocs_en 
1'b1: Enable aclk_top_m300_root switch to lower frequency. 
1'bO: Disable. 

W 


aclk_top_m300_root_autocs_ctrl 
autocs_ctrl 
11:0 |R 12'hfff: Enable aclk_top_m300_root switch to lower frequency. 


0x0 
0x0 
0x0 


N 


an an 
WwW 


12'h000: Disable. 
Others: Reserved. 


CRU _AUTOCS CLK RKNN DSUO SRC _T CONO 
Address: Operational Base + offset (OxOF38) 


[ResetValue|—Cieescription 
clk_rknn_dsuO_src_t_wait_th 

0x0020 wait_th 
Wait time threshold, measured by original clk. 
clk_rknn_dsu0O_src_t_idle_th 

0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS CLK RKNN DSUO SRC T CON1 
Address: Operational Base + offset (OxOF3C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) Wr |8x0ee0 1'bO: Write access disable 
1'b1: Write access enable 


3 


1:16)/RW 
15:0 |RW 


clk_rknn_dsu0O_src_t_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 

EO eEa RM |OXe 2'b00: Original clk 
2'b0O1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
clk_rknn_dsuO_src_t_switch_en 
switch_en 

13 RW /|0x0 1'b1: Enable clk_rknn_dsu0O_src_t switched to lower frequency 
when module is inactive. 
1'bO: Disable auto switch function. 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_rknn_dsu0O_src_t_autocs_en 
autocs_en 

= Bel 1'b1: Enable clk_rknn_dsu0_src_t switch to lower frequency. 
1'bO: Disable. 


clk_rknn_dsuO_src_t_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable clk_rknn_dsu0_src_t switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


CRU AUTOCS HCLK AUDIO ROOT CONO 
Address: Operational Base + offset (OxOF40) 
| Bit |Attr| Reset Value | 
hclk_audio_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_audio_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS HCLK AUDIO ROOT CON1 
Address: Operational Base + offset (O0x0F44) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hclk_audio_root_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'b00: Original clk 

2'bO1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

hclk_audio_root_switch_en 

switch_en 

1'b1: Enable hclk_audio_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
hclk_audio_root_autocs_en 

autocs_en 

1'b1: Enable hclk_audio_root switch to lower frequency. 
1'bO: Disable. 

hclk_audio_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_audio_root switch to lower frequency. 
12'hO000: Disable. 

Others: Reserved. 


CRU AUTOCS PCLK AUDIO ROOT CONO 
Address: Operational Base + offset (OxOF48) 


Reset Value 


pclk_audio_root_wait_th 


31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
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| Bit |Attr| Reset Value, 


Po escription 
pclk_audio_root_idle_th 

15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


CRU AUTOCS PCLK AUDIO ROOT CON1 
Address: Operational Base + offset (OxOF4C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SLO WO; | Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
pclk_audio_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
er ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


pclk_audio_root_switch_en 

switch_en 

1'b1: Enable pclk_audio_root switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 


pclk_audio_root_autocs_en 

0 autocs_en 
1'b1: Enable pclk_audio_root switch to lower frequency. 
1'b0O: Disable. 


pclk_audio_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable pclk_audio_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


0x0 
0x0 
x0 


2.5 DDROCRU Register Description 


2.5.1 Registers Summary 


10x0000 [|W  |0x00008000 |DOAPLL configuration register 0 
DOAPLL configuration register 1 
DOAPLL configuration register 2 
DOAPLL configuration register 3 
10x0010 |W DOAPLL configuration register 4 
10x0014 |W DOAPLL configuration register 5 


oO 
Oo 
7) 
fo) 
O 
>) 
Cc 
O 
fo) 
> 
U 
= 
- 
O 
oO 
a 
Oo 
oO 
oO 


oO 


oO;O 


oO 
oO 


oO 
oO 


10x0018 |W DOAPLL configuration register 6 
DOBPLL configuration register 0 
10x0024 |W |0x00000000 |DOBPLL configuration register 1 
10x0028 |W DOBPLL configuration register 2 
DOBPLL configuration register 3 
DOBPLL configuration register 4 


oO 
oO 


oO 


oO 
oO 


oO 
oO;O 


oO 


x0034 W x00000000 


DDROCRU_ DOBPLL_CON6 |0x0038 W x00000000 


DOBPLL configuration register 5 
DOBPLL configuration register 6 


7 
: 
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Reset soe 
name [omens sie] Gane | Devsriton 
DDROCRU CLKSEL CONO 0x0300 W 0x00000000 Internal clock select and division 
0 register O 


DDROCRU GATE CONOO |0x0800 w_ |oxoo000000 ae oo gate and division 
ae nEaE SOFTRST CON |, gag w_ |oxooo00006 Internal clock reset register 0 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.5.2 Detail Registers Description 


DDROCRU DOAPLL CONO 
Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
SA Pe WO: /Ox000e 1'bO: Write access disable 
1'b1: Write access enable 
dOapll_bp 
BYPASS: Bypass mode control signal. 
+2 BME, | Oxe 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x00_____—[reserved 


reserved UE 
dOapll_m 
M: Division value of the 10-bit programmable main-divider. 
RW |Sxane PLL has to be reset if M value is changed. 
64 <= pill_m <= 1023 


DDROCRU DOAPLL CON1 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:14/RO_|0x0_ [reserved 


reserved 
dOapll_resetb 
RESETB: Power down control signal. 

13 Rw oxo ae RESETB=0 from 1, PLL starts its normal operation after lock 
1'b1: RESETB=1, power down mode is enabled and all digital 
blocks are reset. 


W2MmIRH [OM si freserved 


dOapll_s 
RW /0x0 Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 
dOapll_p 
: P: Division value of the 6-bit programmable pre-divider. 
Bed RW, | OxG0 PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


DDROCRU_ DOAPLL_ CON2 

Address: Operational Base + offset (0x0008) 

Bit _|attr| Reset Value| __________Deseription _ 
[31:16{RO [0x0000_ reserved Cd 
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| Bit |Attr|ResetValue| —Ci@eescription 


dOapll_k 
15:0 |RW /0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


DDROCRU DOAPLL CON3 
Address: Operational Base + offset (Ox000C) 


| Bit _|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
eb16 WO; Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
dOapll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
: 2'b00: down spread; 
pede One 2'b01: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 
dOapll_mrr 
13:8 |RW |0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
dOapll_mfr 
7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 


DDROCRU DOAPLL CON4 
Address: Operational Base + offset (0x0010 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
dOapll_fsel 
FSEL: Monitoring pin. 
ae i 1'bO: FEED_OUT = FREF. 
1'bi: FEED_OUT = FEED. 
dOapll_feed_en 
FEED_EN: Monitoring pin. 
Le CLR: 08 1'b0: FEED_OUT is disabled. 
1'b1: FEED_OUT is enabled. 


13:9 [RO _|Of0o ,* [reserved 


dOapll_extafc 
: EXTAFC: Monitoring pin. 

BRN 000 If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
dOapll_afc_enb 
AFC_ENB: Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pIl_extafc[4:0] for the test of VCO range. 

2:1 |RO [oxo reserved 


dOapll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
SS ler 1'bO: disable dithered mode. 

1'b1: enable dithered mode. 
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DDROCRU DOAPLL CONS5 
Address: Operational Base + offset (0x0014 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“Cs—s—‘“‘“‘SNC*d 


ec 0x0000 reserved 


jo few | oxo oo — ee 
FOUT_MASK: Scaler's re-initialization time control pin. 


DDROCRU_ DOAPLL_ CON6 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value, 


Po eseription 
write_enable 
I Write enable for lower 16 bits, each bit is individual. 

Btet 6 WO: Ox0008 1'bO: Write access disable 
1'b1: Write access enable 
dOapll_lock 
LOCK: PLL lock flag. 

Be Oxe 1'b0: PLL is unlocked. 

1'b1: PLL is locked. 
dOapll_afc_code 

14: past0 rw 0x00 AFC_CODE: Monitoring pin. 
ee, 6 code of AFC(5 bits). 


9:0 |RO |0x000 reserved 


DDROCRU_ DOBPLL_CONO 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value, 


Po iescription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 

Br Ee Ww Px0000 1'bO: Write access disable 
1'b1: Write access enable 
dObpll_bp 
BYPASS: Bypass mode control signal. 

2 BE eae 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x00___—[reserved 


reserved 
dObpll_m 
M: Division value of the 10-bit programmable main-divider. 
RW oie Q09 PLL has to be reset if M value is changed. 
64 <= pll_m <= 1023 


DDROCRU DOBPLL CON1 
Address: Operational Base + offset (0x0024 


| Bit |Attr|ResetValue| Ci escription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14]RO_ |0x0___—_—reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


dObpll_resetb 
RESETB: Power down control signal. 

13 Rw lox0 a RESETB=0 from 1, PLL starts its normal operation after lock 
1'b1: RESETB=1, power down mode is enabled and all digital 
blocks are reset. 


hi ann .. | 


dObpll_s 
ee rw 0x0 Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 


dObpll_p 

RW l0x00 P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


DDROCRU_ DOBPLL_CON2 
Address: Operational Base + offset (0x0028) 


| Bit [Attr|ResetValue| Ci‘ ecriptiom 
31:16[RO_|[0x0000_ reserved 
dObpll_k 
15:0 Aw |oxooe K: Value of 16-bit DSM. 
pll_k[ 15:0] is a two's complement integer. 


DDROCRU DOBPLL CON3 
Address: Operational Base + offset (Ox002C 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


dObpll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
2'b00: down spread; 
Borer Oe 2'b0O1: up spread; 

2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 
xan, fia 

13:8 |RW x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 


dObpll_mfr 
7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 


DDROCRU_DOBPLL_CON4 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value, 


Pt escription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


dObpll_fsel 
FSEL: Monitoring pin. 

ts) “i RW 0x8 1'bO: FEED_OUT = FREF. 
1'b1: FEED_OUT = FEED. 
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| Bit |Attr|ResetValue| Ci@eescription 


dObpll_feed_en 

FEED_EN: Monitoring pin. 
ESS RW OX0 1'bO: FEED_OUT is disabled. 

1'b1: FEED_OUT is enabled. 


13:9 |RO_|Ox0O [reserved 


dObpll_extafc 
. EXTAFC: Monitoring pin. 
Ger RW IOXOG If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 


dObpll_afc_enb 
AFC_ENB: Monitoring pin. 
3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 
reserved CU 


2:1 |RO_|0x0 [reserved 


dObpll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
Bee 1'b0: disable dithered mode. 

1'b1: enable dithered mode. 


DDROCRU_ DOBPLL_CONS5 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value, 


fii ecription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —s—‘“‘“‘“‘“‘SC*d 


ia 0x0000 reserved 


oxo cepa oe ae 
jo few | oxo FOUT_MASK: Scaler's re-initialization time control pin. 


DDROCRU_ DOBPLL_CON6 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value, 


Po eseription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 

EPO WO Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
dObpll_lock 
LOCK: PLL lock flag. 

RWaieR 1'bO: PLL is unlocked. 

1'b1: PLL is locked. 
dObpll_afc_code 

14: rasi0 rw 0x00 AFC_CODE: Monitoring pin. 
Fa code of AFC(5 bits). 


9:0 |RO |OxooO  _——ireserved 


DDROCRU_CLKSEL_ CONOO 
Address: Operational Base + offset (0x0300) 


| Bit |Attr| Reset Value, 


PC escription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:1 |RO [0x0000 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_ddrphy2x_chO_sel 

clk_ddrphy2x_ch0O clock mux. 
pala betas 1'bO: clk_dOapll_t 

1'b1i: clk_dObpll 


DDROCRU_ GATE CONOO 
Address: Operational Base + offset (0x0800) 


| Bit |Attr| Reset Value, 


Pi‘ iéescription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:6 [RO |0x000 


clk_osc_ddrphy_ch0O_en 
RW |0x0O clk_osc_ddrphy_choO clock gating control. 
When high, disable clock 


pclk_ddrphy_chO_en 
RW {0x0 pclk_ddrphy_chO clock gating control. 
When high, disable clock 
pclk_ddr_cru_chO_en 
3 RW {0x0 pclk_ddr_cru_chO clock gating control. 
When high, disable clock 
reserved 


2:0 |RO oxo [reserved 
DDROCRU_SOFTRST CONOO 


Address: Operational Base + offset (OxOA00) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

See Ne: /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 

few oxo eset SR 
presetn_ddrphy_chO 

4 few | oxo oa high, reset relative logic 

presetn_ddr_cru_chO 

> When high, reset relative logic 
resetn_ddrphy2x_ch0O 

2 aw joxn When high, reset relative logic 
resetn_ddrphy2xdiv_chO 

1 RW /0x1 div_rst_n at ddr chO 
When high, reset relative logic 


jo |RO_ |oxo_ _—reserved 


2.6 DDR1CRU Register Description 


2.6.1 Registers Summary 


Reset — 
name | orant [Sie] Fase | Deerinton 


DDR1ICRU_D1APLL_CONO [0x0000 |W |0x00008000 |D1APLL configuration register 0 


DDR1CRU D1iAPLL_CON1 |0x0004 |W |0x00000000 |D1APLL configuration register 1 
DDR1ICRU_DiAPLL_CON2 [0x0008 |W _|0x00000000 |D1APLL configuration register 2 
DDR1ICRU_D1APLL_CON3 [0x000C |W |0x00000000 |D1APLL configuration register 3 
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Value P 


[DDRICRU_D1APLL_CON4 | 
[DDRICRU_D1BPLL_CONO | 
JDDRICRU_D1BPLL_CON4 | 
[DDRICRU_D1BPLL_CON4 | 
BERIERCRGE CN ee ineracace eee yy 


QDRLCRU CLKSEL COND CLKSEL CONO |p 530, w_ |oxoo000000 Internal clock select and division 
register O 

DDR1CRU GATE CONOO |0x0800 w_ |oxo0000000 pei ae gale and Wvision 

po 0x0A00 w_ |oxooo00006 Internal clock reset register 0 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.6.2 Detail Registers Description 


DDRiCRU D1APLL CONO 
Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 


write_enable 
‘ Write enable for lower 16 bits, each bit is individual. 
SL Pe WO |OxD00e 1'bO: Write access disable 
1'b1: Write access enable 
diapll_bp 
BYPASS: Bypass mode control signal. 
ne aN |Oxe 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x0O_ [reserved 


diapll_m 

M: Division value of the 10-bit programmable main-divider. 
RW OXOne PLL has to be reset if M value is changed. 

64 <= pll_m <= 1023 


DDRiCRU DiAPLL CON1 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
3& LEO VEx0000 1'bO: Write access disable 
1'b1: Write access enable 


115:14/RO_|0x0 [reserved 


reserved 
diapll_resetb 
RESETB: Power down control signal. 

13 Rw lox0 oe RESETB=0 from 1, PLL starts its normal operation after lock 
1'b1: RESETB=1, power down mode is enabled and all digital 
blocks are reset. 


12:9 |RO_|oxo [reserved 
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nog a 


Sg serine —________ 


es fw 0x0 Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 


diapll_p 
Rw 10x00 P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 


DDRiICRU D1iIAPLL CON2 
Address: Operational Base + offset (0x0008) 
| Bit [Attr|ResetValue| CC‘ cription = 
[31:16[RO_|0x0000_ reserved 
diapll_k 
15:0 |RW |0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


DDR1iCRU_D1APLL_CON3 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Bi TS WO 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
diapll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
; 2'b00: down spread; 
to tS RW EXO 2'bO1: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_ pf is changed. 


diapll_mrr 

13:8 |RW |0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
diapll_mfr 

7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 


DDRiCRU D1APLL CON4 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value 


write_enable 
“ Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


diapll_fsel 
FSEL: Monitoring pin. 

a a ba 1'bO: FEED_OUT = FREF. 
1'bi: FEED_OUT = FEED. 
diapll_feed_en 
FEED_EN: Monitoring pin. 

Ba RS HORE 1'b0: FEED_OUT is disabled. 
1'b1: FEED _OUT is enabled. 


13:9 |RO |0xoo_ reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


diapll_extafc 
: EXTAFC: Monitoring pin. 
Boob, | RW= ORO If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 


diapll_afc_enb 
AFC_ENB: Monitoring pin. 
3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 
reserved 


2:1 |RO_|0x0 [reserved 


diapll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
BS 0x8 1'b0: disable dithered mode. 

1'b1: enable dithered mode. 


DDR1iCRU_D1APLL_CON5 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value, 


Pt escription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —“—sSSSC“‘“‘C;S;SCSSC*d 


eek 0x0000 reserved 


a See 
FOUT_MASK: Scaler's re-initialization time control pin. 


jo |aw | oxo 


DDR1iCRU_ D1APLL_CON6 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value, 


Po eseription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 

BE tO WO) Ox0008 1'bO: Write access disable 
1'b1: Write access enable 
diapll_lock 
LOCK: PLL lock flag. 

Be eee 1'bO: PLL is unlocked. 
1'b1: PLL is locked. 
diapll_afc_code 
14: rato rw 0x00 AFC_CODE: Monitoring pin. 

Fe ell code of AFC(5 bits). 


9:0 |RO |0x000 reserved 


DDR1ICRU_D1IBPLL_CONO 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


dibpll_bp 
BYPASS: Bypass mode control signal. 
> RG Eat 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 
reserved 


14:10/RO_|0x00____—[reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


dibpll_m 

M: Division value of the 10-bit programmable main-divider. 
RW /}0x000 PLL has to be reset if M value is changed. 

64 <= pll_m <= 1023 


DDRiICRU_ DiIBPLL_CON1 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value, 


| —C—i“‘lééOScription 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:14/RO_ 0x0 [reserved 


reserved lm OP 

dibpll_resetb 

RESETB: Power down control signal. 

1'bO: RESETB=0 from 1, PLL starts its normal operation after lock 
RW |0x0 HAG, 

1'b1: RESETB=1, power down mode is enabled and all digital 

blocks are reset. 

reserved 


ie reserved 
oo ——_[pwsin 
ee fw po Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 
dibpll_p 
P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <=pll_p <= 63 


5:0 |RW |0x00 


DDRiCRU D1IBPLL CON2 
Address: Operational Base + offset (0x0028 
| Bit [Attr/ResetValue| = ——C~iScription 
[31:16[RO_|0x0000_ reserved 
dibpll_k 
15:0 |RW |0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


DDR1iCRU D1IBPLL CONS3 
Address: Operational Base + offset (Ox002C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) W@ |Oy0U00 1'bO: Write access disable 
1'b1: Write access enable 
dibpll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
: 2'bO0: down spread; 
Ee ioee 2'b01: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 


dibpll_mrr 

13:8 |RW /|0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
dibpll_mfr 

7:0 |RW |0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 
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DDRiCRU DiIBPLL CON4 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 

31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
dibpll_fsel 
FSEL: Monitoring pin. 

a cial ha 1'bO: FEED_OUT = FREF. 
1'bi: FEED_OUT = FEED. 
dibpll_feed_en 
FEED_EN: Monitoring pin. 

Ae - JBN, 0X0 1'bO: FEED_OUT is disabled. 
1'b1: FEED OUT is enabled. 


13:9 |RO_|0x00__—|reserved 


reserved VI 
dibpll_extafc 
; EXTAFC: Monitoring pin. 

Bert: “RNS 0X00 If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
dibpll_afc_enb 
AFC_ENB: Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pil_ extafc[4:0] for the test of VCO range. 
reserved 


2:1 |RO |0x0___—i|reserved 


dibpll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
RP OXe 1'bO: disable dithered mode. 

1'b1: enable dithered mode. 


DDRiICRU D1IBPLL CONS5 
Address: Operational Base + offset (0x0034) 


| Bit _|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
Late iWO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


rae 0x0000 


0  faw | oxo Mee lee 
FOUT_MASK: Scaler's re-initialization time control pin. 


DDR1iCRU D1iIBPLL CON6 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


dibpll_lock 

LOCK: PLL lock flag. 
15 RW |0x0 1'bO: PLL is unlocked. 

1'b1: PLL is locked. 
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| Bit |Attr| Reset Value, 


dibpll_afc_code 
14:10;}RW |0x00 AFC_CODE: Monitoring pin. 
Output code of AFC(5 bits). 
9:0 [RO [ox000 _—[reserved 


DDR1iCRU_ CLKSEL_ CONOO 
Address: Operational Base + offset (0x0300) 


| Bit |Attr|/ResetValue| Ci eescription = 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:1 [RO [0x0000 


clk_ddrphy2x_ch1_sel 

clk_ddrphy2x_ch1 clock mux. 
RWC Oxo 1'bO: clk_diapll_t 

1'b1: clk_dibpll 


DDRiCRU GATE CONOO 
Address: Operational Base + offset (0x0800 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
SL TOO) 0x0000 1'bO: Write access disable 
1'bi: Write access enable 
reserved £==F XY. | 


15:6 |RO |0x000 reserved 


clk_osc_ddrphy_ch1i_en 
RW |0x0 clk_osc_ddrphy_ch1 clock gating control. 
When high, disable clock 


pclk_ddrphy_chi_en 
RW /0x0 5c ddrphy_chi clock gating control. 
When high, disable clock 
pclk_ddr_cru_chi_en 
3 RW {0x0 pclk_ddr_cru_chi clock gating control. 
When high, disable clock 
2:0 |RO [Oxo reserved 


DDRiCRU SOFTRST CONOO 
Address: Operational Base + offset (OxOA00 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31916) WOx)0x0000 1'bO: Write access disable 

1' —— oo —+$<———=—— Write access enable 


ric ane reserved 


presetn_ddrphy_chi 
4 awe oxo (ese high, reset relative logic 


presetn_ddr_cru_ch1 

cae When high, reset relative logic 
oe te oe | 

pe we When ae reset relative logic 


resetn_ddrphy2xdiv_ch1 
RW |0x1 div_rst_n at ddr chi 
When high, reset relative logic 
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| Bit |Attr| Reset Value, 
jo |RO 0x0 [reserved 


2.7 DDR2CRU Register Description 
2.7.1 Registers Summary 


Reset 
Value 
x00008000 
x00000000 
x00000000 
x00000000 
x00000000 
x00000000 
x00000000 
x00008000 
x00000000 
x00000000 
x00000000 
x00000000 
x00000000 
x00000000 


x00000000 


Description 


x0000 
x0004 
x0008 
x000C 
x0010 
x0014 
x0018 
x0020 
x0024 
x0028 
x002C 
x0030 
x0034 
x0038 


W D2APLL configuration register 0 
D2APLL configuration register 1 
D2APLL configuration register 2 
D2APLL configuration register 3 
D2APLL configuration register 4 
D2APLL configuration register 5 
D2APLL configuration register 6 
D2BPLL configuration register 0 
D2BPLL configuration register 1 
D2BPLL configuration register 2 
D2BPLL configuration register 3 
D2BPLL configuration register 4 
D2BPLL configuration register 5 
D2BPLL configuration register 6 
Internal clock select and division 
register 0 

Internal clock gate and division 
register O 


= 


= 


= 


) 
= 


Fan ie i 


oO 


[DDR2CRU_D2APLL_CON1 | 
[DDR2CRU_D2APLL_CON4 | 
IDDR2CRU_D2APLL_CONS | 
[DDR2CRU_D2BPLL_CONO | 
[DDR2CRU_D2BPLL_CON1 | 
[DDR2CRU_D2BPLL_CON4 | 
O 


1S) 


W |0x00000000 


oO 
O 
7) 
N 
O 
7) 
Cc 
WY 
oO 
7 
+ 
>) 
WY 
+ 
OQ 
oO 
a 


Internal clock reset register O 


0x0A00 W  |0x00000006 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.7.2 Detail Registers Description 


DDR2CRU D2APLL CONO 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, 


Po escription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 

etzto WO) Oxo 1'bO: Write access disable 
1'b1: Write access enable 
d2apll_bp 
BYPASS: Bypass mode control signal. 

12 RV Opt 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


oO 
[o) 


114:10/RO_|0x00____—[reserved 


reserved 
d2apll_m 
M: Division value of the 10-bit programmable main-divider. 
BM | EXO00 PLL has to be reset if M value is changed. 
64 <= pll_m <= 1023 


DDR2CRU_ D2APLL_CON1 
Address: Operational Base + offset (0x0004) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:14/RO_|OxO_ [reserved 


d2apll_resetb 
RESETB: Power down control signal. 

13 Rw loxo nae RESETB=0 from 1, PLL starts its normal operation after lock 
1'b1: RESETB=1, power down mode is enabled and all digital 
blocks are reset 


ik oa | 
d2apll_s 
ee fw 0x0 Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 


d2apll_p 

Rw 10x00 P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


DDR2CRU_D2APLL_CON2 
Address: Operational Base + offset (0x0008) 
| Bit [Attr|ResetValue| Ci‘ @Scritiom 
31:16[RO |[0x0000_ reserved 
ew d2apll_k 
15:0 |RW |0x0000 K: Value of 16-bit DSM. 
pll_k[ 15:0] is a two's complement integer. 


DDR2CRU D2APLL CON3 
Address: Operational Base + offset (OxO00C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
Pre hel ne OX0000 1'bO: Write access disable 
1'b1: Write access enable 
d2apll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
2'b00: down spread; 
fount RY 10x 2'b01: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 


pvoo fae va 
13:8 |RW poo MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 


d2apll_mfr 
7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 


DDR2CRU D2APLL CON4 
Address: Operational Base + offset (0x0010 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


d2apll_fsel 
FSEL: Monitoring pin. 

BOs. RY Ox8 1'bO: FEED_OUT = FREF. 
1'bi: FEED_OUT = FEED. 
d2apll_feed_en 
FEED_EN: Monitoring pin. 

Pe. URWEOX0 1'b0: FEED_OUT is disabled. 
1'b1: FEED_OUT is enabled. 


13:9 |RO_|Ox0O [reserved 


d2apll_extafc 
. EXTAFC: Monitoring pin. 

er eon If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
d2apll_afc_enb 
AFC_ENB: Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 
reserved ca lh 


2:1 |RO_|0x0______—[reserved 


d2apll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
RE Oxo 1'b0: disable dithered mode. 

1'b1: enable dithered mode. 


DDR2CRU_ D2APLL_CON5 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value, 


PC esecription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —s—CSs—s—sSsSSSCSCsSY 


eal 0x0000 reserved 


jo few | oxo oxo (ERS ye mask 
FOUT_MASK: Scaler's re-initialization time control pin. 


DDR2CRU_D2APLL_CON6 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value, 


Pf —“‘é‘C(éOScription —(CisCSCizC 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16) WO,,/0xQ008 1'bO: Write access disable 
1'b1: Write access enable 


d2apll_lock 
LOCK: PLL lock flag. 

Be loa 1'b0: PLL is unlocked. 
1'b1: PLL is locked. 
d2apll_afc_code 

14: resto ew 0x00 AFC_CODE: Monitoring pin. 
a — <<< code of AFC(5 bits). 


9:0 |RO |0xo00__—ireserved 


DDR2CRU_ D2BPLL_CONO 
Address: Operational Base + offset (0x0020) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
3h FO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


d2bpll_bp 
BYPASS: Bypass mode control signal. 

2 RWS Ox 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|Ox0O_ [reserved 


d2bpll_m 

M: Division value of the 10-bit programmable main-divider. 
Reece PLL has to be reset if M value is changed. 

64 <= pll_m <= 1023 


DDR2CRU D2BPLL CON1 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:14/RO_ 0x0 [reserved 


reserved 

d2bpll_resetb 

RESETB: Power down control signal. 

1'b0O: RESETB=0 from 1, PLL starts its normal operation after lock 
RW /|0x0O Hime: 

1'b1: RESETB=1, power down mode is enabled and all digital 

blocks are reset. 

reserved 


em | reserved 
oxo ——_[Bivstn 
es law po Division value of the 3-bit programmable scaler. 
0 <= pll_s <=6 
d2bpll_p 
P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


5:0 |RW |0x00 


DDR2CRU_ D2BPLL_CON2 
Address: Operational Base + offset (0x0028 
| Bit [Attr/ResetValue| Ci Scription 
[31:16[RO |0x0000_ reserved 
d2bpll_k 
15:0 |RW |0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


DDR2CRU D2BPLL CONS3 
Address: Operational Base + offset (0x002C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SL TG WO, |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


d2bpll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
. 2'b00: down spread; 
Boa | OKe 2'b0O1: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 


d2bpll_mrr 

13:8 |RW |0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
d2bpll_mfr 

7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 


DDR2CRU D2BPLL CON4 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
St DeWwe./Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
d2bpll_fsel 
FSEL: Monitoring pin. 
BP RMS OX8 1'bO: FEED_OUT = FREF. 
1'b1: FEED _OUT = FEED. 
d2bpll_feed_en 
FEED_EN: Monitoring pin. 
a et 1'b0: FEED_OUT is disabled. 
1'b1: FEED _OUT is enabled. 
13:9 [RO |oxoO. reserved 
d2bpll_extafc 
: EXTAFC: Monitoring pin. 
Brae Re 10x00 If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
d2bpll_afc_enb 
AFC_ENB: Monitoring pin. 
3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
eho 1'b1: AFC is disabled and VCO is calibrated manually by 
pIl_ extafc[4:0] for the test of VCO range. 
reserved 


2:1 |RO |0x0 reserved 


d2bpll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
RY SX? 1'bO: disable dithered mode. 

1'b1: enable dithered mode. 


DDR2CRU D2BPLL CONS5 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘—s‘“‘“‘“‘;NC*d 


5 i 0x0000 reserved 
ce eee 
FOUT_MASK: Scaler's re-initialization time control pin. 


0 faw | oo 
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DDR2CRU D2BPLL CON6 
Address: Operational Base + offset (0x0038 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


d2bpll_lock 
LOCK: PLL lock flag. 
Roe 1'bO: PLL is unlocked. 
1'b1: PLL is locked. 
d2bpll_afc_code 
14: pasto rw 0x00 AFC_CODE: Monitoring pin. 
oe ne ft code of AFC(5 bits). 


9:0 |RO |OxooO  _——ireserved 


DDR2CRU_CLKSEL_CONOO 
Address: Operational Base + offset (0x0300) 


| Bit |Attr| Reset Value, 


Pt escription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —s—‘“CSsS™~—~—~—C—CC:C:C“‘CSSC@d 


15:1 |RO |0x0000 reserved 


clk_ddrphy2x_ch2_sel 

clk_ddrphy2x_ch2 clock mux. 
BORE 1'bO: clk_d2apll_t 

1'b1: clk_d2bpll 


DDR2CRU GATE CONOO 
Address: Operational Base + offset (0x0800 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SE Te WO, | 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:6 |RO [0x000__—|reserved 
clk_osc_ddrphy_ch2_en 
RW /|0x0 clk_osc_ddrphy_ch2 clock gating control. 
When high, disable clock 


pclk_ddrphy_ch2_en 
RW {0x0 pclk_ddrphy_ch2 clock gating control. 
When high, disable clock 
pclk_ddr_cru_ch2_en 
RW 10x0 pclk_ddr_cru_ch2 clock gating control. 
When high, disable clock 
reserved 


2:0 |RO 0x0 __—[reserved 


DDR2CRU_SOFTRST CONOO 
Address: Operational Base + offset (OxO0A00) 


| Bit |Attr| Reset Value, 


Pi esecription sd 
write_enable 
I Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:5 [RO [0x000 reserved 
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Bit {Atte Reset value aap es 
fw oo feo Stegee 


ot oases «| 
a Ox1 When Weieencememas reset relative logic 


resetn_ddrphy2xdiv_ch2 
RW |0x1 div_rst_n at ddr ch2 
When a, reset relative logic 


lo —-[RO_ [oxo reserved tt —“‘“‘“‘“‘“‘(‘(S;™C~*dr 


2.8 DDR3CRU Register Description 


2.8.1 Registers Summary 


Value P 


[DDR3CRU_D3APLL_CON1 | 
[DDR3CRU_D3APLL_CON4 | 
JDDR3CRU_D3APLL_CONS | 
DDR3CRU_D3BPLL_CONO | 
JDDR3CRU_D3BPLL_CON1 | 
[DDR3CRU_D3BPLL_CON4 | 
BERSeRi ote CON a ae ee 


BPRSCRU_CLKSEL_CONO CLKSEL CONDO |p 5306 w_ |oxoo000000 Internal clock select and division 
register O 

DDR3CRU GATE CONOO |ox0800 w_ |ox00000000 eee ace gate and division 

es, 3 0x0A00 w_ |oxoo000006 Internal clock reset register 0 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.8.2 Detail Registers Description 


DDR3CRU DS3APLL CONO 
Address: Operational Base + offset (Ox0000 


| Bit |Attr| Reset Value, 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


d3apll_bp 
BYPASS: Bypass mode control signal. 
= RW iipae 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 
reserved 


14:10]RO_|0x00___—reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


d3apll_m 

M: Division value of the 10-bit programmable main-divider. 
RW} 0x000 PLL has to be reset if M value is changed. 

64 <= pll_m <= 1023 


DDR3SCRU_ D3APLL_CON1 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value, 


Pt —t—i“‘é(éOScription Cid 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:14/RO_|0x0 [reserved 


reserved 

d3apll_resetb 

RESETB: Power down control signal. 

1'bO: RESETB=0 from 1, PLL starts its normal operation after lock 
RW |0x0 HEne, 

1'b1: RESETB=1, power down mode is enabled and all digital 

blocks are reset. 

reserved 


"a reserved 
exo foun 
ee fw po Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 
d3apll_p 
P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <=pll_p <= 63 


5:0 |RW |0x00 


DDR3CRU D3APLL CON2 
Address: Operational Base + offset (0x0008 


| Bit |Attr[ResetValue| | sCi@Deescription = 
[31:16[RO_|0x0000_ reserved 
d3apll_k 
15:0 |RW |0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


DDR3SCRU D3APLL_ CON3 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) W@ |Oy0U00 1'bO: Write access disable 
1'b1: Write access enable 
d3apll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
: 2'bO0: down spread; 
Ee ioee 2'b01: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 


d3apll_mrr 

13:8 |RW /|0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
d3apll_mfr 

7:0 |RW |0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 
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DDR3SCRU D3APLL CON4 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 

31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
d3apll_fsel 
FSEL: Monitoring pin. 

a cial ha 1'b0: FEED_OUT = FREF. 
1'bi: FEED_OUT = FEED. 
d3apll_feed_en 
FEED_EN: Monitoring pin. 

Ae - JBN, 0X0 1'bO: FEED_OUT is disabled. 
1'b1: FEED OUT is enabled. 


13:9 |RO_|0x00___—|reserved 


reserved 
d3apll_extafc 
; EXTAFC: Monitoring pin. 

Bert: “RNS 0X00 If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
d3apll_afc_enb 
AFC_ENB: Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pIl_extafc[4:0] for the test of VCO range. 
reserved 


2:1 |RO |0x0__—|reserved 


d3apll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
RP OXe 1'bO: disable dithered mode. 

1'b1: enable dithered mode. 


DDR3SCRU D3APLL_ CON5 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
Late iWO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


ls 0x0000 


0 |aw | oxo) Oa ea eee 
FOUT_MASK: Scaler's re-initialization time control pin. 


DDR3SCRU D3APLL_ CON6 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


d3apll_lock 

LOCK: PLL lock flag. 
15 RW |0x0 1'bO: PLL is unlocked. 

1'b1: PLL is locked. 
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| Bit |Attr| Reset Value, 


d3apll_afc_code 
14:10;}RW |0x00 AFC_CODE: Monitoring pin. 
Output code of AFC(5 bits). 


19:0 |RO |0x000 reserved 


DDR3SCRU_ D3BPLL_CONO 
Address: Operational Base + offset (0x0020) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sto MO 0x00 1'bO: Write access disable 
1'b1: Write access enable 
d3bpll_bp 
BYPASS: Bypass mode control signal. 
+ RYE Ot 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x0O_ [reserved 


d3bpll_m 

M: Division value of the 10-bit programmable main-divider. 
RS |DXON0 PLL has to be reset if M value is changed. 

64 <= pll_m <= 1023 


DDR3CRU DS3BPLL CON1 
Address: Operational Base + offset (0x0024 


| Bit_|Attr| Reset Value 


write_enable 
i Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14|RO_ |0x0___—_—reserved 


d3bpll_resetb 
RESETB: Power down control signal. 

13 Rw lox0 re RESETB=0 from 1, PLL starts its normal operation after lock 
1'b1: RESETB=1, power down mode is enabled and all digital 
blocks are reset.. 


Chie e i aaa 
d3bpll_s 
ee rw 0x0 Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 


d3bpll_p 

rw. |ox00 P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


DDR3SCRU D3BPLL CON2 

Address: Operational Base + offset (0x0028) 

| Bit [Attr|ResetValue| Ci ecription = 
[31:16[RO_|Oxo000_ si freserved 


d3bpll_k 
15:0 |RW |0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


DDRS3CRU_ D3BPLL_CONS3 
Address: Operational Base + offset (0x002C) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Se Bak 6) WO; Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
d3bpll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
: 2'b00: down spread; 
Bore Re 0x8 2'b01: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 


d3bpll_mrr 

13:8 |RW |/0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
d3bpll_mfr 

7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 


DDR3CRU D3BPLL CON4 
Address: Operational Base + offset (0x0030 


| Bit _|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
Sh TO WO), /OxD000 1'bO: Write access disable 
1'b1: Write access enable 
d3bpll_fsel 
FSEL: Monitoring pin. 
Bi EERO 1'bO0: FEED_OUT = FREF. 
1'b1: FEED _OUT = FEED. 
d3bpll_feed_en 
FEED_EN: Monitoring pin. 
Ba ORE \'b0: FEED_OUT is disabled. 
1'b1: FEED_OUT is enabled. 
(13:9 [RO _|OxOO_——ifreserved 
d3bpll_extafc 
EXTAFC: Monitoring pin. 
Bet TR 0x00 If pll_afc_enb=1, AEE is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
d3bpll_afc_enb 
ope Fee Monitoring pin. 
3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 
reserved 


2:1 |RO_|0xo [reserved 


d3bpll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
eile 1'bO: disable dithered mode. 

1'b1: enable dithered mode. 


DDR3CRU D3BPLL CONS 
Address: Operational Base + offset (0x0034 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 
15:1 |RO_|0x0000 


d3bpll_fout_mask 
FOUT_MASK: Scaler's re-initialization time control pin. 


DDR3SCRU_ D3BPLL_CON6 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
BL ete iO, |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
d3bpll_lock 
LOCK: PLL lock flag. 
SR | Oxe 1'bO: PLL is unlocked. 
1'b1: PLL is locked. 
d3bpll_afc_code 
14:10|}RW |0x00 AFC_CODE: Monitoring pin. 
Output code of AFC(5 bits). 


19:0 [RO |[0x000 reserved 


DDRS3SCRU_CLKSEL_CONOO 
Address: Operational Base + offset (0x0300) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved ——i—‘“‘“‘“‘“‘“CS™SCSCSCSC*r 


15:1 |RO |0x0000 reserved 


clk_ddrphy2x_ch3_sel 

clk_ddrphy2x_ch3 clock mux. 
RW 0x0 1'bO: clk_d3apll_t 

1'b1: clk_d3bpll 


DDR3CRU_ GATE CONOO 
Address: Operational Base + offset (0x0800 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0009 1'bO: Write access disable 
1'b1: Write access enable 


15:6 |RO [0x000_ reserved 
clk_osc_ddrphy_ch3_en 
RW /0x0 clk_osc_ddrphy_ch3 clock gating control. 
When high, disable clock 


5 
pclk_ddrphy_ch3_en 
4 RW {0x0 pclk_ddrphy_ch3 clock gating control. 
When high, disable clock 
pclk_ddr_cru_ch3_en 
3 RW {0x0 pclk_ddr_cru_ch3 clock gating control. 
When high, disable clock 
reserved 


2:0 |RO [0x0 __—[reserved 


DDR3CRU_SOFTRST CONOO 
Address: Operational Base + offset (OxO0A00) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP FeO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:5 |RO_|0x000 


presetn_ddrphy_ch3 
When high, reset relative logic 


presetn_ddr_cru_ch3 
When high, reset relative logic 
resetn_ddrphy2x_ch3 
ox When high, reset relative logic 
resetn_ddrphy2xdiv_ch3 


1 RW /0x1 div_rst_n at ddr ch3 
When high, reset relative logic 


jo —*|RO oxo [reserved 


2.9 BIGCOREOCRU Register Description 


2.9.1 Registers Summary 


name | net Sie] SE [ oeemton 
ESSERE RAL coj6\_[ocowomo son cntnrtin ass 
O 
O 


0 
BIGCOREOCRU CLKSEL C 0x0300 0x00000102 Internal clock select and division 
ONOO register O 
0x00005F81 Internal clock select and division 
QONUL register 1 
Internal clock select and division 


W 
W 


N5 
N6 
NOO 
NO2 
NOO 
NO1 


BIGCOREOCRU_GATE CO 0x0804 
BIGCOREOCRU_ SOFTRST 
“CONOD -~—~=C~S 0x0A00 
BIGCOREOCRU_SOFTRST 
CONO1 0x0A04 


BIGCOREOCRU SMOTH D 
IVFREE_CONO4 pxgee0 


Internal clock gate and division 
0x00000330 |Internal clock reset register 0 
0x00000000 |Internal clock reset register 1 
0x00000000 |Smoothdiv control register 
BIGCOREOCRU_SMOTH_D ’ ; 
IVFREE CONOS 0x0CC4 w_ |oxo0000000 Smoothdiv control register 
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Reset ae 
Name | offset [size Value Description 
BIGCOREOCRU_AUTOCS _ Auto clock switch control register 
CLK_CORE B01 I cono_|0X0D00 w__|oxo0200004 


BIGCOREOCRU_ AUTOCS Auto clock switch control register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.9.2 Detail Registers Description 


BIGCOREOCRU_ BOPLL CONO 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value Description 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
pmeke WO exouMe 1'bO: Write access disable 
1'b1: Write access enable 
bOpll_bp 
BYPASS: Bypass mode control signal. 
1 RM 0x8 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x0O_ [reserved 


bOpll_m 

M: Division value of the 10-bit programmable main-divider. 
RM OxoOe PLL has to be reset if M value is changed. 

64 <= pll_m <= 1023 


BIGCOREOCRU_ BOPLL CON1 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


15:14/RO_|0x0_ [reserved 


reserved 

bOpll_resetb 

RESETB: Power down control signal. 

1'bO: RESETB=0 from 1, PLL starts its normal operation after lock 
RW |0x0O Aan 

1'b1: RESETB=1, power down mode is enabled and all digital 

blocks are reset. 


ie Canaan: 

po [Bis 
ee law. po Division value of the 3-bit programmable scaler. 

0 <=pll_s <=6 

bOpll_p 

P: Division value of the 6-bit programmable pre-divider. 

PLL has to be reset if P value is changed. 

1 <= pll_p <= 63 


5:0 |RW |0x00 


BIGCOREOCRU BOPLL CON4 
Address: Operational Base + offset (0x0010) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
bOpll_fsel 
FSEL: Monitoring pin. 
io! “RYE 0X0 1'b0: FEED_OUT = FREF. 
1'b1: FEED_OUT = FEED. 
bOpll_feed_en 
FEED_EN: Monitoring pin. 
Be RYE 0x0 1'bO: FEED_OUT is disabled. 
1'b1: FEED OUT is enabled. 


13:9 |RO_|0x00__—freserved 


reserved le iP 
bOpll_extafc 
: EXTAFC: Monitoring pin. 

eee ieee loacoe If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
bOpll_afc_enb 
AFC_ENB: Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pIl_extafc[4:0] for the test of VCO range. 


bOpll_icp 
2:1 |aw or | ee a pump current control signal. 


lo |RO_joxo_———sédfreserved = a / LU]! 


BIGCOREOCRU BOPLL CONS5 
Address: Operational Base + offset (0x0014 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
SL LOMO (Ox0000 1'bO: Write access disable 

1' a Write access enable 


Per aes reserved 


bOpll_lock_con_dly 

10:9 | 2 Rw | ee a oer Lock detector setting of the detection resolution. 
LOCK_CON —OUT: Lock detector setting of the output margin. 
LOCK _ CON_ IN: Lock detector a of the input margin. 


ah — reserved 


bOpll_fout_mask 
FOUT_MASK: Scaler's re-initialization time control pin. 


BIGCOREOCRU_ BOPLL_ CON6 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


bOpll_lock 

LOCK: PLL lock flag. 
15 |RW |0x0 1'bO: PLL is unlocked. 

1'b1: PLL is locked. 
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| Bit |Attr| Reset Value, 


bOpll_afc_code 
14:10;}RW |0x00 AFC_CODE: Monitoring pin. 
Output code of AFC(5 bits). 
9:0 [RO [ox000 _—[reserved 


BIGCOREOCRU MODE CONOO 
Address: Operational Base + offset (0x0280) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 [RO [0x0000 


clk_bOpll_mode 

clk_bOpll_mux clock mux. 
1:0 |RW |0x0 2'bO0: xin_oscO_func 

2'bO1: clk_bOpll 

2'b10: clk_deepslow 


BIGCOREOCRU CLKSEL CONOO 
Address: Operational Base + offset (0x0300) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 
reserved # AX J 


15 |RO_|0x0 [reserved 


clk_core_b0O_sel 

clk_core_bO clock mux. 
14:13;RW {0x0 2'bOO: clk_core_bO_uc 

2'b01: clk_core_bO_clean 

2'b10: clk_core_b01_pvtpll_t 


; clk_core_bO_uc_div 
Divide clk_core_bO_uc by (div_con + 1). 


clk_core_b0O1i_src_sel 
clk_core_b0O1_src clock mux. 

7:6 |RW /0x0 2'b0OO: clk_core_b01_slow_src 
2'b01: clk_core_b01_gpll_src 
2'b10: clk_bOpll 


: clk_core_b0O1_gpll_src_div 
Divide clk_core_b0O1_gpll_src by (div_con + 1). 


clk_core_b01_slow_src_sel 

clk_core_b01_slow_src clock mux. 
Ba, |Ux0 1'bO: xin_oscO_func 

1'b1: clk_deepslow 


BIGCOREOCRU CLKSEL CONO1 
Address: Operational Base + offset (0x0304) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —“—sSsSSSC“‘CC*d 


i5_ |RO_|oxo [reserved 
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| Bit |Attr|ResetValue| ss Cé@eescription 


refclk_bigcoreO_pvtpll_sel 
refclk_bigcoreO_pvtpll clock mux. 
a RE OKt 1'bO: clk_core_b01 
1'b1: xin_oscO_func 
clk_testout_bO_sel 
clk_testout_bO clock mux. 
A (a 1'bO: clk_bOpll 
1'b1: clk_core_b01_pvtpll 


. clk_testout_b0O_div 
Divide clk_testout_bO by (div_con + 1). 


clk_core_bi_sel 
clk_core_bi clock mux. 

6:5 |RW /0x0 2'bOO: clk_core_b1_uc 
2'b0O1: clk_core_b1_clean 
2'b10: clk_core_b01_pvtpll_t 
clk_core_bi_uc_div 


BIGCOREOCRU CLKSEL CONO2 
Address: Operational Base + offset (0x0308) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
STG WO |Ox0000 1'bO: Write access disable 
1'bi: Write access enable 


15:3 |RO_|0x0000 


clk_core_b01_pvtpll_t_sel 
clk_core_b01_pvtpll_t clock mux. 
RW (One 1'bO: clk_deepslow 
1'b1: clk_core_b01_pvtpll 
pclk_bigcoreO_root_sel 
pclk_bigcoreO_root clock mux. 
1:0 |RW {0x0 2'b00: clk _matrix_100m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 


BIGCOREOCRU_ GATE CONOO 
Address: Operational Base + offset (0x0800) 


| Bit |Attr| Reset Value, 


Pp escription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16/W@ /oXuUo 1'bO: Write access disable 
1'b1: Write access enable 
pclk_bigcoreO_biu_en 
15 RW {0x0 pclk_bigcoreO_biu clock gating control. 
When high, disable clock 


pclk_bigcoreO_root_en 

14 RW {0x0 pclk_bigcoreO_root clock gating control. 
When high, disable clock 
clk_core_bigcoreO_pvtm_en 

13 RW {0x0 clk_core_bigcoreO_pvtm clock gating control. 
When high, disable clock 


clk_bigcoreO_pvtm_en 
12 RW |0x0 clk_bigcoreO_pvtm clock gating control. 
When high, disable clock 
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| Bit [Attr|ResetValue| —Ci@Deescription 
refclk_bigcoreO_pvtpll_en 
RW /0x0 refclk_bigcoreO_pvtpll clock gating control. 
When high, disable clock 
clk_testout_bO_en 
10 RW |Ox1 clk_testout_bO clock gating control. 
When high, disable clock 
9:8 [RO |oxo [reserved 
clk_core_b1_uc_en 
RW |0x0 clk_core_b1_uc clock gating control. 
When high, disable clock 
clk_core_b1_clean_en 
RW /|0x0 clk_core_b1_clean clock gating control. 
When high, disable clock 
reserved ltl 


5:4 |RO |0x0 [reserved 


clk_core_bO_uc_en 
RW /|0x0 clk_core_bO_uc clock gating control. 
When high, disable clock 


clk_core_bO_clean_en 
RW |0x0 clk_core_bO_clean clock gating control. 
When high, disable clock 
clk_core_b0O1_i_en 
RW |0x0 clk_core_b01_i clock gating control. 
When high, disable clock 
reserved ss COUP]! COC—C“C‘CSCsCSL 


jo (RO _|oxo [reserved 


BIGCOREOCRU GATE CONO1 
Address: Operational Base + offset (0x0804 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
1 TOO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:5 [RO |0x000 
clk_24m_bigcoreO_cpuboost_en 
RW |0x0 clk_24m_bigcoreO_cpuboost clock gating control. 


When high, disable clock 


pclk_bigcoreO_cpuboost_en 
RW |0x0 pclk_bigcoreO_cpuboost clock gating control. 
When high, disable clock 
pclk_bigcoreO_cru_en 
2 RW /0x0 pclk_bigcoreO_cru clock gating control. 
When high, disable clock 
pclk_bigcoreO_grf_en 
1 RW {0x0 pclk_bigcoreO_grf clock gating control. 
When high, disable clock 
pclk_bigcoreO_pvtm_en 
RW |0x0 pclk_bigcoreO_pvtm clock gating control. 
When high, disable clock 


BIGCOREOCRU_ SOFTRST CONOO 
Address: Operational Base + offset (OxOA00) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 289 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
eB EehO WO +] OXD000 1'bO: Write access disable 
1'b1: Write access enable 
presetn_bigcoreO_biu 
When high, reset relative logic 
14:13|RO [oxo reserved 


reserved 
resetn_bigcoreO_pvtm 
i When high, reset relative logic 


resetn_bigcoreO_pvtpll 
When high, reset relative logic 
ncorereset_b1 

When high, reset relative logic 
ncpuporeset_b1i 

When high, reset relative logic 


7:6 [RO [Oxo ——sifreserved 
ncorereset_bO 

When high, reset relative logic 
ncpuporeset_bO 

When high, reset relative logic 


3:0 [RO |oxo  _—_—ireserved = ss sasasks$M VP AC 


BIGCOREOCRU SOFTRST CONO1 
Address: Operational Base + offset (Ox0A04 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
ot OO, Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
15:5 [RO |[0xo00. reserved 
po iwngenemeee 
When high, reset relative logic 
When high, reset relative logic 
When high, reset relative logic 
When high, reset relative logic 
pe [ines oS 
When high, reset relative logic 
BIGCOREOCRU_ SMOTH_ DIVFREE CONO4 
Address: Operational Base + offset (OxOCCO 


| Bit_|Attr| Reset Value 


clk_core_bO_uc_freq_keep 
31:16)RW |0x0000 freq_keep 
Cycles to keep every step. 
0x0 


clk_core_bO_uc_bypass 
bypass 
15 RW Division signal bypass. 
1'b1: Bypass. 
1'b0: Use Smoothdiv to control clock division. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 290 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


clk_core_bO_uc_gate_smth_en 
gate_smth_en 
14 RW {0x0 If trigger smoothdiv function when clk been gated. 

1'b1: Enable. 
1'bO: Disable. 
clk_core_bO_uc_smdiv_clk_off 
smdiv_clk_off 

RW |0x0 Turn off smoothdiv module clk. 
1'b1i: Turn off. 
1'bO: Turn on. 


oe le 


clk_core_bO_uc_step 
4: 0 rw 0x00 step 
Step of div from Ox1f to setting configuration . 


BIGCOREOCRU_ SMOTH_ DIVFREE CONOS 
Address: Operational Base + offset (Ox0CC4) 
eae) 
pxo000 fe core_bi_uc_freq_keep 
31: pias rw px0000 freq_keep 
Cycles to keep every step. 
clk_core_b1_uc_bypass 
bypass 
Division signal bypass. 
1'b1: Bypass. 
1'b0O: Use Smoothdiv to control clock division. 
clk_core_b1_uc_gate_smth_en 
gate_smth_en 
If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 
1'bO: Disable. 
clk_core_b1_uc_smdiv_clk_off 
smdiv_clk_off 
Turn off smoothdiv module clk. 
1'b1: Turn off. 
1'bO: Turn on. 


i 


clk_core_b1_uc_step 
4: 0 rw 0x00 step 
Step of div from Ox1f to setting configuration . 


BIGCOREOCRU AUTOCS CLK CORE BO1 I CONO 
Address: Operational Base + offset (OxODOO) 


| Bit_|Attr| Reset Value, 


Po eseription 
clk_core_b01_i_wait_th 

31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


clk_core_b01_i_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


BIGCOREOCRU AUTOCS CLK CORE BO1 I CON1 
Address: Operational Base + offset (Ox0D04) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
BEBO WO OXDONC 1'bO: Write access disable 
1'b1: Write access enable 
clk_core_b01_i_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
ere 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


clk_core_b01_i_switch_en 


switch_en 

1'b1: Enable clk_core_b01_i switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 

clk_core_b01_i_autocs_en 

autocs_en 

1'b1: Enable clk_core_b01_i switch to lower frequency. 

1'bO: Disable. 


clk_core_b0O1_i_autocs_ctrl 
autocs_ctrl 
11:0 |RW 12'hfff: Enable clk_core_b01_i switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


2.10 BIGCORE1CRU Register Description 
2.10.1 Registers Summary 


Reset roe 
cc 
0x0020 0x00000000 |BiPLL configuration register 0 
0x0024 0x00000000 |B1iPLL configuration register 1 
Na 1OX0030 0x00000002 |B1iPLL configuration register 4 
0x0034 0x000007E0 |B1iPLL configuration register 5 
0x0038 0x00000000 |BiPLL configuration register 6 
0x0280 0x00000000 ee PLL mode select register 
0x0300 0x00000102 Internal clock select and division 

register O 
Internal clock select and division 
0x0308 0x00000000 Internal clock select and division 
register 2 
Internal clock gate and division 
0x0804 0x00000000 Internal clock gate and division 
NUL register 1 
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Value P 


7.11 CLS jw |oxo0000330 Internal clock reset register 0 


Congr SOFTRST |p, on04 w_ oxo0000000 Internal clock reset register 1 
BIGCOREICRU SMOTH D 
IVEREE CONO6t~«~C~S 0x0CCO w_ Joxoo000000 Smoothdiv control register 


BIGCORE1CRU_SMOTH _D 


IVFREE CONO7 Ox0CC4 w_ |oxo0000000 Smoothdiv control register 
BIGCOREICRU_AUTOCS _ Auto clock switch control register 
BIGCORE1CRU_AUTOCS Auto clock switch control register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.10.2 Detail Registers Description 


BIGCORE1ICRU BiPLL CONO 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value Description 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
BT PO) ORO 00G 1'bO: Write access disable 
1'b1: Write access enable 
bipll_bp 
BYPASS: Bypass mode control signal. 
x Boxe 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x00___—[reserved 


reserved 

bipll_m 

M: Division value of the 10-bit programmable main-divider. 
Benner PLL has to be reset if M value is changed. 

64 <= pll_m <= 1023 


BIGCORE1CRU_BiPLL CON1 
Address: Operational Base + offset (0x0024) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x9008 1'bO: Write access disable 
1'b1: Write access enable 


15:14/RO_|0x0 [reserved 


reserved 
bipll_resetb 
RESETB: Power down control signal. 

13 Rw loxo coe RESETB=0 from 1, PLL starts its normal operation after lock 
1'b1: RESETB=1, power down mode is enabled and all digital 
blocks are reset. 


12:9 [RO |Oxo_—sireserved 


bipll_s 
RW |0x0 Division value of the 3-bit programmable scaler. 
0 <= pil_s <=6 
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| Bit |Attr|ResetValue| —Ci@eescription 


bipll_p 
. P: Division value of the 6-bit programmable pre-divider. 
Bel RW 0x00 PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


BIGCORE1CRU_BiPLL_CON4 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value, 


Pit iéeeription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
bipll_fsel 
FSEL: Monitoring pin. 
£2) RW 0x0 1'bO: FEED_OUT = FREF. 
1'bi: FEED_OUT = FEED. 
bipll_feed_en 
FEED_EN: Monitoring pin. 
de VEN 00 1'bO: FEED_OUT is disabled. 
1'b1: FEED OUT is enabled. 


13:9 |RO_|Ox0O [reserved 


bipll_extafc 
: EXTAFC: Monitoring pin. 
ey je Ox If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
bipll_afc_enb 
AFC_ENB: Monitoring pin. 
RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 


bipll_icp 
21 awe Prt eset ent onto signa, pump current control signal. 


a reserved 


BIGCORE1ICRU BiPLL CONS 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0%0000 1'bO: Write access disable 

1'b1: Write access enable 


[03 pw los etek ema 
b1ipll_lock_con_dly 
10:9 | 2 pw | Se pe CON_DLY: Lock detector setting of the detection resolution. 


Rw |0x3 b1ipll_lock_con_out 
LOCK_CON_OUT: Lock detector setting of the output margin. 


rw lox3 b1ipll_lock_con_in 
LOCK_CON_IN: Lock detector setting of the input margi 


feos reserved 


oe bipll_fout_mask 


FOUT_MASK: Scaler's re-initialization time control pin. 


BIGCORE1ICRU BiPLL CON6 
Address: Operational Base + offset (0x0038) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


bipll_lock 
LOCK: PLL lock flag. 
One 1'b0: PLL is unlocked. 
1'b1: PLL is locked. 
bipll_afc_code 
sasrofew joxoo _farencooe Monitoring pin. 
Output code of AFC(5 bits). 


19:0 [RO [0x000 reserved 


BIGCORE1CRU MODE CONOO 
Address: Operational Base + offset (0x0280) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oL TS WO Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 |RO_|0x0000 


clk_b1pll_mode 

clk_b1ipll_mux clock mux. 
1:0 |RW |0x0 2'bO0: xin_oscO_func 

2'bO1: clk_bipll 

2'b10: clk_deepslow 


BIGCORE1CRU CLKSEL_CONOO 
Address: Operational Base + offset (0x0300 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


5 |RO_|0x0____|reserved 


clk_core_b2_ sel 

clk_core_b2 clock mux. 
14:13;RW {0x0 2'bOO: clk_core_b2_uc 

2'bO1: clk_core_b2_ clean 

2'b10: clk_core_b23_pvtpll_t 


: clk_core_b2_uc_div 
Divide clk_core_b2_uc by (div_con + 1). 


clk_core_b23_src_sel 
clk_core_b23_src clock mux. 

7:6 |RW {0x0 2'bOO: clk_core_b23_slow_src 
2'b01: clk_core_b23_gpll_src 
2'b10: clk_bipll 


; clk_core_b23_gpll_src_div 
Divide clk_core_b23_gpll_src by (div_con + 1). 


clk_core_b23_slow_src_sel 

clk_core_b23_slow_src clock mux. 
RW |0x0 1'bO: xin_oscO_func 

1'bi: clk_deepslow 


BIGCORE1CRU_ CLKSEL_ CONO1 
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Address: Operational Base + offset (0x0304 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
STS WO. |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“sCSs‘“‘“‘“‘SC*d 


15 |RO oxo [reserved 


refclk_bigcore1_pvtpll_sel 

refclk_bigcore1_pvtpll clock mux. 
ae RE Oa 1'bO: clk_core_b23 

1'b1: xin_oscO_func 


clk_testout_b1_ sel 

clk_testout_b1 clock mux. 
pe ARM 0X0 1'bO: clk_bipll 

1'b1: clk_core_b23_pvtpll 


: clk_testout_b1_div 
Divide clk_testout_b1 by (div_con + 1). 


clk_core_b3_sel 
clk_core_b3 clock mux. 

6:5 |RW {0x0 2'bOO: clk_core_b3_uc 
2'b0O1: clk_core_b3_clean 
2'b10: clk_core_b23_pvtpll_t 
clk_core_b3_uc_div 


BIGCORE1CRU_ CLKSEL_CONO2 
Address: Operational Base + offset (0x0308) 


| Bit |Attr| Reset Value, 


PC escription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—si‘“CsCs‘“‘“‘_CSC*”d 


15:3. |RO |0x0000 reserved 


clk_core_b23pvtpll_t_sel 
clk_core_b23pvtpll_t clock mux. 
7 dial eon 1'bO: clk_deepslow 
1'b1: clk_core_b23pvtpll 
pclk_bigcore1_root_sel 
pclk_bigcore1_root clock mux. 
1:0 |RW /|0x0 2'bOO: clk_matrix_100m_src 
2'b0O1: clk_matrix_50m_src 
2'b10: xin_oscO_func 


BIGCORE1CRU_ GATE CONOO 
Address: Operational Base + offset (0x0800 


| Bit | Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


po Pak Bored bu cl 
RW po pclk_bigcorei_biu clock gating control. 
When high, disable clock 
pclk_bigcore1_root_en 
14 RW {0x0 pclk_bigcore1i_root clock gating control. 
When high, disable clock 
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| Bit |Attr[ResetValue| —————“‘;SCéi scription 
clk_core_bigcore1i_pvtm_en 
RW /|0x0 clk_core_bigcore1_pvtm clock gating control. 


When high, disable clock 


clk_bigcore1_pvtm_en 
RW {0x0 clk_bigcore1_pvtm clock gating control. 
When high, disable clock 
ae refclk_bigcore1_pvtpll_en 
11 RW |0x0 refclk_bigcore1_pvtpll clock gating control. 
When high, disable clock 
pola clk_testout_b1_en 
10 RW /|0x1 clk_testout_b1 clock gating control. 
When high, disable clock 


9:8 |RO |0x0___—reserved 


clk_core_b3_uc_en 
RW /|0x0 clk_core_b3_uc clock gating control. 
When high, disable clock 


clk_core_b3_clean_en 
RW /0x0 clk_core_b3_clean clock gating control. 
When ae disable clock 


5:4 |RO [Oxo reserved 


clk_core_b2_uc_en 

RW /|0x0O clk_core_b2_uc clock gating control. 
When high, disable clock 
clk_core_b2_clean_en 

2 RW /|0x0 clk_core_b2_clean clock gating control. 

When high, disable clock 
clk_core_b23_i_en 

RW /|0x0 clk_core_b23_i clock gating control. 
When high, disable clock 
reserved 


jo |RO_|oxo_____—reserved 


BIGCORE1CRU GATE CONO1 
Address: Operational Base + offset (0x0804) 


| Bit |Attr| Reset Value 


write_ enable 
: Write enable for lower 16 bits, each bit is individual. 
ST TO WO | 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—‘“—sSsSsSsSSSCSSsSY 


[15:5 [RO |0x000 [reserved 
clk_24m_bigcore1_cpuboost_en 
RW /0x0 clk_24m_bigcore1_cpuboost clock gating control. 
When high, disable clock 


pclk_bigcorel_cpuboost_en 
RW |0x0 pclk_bigcore1_cpuboost clock gating control. 

When high, disable clock 
pclk_bigcorei_cru_en 

2 RW |0x0 pclk_bigcorel_cru clock gating control. 
When high, disable clock 
pclk_bigcorei_grf_en 

1 RW |0x0O pclk_bigcorei_grf clock gating control. 
When high, disable clock 


pclk_bigcorel_pvtm_en 
RW {0x0 pclk_bigcorei_pvtm clock gating control. 
When high, disable clock 
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BIGCORE1ICRU SOFTRST CONOO 
Address: Operational Base + offset (OxOA00 


| Bit |Attr|/ResetValue| Ci escription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

2b TOO: 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
presetn_bigcore1_biu 

15 [rw | ee ee $= <= reset relative logic 
4:1 0x0 reserved eee 

or 
resetn_bigcorei_pvtm 

12 Jaw foxo When high, reset relative logic 
resetn_bigcore1_pvtpll 

When mane er reset relative logic 


110 |RO_ [oxo reserved 


ncorereset_b3 

9 aw fot When high, reset relative logic 
ncpuporeset_b3 

saw foxt When a a, So ee reset relative logic 


a reserved lc cURL 
ncorereset_b2 
When high, reset relative logic 
ncpuporeset_b2 
<a When high, reset relative logic 


3:0 |RO 0x0 __—reserved 


BIGCOREICRU SOFTRST CONO1 
Address: Operational Base + offset (Ox0A04) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

pale OP Aeoue 1'bO: Write access disable 
1'b1: Write access enable 

a aw oxo. feet 23 TRL pubes 
resetn_24m_bigcore1_cpuboost 

4 [rw | oxo «= NGS high, reset relative logic 

presetn_bigcorei_cpuboost 

ioe When high, reset relative logic 
presetn_bigcore1_cru 

2 Jaw |oxo When high, reset relative logic 
presetn_bigcore1_grf 

When high, reset relative logic 
presetn_bigcorel_pvtm 

jo rw joo When high, reset relative logic 

BIGCORE1CRU SMOTH DIVFREE CONO6 

Address: Operational Base + offset (OxO0CCO) 


| Bit |Attr| Reset Value 


clk_core_b2_uc_freq_keep 
31:16)RW |0x0000 freq_keep 
Cycles to keep every step. 
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| Bit |Attr|ResetValue| Ci eescription 


clk_core_b2_uc_bypass 
bypass 
15 RW |0x0 Division signal bypass. 
1'b1: Bypass. 
1'b0: Use Smoothdiv to control clock division. 
clk_core_b2_uc_gate_smth_en 
gate_smth_en 
14 RW {0x0 If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 
1'bO: Disable. 


clk_core_b2_uc_smdiv_clk_off 
smdiv_clk_off 
RW |0x0 Turn off smoothdiv module clk. 
1'b1i: Turn off. 
1'bO: Turn on. 
reserved tc ec keV 


wie! reserved 


poo et core_b2_uc_step 
4: 0 rw oo step 
Step of div from Ox1f to setting configuration . 


BIGCORE1CRU SMOTH_ DIVFREE CONO7 
Address: Operational Base + offset (Ox0CC4) 


sabi Reset Value 
proo00 fe core_b3_uc_freq_keep 


31: suas rw pxoo00 freq_keep 
Cycles to keep every step. 
clk_core_b3_uc_bypass 
bypass 
Division signal bypass. 
1'b1: Bypass. 
1'b0: Use Smoothdiv to control clock division. 
clk_core_b3_uc_gate_smth_en 
gate_smth_en 
If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 
1'bO: Disable. 
clk_core_b3_uc_smdiv_clk_off 
smdiv_clk_off 
Turn off smoothdiv module clk. 
1'b1: Turn off. 
1'bO: Turn on. 


Vo). en 


clk_core_b3_uc_step 
4: 0. pw 0x00 step 
Step of div from Ox1f to setting configuration . 


BIGCORE1CRU AUTOCS CLK CORE B23 I CONO 
Address: Operational Base + offset (OxODOO) 


| Bit |Attr| Reset Value 
clk_core_b23_i_wait_th 


31:16};RW |0x0020 wait_th 


Wait time threshold, measured by original clk. 
15:0 Jaw foroooe fa core_b23_i_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 
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BIGCOREICRU AUTOCS CLK CORE B23 I CON1 
Address: Operational Base + offset (Ox0D04) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16/WO |0x0000 1'bO: Write access disable 

1'bi: Write access enable 
clk_core_b23_i_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 
2'b00: Original clk 
2'b01: xin_oscO_func_div 
2'b10: clk_rtc_32k 


clk_core_b23_i_switch_en 

switch_en 

1'b1: Enable clk_core_b23_i switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 


clk_core_b23_i_autocs_en 

autocs_en 

1'b1: Enable clk_core_b23_i switch to lower frequency. 
1'bO: Disable. 


clk_core_b23_i_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable clk_core_b23_i switch to lower frequency. 
12'hO0O00: Disable. 

Others: Reserved. 


0x0 
0x0 
0x0 


2.11 DSUCRU Register Description 


2.11.1 Registers Summary 
Reset ae 
Value Description 


W 
W 
W 
0 L 
0 


W x000007E0 |LPLL configuration register 5 
W x00000000 |LPLL configuration register 6 


0x00000000 oe PLL mode select register 
0x00002000 Internal clock select and division 
register O 
0 


x00001082 Internal clock select and division 
register 1 

0x00000843 Internal clock select and division 
register 2 

Internal clock select and division 

0x00000643 Internal clock select and division 
register 4 

Internal clock select and division 


Pee eee neal 
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Reset pat 

| name | onset [size] Yaiue | Description 
DSUCRU_CLKSEL_CONO06 |0x0318 w_ Joxooo00081 ee Bree eee 
DSUCRU CLKSEL Cong? |ox031c fw _foxooooo081 |Internal lock select and division 
0x0800 0x00000000 Internal clock gate and division 

register O 

Internal clock gate and division 
0x0804 0x00000000 register 
0x0808 0x00000020 Internal clock gate and division 

register 2 

Internal clock gate and division 
0x0A00 0x00000000 [Internal clock reset register O 
0x00000000 |Internal clock reset register 1 
0x00000000 |Internal clock reset register 2 
0x00000000 |Internal clock reset register 3 
0x00200004 Ow clock switch control register 
0x00000000 ee clock switch control register 
0x00200004 ae clock switch control register 
0x00000000 a clock switch control register 
0x00200004 — clock switch control register 
5 :; 
0 


0x0A04 


0x0A08 


Ox0AO0C 


0x0D00 


0x0D04 


ooo) one 10XODOC 
0x0D10 
Fe ee OKC 


0x0D18 


ECONO 
ECONO 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.11.2 Detail Registers Description 


OxO0D1C 


0x0D20 


0x0D24 


OxOFOO 
= aka. oO WOOF LO 


Copyright 2022 © Rockchip Electronics Co., Ltd. 301 


RK3588 TRM-Part1 


DSUCRU LPLL CONO 
Address: Operational Base + offset (0x0040 


| Bit |Attr|/ResetValue| Ci@eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


Ipll_bp 
BYPASS: Bypass mode control signal. 

ie By x0 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x00_____—[reserved 


reserved 
Ipll_m 
M: Division value of the 10-bit programmable main-divider. 
Bs O00 PLL has to be reset if M value is changed. 
64 <= pll_m <= 1023 


DSUCRU_LPLL_ CON1i1 
Address: Operational Base + offset (0x0044) 


| Bit |Attr| Reset Value, 


PC escription 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14|RO_|0x0__—_—reserved 


Ipll_resetb 
RESETB: Power down control signal. 

13 Rw lox0 oe RESETB=0 from 1, PLL starts its normal operation after lock 
1'b1: RESETB=1, power down mode is enabled and all digital 
blocks are reset. 


ie Je: 
Ipll_s 
es rw 0x0 Division value of the 3-bit programmable scaler. 
0 <= pll_s <=6 


Ipll_p 

RW l0x00 P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


DSUCRU LPLL CON4 
Address: Operational Base + offset (0x0050) 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31M WU |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


Ipll_fsel 
FSEL: Monitoring pin. 
PDr | BWM. 0x0 1'b0: FEED_OUT = FREF. 
1'b1: FEED_OUT = FEED. 
Ipll_feed_en 
FEED_EN: Monitoring pin. 
Be, OO 1'bO: FEED_OUT is disabled. 
1'b1: FEED OUT is enabled. 
reserved —“(‘C™SCSC™*™CCCsidC 


13:9 |RO_ 0x00 __—reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


Ipll_extafc 
: EXTAFC: Monitoring pin. 
Boob, | RW= ORO If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 


Ipll_afc_enb 
AFC_ENB: Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 


F Ipll_icp 
Charge-pump current control signal. 


jo «JRO _|oxo____ireserved 


DSUCRU LPLL CONS 
Address: Operational Base + offset (0x0054) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
aL LS WO Ox0000 1'bO: Write access disable 

1'b1: Write access enable 


109 pw foo oleae 


Ipll_lock_con_dly 
10:9 | 2 pw | eae CON_DLY: Lock detector setting of the detection resolution. 
Rw 0x3 Ipll_lock_con_out 
LOCK_CON_OUT: Lock detector setting of the output margin. 


Ipll_lock_con_in 
Sal ee LOCK_CON_IN: Lock detector setting of the input margi 


feos reserved 


oxo Ipll_fout_mask 


FOUT_MASK: Scaler's re-initialization time control pin. 


DSUCRU LPLL CON6 
Address: Operational Base + offset (0x0058 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 

eh ehe WO: EXO ONE 1'bO: Write access disable 
1'b1: Write access enable 
Ipll_lock 
LOCK: PLL lock flag. 

15 [RW "0 1'b0: PLL is unlocked. 
1'b1: PLL is locked. 
Ipll_afc_code 

14:10;}RW |0x00 AFC_CODE: Monitoring pin. 
Output code of AFC(5 bits). 


19:0 |RO |0x000 reserved 


DSUCRU MODE CONOO 
Address: Operational Base + offset (0x0280 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
ohet6 | WO. |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|Reset Value| Cieescription 
15:2 |RO_|0x0000 


clk_Ipll_mode 

clk_Ipll_mux clock mux. 
1:0 |RW |0x0 2'b0O: xin_oscO_func 

2'bO1: clk_Ipll 

2'b10: clk_deepslow 


DSUCRU_ CLKSEL CONOO 
Address: Operational Base + offset (0x0300 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14/RO_|0x0___—__—reserved 


sclk_dsu_df_src_sel 
sclk_dsu_df_src clock mux. 
; 2'b00: clk_bOpll_mux 
Bote RW: 0X2 2'b01: clk_b1pll_mux 
2'b10: clk_Ipll_mux 
2'b1i1: clk_gpll_mux 


: sclk_dsu_df_src_div 
Divide sclk_dsu_df_src by (div_con + 1). 


6:0 |RO |0x00__|reserved 


DSUCRU_ CLKSEL_ CONO1 
Address: Operational Base + offset (0x0304) 


| Bit _|Attr| Reset Value 


write_enable Dy eee 
eae ea asa each bit is individual. 
1'b1: Write access enable 
BimgNelRerny. su by (av_con + 2, 


sclk_dsu_src_t_sel 

sclk_dsu_src_t clock mux. 
RW.,,0x0 1'bO: sclk_dsu_src 

1'b1: clk_dsu_pvtpll_t 


DSUCRU_ CLKSEL_ CONO2 
Address: Operational Base + offset (0x0308 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
SL TOIWO )/0x0000 1'bO: Write access disable 

1'b1: Write access enable 


racofew fowa ecko 


tsclk_dsu_div 
a sa:10faw |oxo2 Divide tsclk_dsu by (div_con + 1). 


Copyright 2022 © Rockchip Electronics Co., Ltd. 304 


RK3588 TRM-Part1 


| Bit |Attr|Reset Value| Ci@eescription 


cntclk_dsu_div 
Divide cntclk_dsu by (div_con + 1). 


9:5 
. periphclk_dsu_div 
Divide periphclk_dsu by (div_con + 1). 


DSUCRU_ CLKSEL_ CONO3 
Address: Operational Base + offset (0x030C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


Ds pw wos eclesm a 


loxos CK dsu_t_div 
9:5 few | 0x03 Divide gicclk_dsu_t by (div_con + 1). 


atclk_dsu_div 
| a Divide atclk_dsu by (div_con + 1). 


DSUCRU_ CLKSEL CONO04 
Address: Operational Base + offset (0x0310) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


3[RO_|0 
pclk_dsu_s_root_sel 
pclk_dsu_s_root clock mux. 
12:11;/RW {0x0 2'bOO: clk_matrix_100m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 


refclk_dsu_pvtpll_sel 
refclk_dsu_pvtpll clock mux. 
1'bO: sclk_dsu_src 

1'b1: xin_oscO_func 
refclk_litcore_pvtpll_sel 
refclk_litcore_pvtpll clock mux. 
1'bO: clk_core_| 

1'b1: xin_oscO_func 


pclk_dsu_ns_root_sel 
pclk_dsu_ns_root clock mux. 
2'bOO: clk_matrix_100m_src 
2'bO1: clk_matrix_50m_src 
2'b10: xin_oscO_func 


pclk_dsu_root_sel 
pclk_dsu_root clock mux. 
2'b00: clk_bOpll_mux 
2'bO1: clk_bipll_mux 
2'b10: clk_Ipll_mux 
2'b11: clk_gpll_mux 


0x03 pclk_dsu_root_div 
Divide pclk_dsu_root by (div_con + 1). 


DSUCRU_CLKSEL_ CONO5 
Address: Operational Base + offset (0x0314) 


ade 
mr 
au 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
Sf 16 WO;/0x0000 1'bO: Write access disable 

1'b1i: Write access enable 

clk_core_l|_src_sel 

clk_core_l_src clock mux. 
15:14;RW {0x0 2'bOO: clk_core_|l_slow_src 

2'b01: clk_core_|_gpll_src 

2'b10: clk_Ipll 


; clk_core_|l_gpll_src_div 
Divide clk_core_|_gpll_src by (div_con + 1). 


clk_core_|_slow_src_sel 
clk_core_|_slow_src clock mux. 
RW |0x0 1'bO: xin_oscO_func 
1'b1: clk_deepslow 
clk_testout_l_ sel 
clk_testout_| clock mux. 
: 2'bO0: clk_Ipll 

76.0) RWW 1020 2'bO1: clk_core_|_pvtpll 
2'b10: sclk_dsu_src 
2'b11: clk_dsu_pvtpll 


. clk_testout_I_div 
Divide clk_testout_l by (div_con + 1). 


DSUCRU_ CLKSEL CONO6 
Address: Operational Base + offset (0x0318) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —(Csi—“‘Cs—‘“‘“‘“‘sSC*d 


15:14/RO_|0x0_ [reserved 


clk_core_l1_sel 
clk_core_li clock mux. 
13:12;}RW {0x0 2'bOO: clk_core_l1_uc 
2'b0O1: clk_core_l1_clean 
2'b10: clk_core_|_pvtpll_t 


. clk_core_li_uc_div 
Divide clk_core_l1_uc by (div_con + 1). 


clk_core_l0O_sel 
clk_core_l0O clock mux. 
6:5 |RW /0x0 2'bOO: clk_core_lO_uc 
2'bO1: clk_core_lO_clean 
2'b10: clk_core_|_pvtpll_t 
clk_core_l0_uc_div 
Divide clk_core_l0_uc by (div_con + 1). 


DSUCRU_CLKSEL_ CONO7 
Address: Operational Base + offset (0x031C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci eescription 


clk_dsu_pvtpll_t_sel 

clk_dsu_pvtpll_t clock mux. 
1 RW OKe 1'bO: clk_deepslow 

1'b1: clk_dsu_pvtpll 

clk_core_|l_pvtpll_t_sel 

clk_core_|_pvtpll_t clock mux. 
ie Oe 1'bO: clk_deepslow 

1'b1: clk_core_|_pvtpll 


clk_core_|3_sel 
clk_core_I3 clock mux. 
13:12;}RW {0x0 2'bOO: clk_core_|I3_uc 
2'bO1: clk_core_I3_clean 
2'b10: clk_core_|_pvtpll_t 


t clk_core_|3_uc_div 
Divide clk_core_I3_uc by (div_con + 1). 


clk_core_l2_ sel 
clk_core_I2 clock mux. 
6:5 |RW /0x0 2'bOO: clk_core_l2_uc 
2'bO1: clk_core_I2_clean 
2'b10: clk_core_|_pvtpll_t 
clk_core_l2_uc_div 
Divide clk_core_l2_uc by (div_con + 1). 


DSUCRU_ GATE CONOO 
Address: Operational Base + offset (Ox0800) 


| Bit [Attr|ResetValue|  ——sCiDeescription =— 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
a1 POO OX0008 1'bO: Write access disable 
1'b1: Write access enable 
tsclk_dsu_en 
15 RW {0x0 tsclk_dsu clock gating control. 
When high, disable clock 
cntclk_dsu_en 
14 RW |0x0 cntclk_dsu clock gating control. 
When high, disable clock 
periphclk_dsu_en 
13 RW {0x0 periphclk_dsu clock gating control. 
When high, disable clock 
aclk_mp_dsu_en 
RW |0x0O aclk_mp_dsu clock gating control. 
When high, disable clock 


aclk_s_dsu_biu_en 

RW_|0x0 aclk_s_dsu_biu clock gating control. 
When high, disable clock 
aclk_m_dsu_biu_en 

RW |0x0 aclk_m_dsu_biu clock gating control. 
When high, disable clock 


aclks_dsu_en 

RW {0x0 aclks_dsu clock gating control. 
When high, disable clock 
aclkm_dsu_en 

RW {0x0 aclkm_dsu clock gating control. 
When high, disable clock 


7 |RO_|0x0_ [reserved 
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| Bit |Attr| Reset Value, 


sclk_dsu_en 
RW /0x0 sclk_dsu clock gating control. 
When high, disable clock 


sclk_dsu_src_t_en 
RW |0x0 sclk_dsu_src_t clock gating control. 
When high, disable clock 


sclk_dsu_src_en 
RW |0x0 sclk_dsu_src clock gating control. 
When high, disable clock 
sclk_dsu_np5_div2_src_en 
3 RW {0x0 sclk_dsu_np5_div2_src clock gating control. 
When high, disable clock 
sclk_dsu_np5_src_en 
2 RW /0x0 sclk_dsu_np5_src clock gating control. 
When high, disable clock 
sclk_dsu_df_div2_src_en 
1 RW |0x0 sclk_dsu_df_div2_src clock gating control. 
When high, disable clock 
sclk_dsu_df_src_en 
RW |0x0 sclk_dsu_df_src clock gating control. 
When high, disable clock 


DSUCRU_ GATE CONOi 
Address: Operational Base + offset (0x0804) 


| Bit [Attr|ResetValue|  —————CiCi@Deescription =— 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
SE EO WO 0X0000 1'bO: Write access disable 
1'b1: Write access enable 
refclk_dsu_pvtpll_en 
refclk_dsu_pvtpll clock gating control. 
When high, disable clock 
14 fw foo refclk_litcore_pvtpll_en 
14 RW {0x0 refclk_litcore_pvtpll clock gating control. 
When high, disable clock 
113:12[RO_ [Oxo [reserved 


pclk_dsu_grf_en 
RW {0x0 pclk_dsu_grf clock gating control. 
When high, disable clock 


pclk_m_daplite_biu_en 
RW |0x0O pclk_m_daplite_biu clock gating control. 
When high, disable clock 


pclk_m_daplite_en 

RW {0x0 pclk_m_daplite clock gating control. 
When high, disable clock 
pclk_s_daplite_en 

RW |0x0 pclk_s_daplite clock gating control. 
When high, disable clock 
pclk_dbg_en 

7 RW |0x0 pclk_dbg clock gating control. 

When high, disable clock 
pclk_dsu_en 

RW |0x0 pclk_dsu clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po Ciescription 
pw foo pclk_dsu_biu_en 
5 RW {0x0 pclk_dsu_biu clock gating control. 
When high, disable clock 
pclk_dsu_ns_root_en 
4 RW |0x0 pclk_dsu_ns_root clock gating control. 
When high, disable clock 
phew fo Paka oat de 
3 RW {0x0 pclk_dsu_root clock gating control. 
When high, disable clock 


aclk_adb_dsu_en 

2 RW |0x0 aclk_adb_dsu clock gating control. 
When high, disable clock 
gicclk_dsu_t_en 

1 RW /0x0 gicclk_dsu_t clock gating control. 
When high, disable clock 
atclk_dsu_en 

RW {0x0 atclk_dsu clock gating control. 

When high, disable clock 


DSUCRU_ GATE CONO2 
Address: Operational Base + offset (0x0808) 


| Bit [Attr|ResetValue|  —————Cié‘CeScriptiom 
write_enable 
Write enable for lower 16 bits, each bit is individual. 

Bt tO WO) OxG000 1'bO: Write access disable 
1'b1: Write access enable 
clk_core_|_div2_src_en 

15 RW |0x0O clk_core_|_div2_src clock gating control. 
When high, disable clock 
clk_core_|3_clean_en 

14 RW |0x0 clk_core_|3_clean clock gating control. 
When high, disable clock 
clk_core_|l2_clean_en 

13 RW {0x0 clk_core_I2_clean clock gating control. 
When high, disable clock 
clk_core_l1i_clean_en 

12 RW |0x0 clk_core_l1_clean clock gating control. 
When high, disable clock 


clk_core_lO_clean_en 
11 RW /0x0 clk_core_lO_clean clock gating control. 
When high, disable clock 
clk_24m_litcore_cpuboost_en 
10 RW |0x0 clk_24m_litcore_cpuboost clock gating control. 
When high, disable clock 
pclk_litcore_cpuboost_en 
RW |0x0 pclk_litcore_cpuboost clock gating control. 
When high, disable clock 
pclk_dsu_cru_en 
RW |0x0 pclk_dsu_cru clock gating control. 
When high, disable clock 
pclk_litcore_grf_en 
7 RW /|0x0 pclk_litcore_grf clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po escription 
pclk_litcore_pvtm_en 
RW {0x0 pclk_litcore_pvtm clock gating control. 

When high, disable clock 
clk_testout_l_en 

5 RW /0x1 clk_testout_I clock gating control. 
When high, disable clock 

ee Pk ee ra 

4 RW {0x0 pclk_dsu_sgrf clock gating control. 
When high, disable clock 


pclk_dsu_s_biu_en 


RW /|0x0 pclk_dsu_s_biu clock gating control. 
When high, disable clock 


pclk_dsu_s_root_en 

RW /0x0 pclk_dsu_s_root clock gating control. 
When high, disable clock 
clk_core_litcore_pvtm_en 

1 RW |0x0 clk_core_litcore_pvtm clock gating control. 

When high, disable clock 
clk_litcore_pvtm_en 

RW {0x0 clk_litcore_pvtm clock gating control. 
When high, disable clock 


DSUCRU_ GATE CONO3 
Address: Operational Base + offset (Ox080C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SE TOW, (Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


a5 |RO_|OxO_ reserved 


gicclk_dsu_en 
RW /|0x0 gicclk_dsu clock gating control. 
When high, disable clock 


aclk_mp_dsu_biu_en 
RW /|0x0 aclk_mp_dsu_biu clock gating control. 
When high, disable clock 


112:11/RO_|OxQ_ 4 Qipserved 


clk_core_I3_uc_en 
RW /|0x0O clk_core_|3_uc clock gating control. 
When high, disable clock 
reserved 


9:8 |RO |0x0 [reserved 


pe fro foo clk_core_I2_uc_en 
7 RW |0x0 clk_core_l2_uc clock gating control. 
When high, disable clock 
16:5 [RO |OxO__—__—[reserved 
clk_core_li_uc_en 


4 RW |0x0 clk_core_li_uc clock gating control. 
When high, disable clock 


3:2 |RO_|0x0 [reserved 


reserved 
clk_core_lO_uc_en 
RW /|0x0 clk_core_lO_uc clock gating control. 
When high, disable clock 
clk_core_l_en 
RW /|0x0 clk_core_| clock gating control. 
When high, disable clock 
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DSUCRU SOFTRST CONOO 
Address: Operational Base + offset (OxOA00) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


U5:14|RO_|OxO_ [reserved 


nperiphreset_dsu 
When high, reset relative logic 
reserved —C— 


12 |RO_|0x0_ [reserved 


aresetn_s_ dsu_biu 

ae When high, reset relative logic 
aresetn_m_dsu_biu 

ce When high, reset relative logic 


9:8 |RO_ |OxO si freserved 
nsreset_dsu 

if When high, reset relative logic 
nsporeset_dsu 

6 [Rw oxo When high, reset relative logic 


5:0 [RO |oxoo  _—_—ireserved = (sass lA PC 


DSUCRU_ SOFTRST CONO1 
Address: Operational Base + offset (OxOA04 


| Bit _|Attr| Reset Value 


write_enable . Rare 
ie ieee ibaa aes each bit is individual. 
1'b1: Write access enable 
ansiraig azerFalatve lol 
or i assert cen relative logic 
11 


presetn_dsu_ogrf 


When high, reset relative logic 
presetn_m_daplite_biu 

When high, reset relative logic 
presetn_m_daplite 


10 
When high, reset relative logic 
presetn_s_daplite 

When high, reset relative logic 


npreset_dsu 
When high, reset relative logic 


presetn_dsu_biu 
When high, reset relative logic 


4:3, |RO [0x0 reserved 


aresetn_adb_dsu 
When high, reset relative logic 


2 


5 presetn_dbg 
When high, reset relative logic 
ea 
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| Bit |Attr|/ResetValue| Ci escription 
|i [RO [0x0 sreserved 


natreset_dsu 
jo aw joxo | When high, reset relative logic 


DSUCRU_ SOFTRST CONO2 
Address: Operational Base + offset (Ox0A08) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
SheEO NS |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
15:11/RO |oxoO_ reserved 
resetn_24m_litcore_cpuboost 
When high, reset relative logic 
presetn_litcore_cpuboost 
jo rw joxo When high, reset relative logic 
presetn_dsu_cru 
When high, reset relative logic 
presetn_litcore_grf 
When high, reset relative logic 
presetn_litcore_pvtm 
When high, reset relative logic 


IS [RO [0x0 —sdreserved = ll] LU FCOC—C“—‘“CSCsCCSCSC~*zS 


Ox0 presetn_dsu_sgrf 


When high, reset relative logic 


4 
presetn_dsu_s_biu 
When high, reset relative logic 


2:1 |RO_|Oxo [reserved 
resetn_litcore_pvtm 
jo aw joxo When high, reset relative logic 


DSUCRU SOFTRST CONO3 
Address: Operational Base + offset (OxOA0C) 


| Bit |Attr| Reset Value 


write_enable 
, Write enable for lower 16 bits, each bit is individual. 
31:16/WO |0xQ000 1'bO: Write access disable 
1'b1: Write access enable 
a5 [RO [OF “reserved s—“‘“C;é‘CSNCOC*;*C*C*C*C*C*C*C*C*C*C*C*C*CidC 
ngicreset_dsu 
When high, reset relative logic 


aresetn_mp_dsu_biu 
1g When high, reset relative logic 


ncorereset_|3 

When high, reset relative logic 
ncpuporeset_I3 

When high, reset relative logic 


40 [RO [Oxo si freserved 
ncorereset_|2 

9 |aw joo | When high, reset relative logic 
ncpuporeset_l2 

srw joo When high, reset relative logic 


7_—|RO_|0x0_____—reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ncorereset_I1 

When high, reset relative logic 
ncpuporeset_lI1 

When ane reset relative logic 


foo — reserved s—‘“‘“S*~<“‘“S*™*™:™”C”C”C”C‘~*dC 


ncorereset_|0 
When high, reset relative logic 
ncpuporeset_lO 
<a When ea a ET reset relative logic 


i:0 [RO oxo ——sireserved es —“‘“;‘“(“(‘(‘(‘(‘;CC~*™ 


DSUCRU AUTOCS ACLK M DSU BIU CONO 
Address: Operational Base + offset (OxODOO) 


| Bit |Attr| Reset Value 


aclk_m_dsu_biu_wait_th 
31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
aclk_m_dsu_biu_idle_th 
Idle time threshold, measured by original clk. 


DSUCRU_ AUTOCS ACLK M DSU BIU CONi1 
Address: Operational Base + offset (OxOD04 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


aclk_m_dsu_biu_clksel_cfg 

clksel_cfg 

Auto switch clock selection. 

2'b00: Original clk 

2'b0O1: xin_oscO_func_div 

2'b10: clk_rtc_32k 

aclk_m_dsu_biu_switch_en 

switch_en 

1'b1: Enable aclk_m_dsu_biu switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 
aclk_m_dsu_biu_autocs_en 

autocs_en 

1'b1i: Enable aclk_m_dsu_biu switch to lower frequency. 
1'bO: Disable. 

aclk_m_dsu_biu_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_m_dsu_biu switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


DSUCRU AUTOCS ACLK S DSU BIU CONO 
Address: Operational Base + offset (OxOD08 


Reset Value 


aclk_s_dsu_biu_wait_th 
0x0020 wait_th 
Wait time threshold, measured by original clk. 
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| Bit |Attr| Reset Value, 


Po escription 
aclk_s_dsu_biu_idle_th 

15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


DSUCRU AUTOCS ACLK S DSU BIU CONi1 
Address: Operational Base + offset (OxODOC) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
eB LO WS OXDO08 1'bO: Write access disable 
1'b1: Write access enable 
aclk_s_dsu_biu_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
er ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_s_dsu_biu_switch_en 

switch_en 

1'b1: Enable aclk_s_dsu_biu switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 

aclk_s_dsu_biu_autocs_en 

autocs_en 

1'b1: Enable aclk_s_dsu_biu switch to lower frequency. 

1'bO: Disable. 


aclk_s_dsu_biu_autocs_ctrl 
autocs_ctrl 
11:0 |RW 12'hfff: Enable aclk_s_dsu_biu switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


DSUCRU_ AUTOCS ACLK MP _ DSU _ BIU CONO 
Address: Operational Base + offset (0x0D10) 
| Bit_[Attr| Reset Value| 
aclk_mp_dsu_biu_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


aclk_mp_dsu_biu_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


DSUCRU AUTOCS ACLK MP DSU BIU CONi1 
Address: Operational Base + offset (0x0D14) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oth WO.0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_mp_dsu_biu_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
Poet RW Exe 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
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| Bit |Attr|ResetValue| Ci@eescription 


aclk_mp_dsu_biu_switch_en 
switch_en 

13 RW /|0x0 1'b1: Enable aclk_mp_dsu_biu switched to lower frequency when 
module is inactive. 
1'bO: Disable auto switch function. 
aclk_mp_dsu_biu_autocs_en 
autocs_en 

= RYE 058 1'b1: Enable aclk_mp_dsu_biu switch to lower frequency. 
1'bO: Disable. 
aclk_mp_dsu_biu_autocs_ctrl 
autocs_ctrl 

11:0 |RW |0x000 12'hfff: Enable aclk_mp_dsu_biu switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 


DSUCRU_ AUTOCS SCLK DSU SRC CONO 
Address: Operational Base + offset (0x0D18) 
| Bit [Attr/ResetValue| Ci escription 
sclk_dsu_src_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


sclk_dsu_src_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


DSUCRU_ AUTOCS SCLK DSU SRC CON1 
Address: Operational Base + offset (OxOD1C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31: 16| WO: /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
sclk_dsu_src_clksel_cfg 
clksel_cfg 
; Auto switch clock selection. 
ey 2'bOO: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


sclk_dsu_src_switch_en 


switch_en 

1'b1: Enable sclk_dsu_src switched to lower frequency when 
module is inactive. 

1'bO: Disable auto switch function. 


sclk_dsu_src_autocs_en 

autocs_en 

1'b1i: Enable sclk_dsu_src switch to lower frequency. 
1'bO: Disable. 

sclk_dsu_src_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable sclk_dsu_src switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


DSUCRU_ AUTOCS CLK CORE L CONO 
Address: Operational Base + offset (Ox0D20) 
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| Bit |Attr| Reset Value, 


Po escription 
clk_core_l_wait_th 

31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


clk_core_l_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by origi 


DSUCRU AUTOCS CLK CORE L CONI1 
Address: Operational Base + offset (OxOD24 
| Bit |Attr|ResetValue| —Ci‘i Scriptom 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
otto we: 020000 1'bO: Write access disable 
1'b1: Write access enable 
clk_core_|_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 
poet RW 0x8 2'bO0: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
clk_core_|l_switch_en 
feb ne 
13 RW /|0x0 1'b1: Enable clk_core_| switched to lower frequency when module 
is inactive. 
1'bO: Disable auto switch function. 
clk_core_|_autocs_en 
autocs_en 
: eRe 1'b1: Enable clk_core_| switch to lower frequency. 
1'bO: Disable. 
clk_core_|_autocs_ ctrl 
autocs_ctrl 
12'hfff: Enable clk_core_| switch to lower frequency. 
12'h000: Disable. 
Others: Reserved. 
DSUCRU QCHANNEL CONOO 
Address: Operational Base + offset (OxOFOO) 
| Bit |Attr[ResetValue|  —— ———C—i‘“‘é‘éi scription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
ote to) WO ON009 1'bO: Write access disable 
1'b1: Write access enable 
}15:12|RO [Oxo si reserved 
pclk_dbg_qc_gate_en 
qc_gate_en 
i BY x0 1'b1: Enable pclk_dbg qchannel gate function. 
1'b1: Disable pclk_dbg qchannel gate function. 


pclk_dbg_qc_en 
qc_en 

£0 RN Ox0 1'b1: Enable pclk_dbg qchannel. 
1'b1: Disable pclk_dbg qchannel. 
pclk_dsu_qc_gate_en 
qc_gate_en 

RY One 1'b1: Enable pclk_dsu qchannel gate function. 

1'b1: Disable pclk_dsu qchannel gate function. 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pclk_dsu_qc_en 
qc_en 
1'b1: Enable pclk_dsu qchannel. 
1'b1: Disable pclk_dsu qchannel. 
aclk_adb_dsu_qc_gate_en 
qc_gate_en 
1'b1: Enable aclk_adb_dsu qchannel gate function. 
1'b1: Disable aclk_adb_dsu qchannel gate function. 
aclk_adb_dsu_qc_en 
qc_en 
1'b1: Enable aclk_adb_dsu qchannel. 
1'b1: Disable aclk_adb_dsu qchannel. 
gicclk_dsu_qc_gate_en 
qc_gate_en 
1'b1: Enable gicclk_dsu qchannel gate function. 
1'b1: Disable gicclk_dsu qchannel gate function. 
gicclk_dsu_qc_en 
qc_en 
1'b1: Enable gicclk_dsu qchannel. 
1'b1: Disable gicclk_dsu qchannel. 
atclk_dsu_qc_gate_en 
qc_gate_en 
1'b1: Enable atclk_dsu qchannel gate function. 
1'b1: Disable atclk_dsu qchannel gate function. 
atclk_dsu_qc_en 
qc_en 
1'b1: Enable atclk_dsu qchannel. 
1'b1: Disable atclk_dsu qchannel. 
sclk_dsu_qc_gate_en 
qc_gate_en 
1'b1: Enable sclk_dsu qchannel gate function. 
1'bi: Disable sclk_dsu gqchannel gate function. 
sclk_dsu_qc_en 
qc_en 
1'b1: Enable sclk_dsu qchannel. 
1'b1i: Disable sclk_dsu qchannel. 


DSUCRU SMOTH DIVFREE CONOO 
Address: Operational Base + offset (OxOF10 


clk_core_lO_uc_freq_keep 
freq_keep 

Cycles to keep every step. 
clk_core_lO_uc_bypass 
bypass 

Division signal bypass. 


1'b1: Bypass. 
1'b0O: Use Smoothdiv to control clock division. 


clk_core_lO_uc_gate_smth_en 

gate_smth_en 

If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 

1'b0O: Disable. 
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| Bit |Attr|ResetValue| Ci@Deescription 


clk_core_lO_uc_smdiv_clk_off 
smdiv_clk_off 

RW |0x0 Turn off smoothdiv module clk. 
1'b1i: Turn off. 
1'bO: Turn on. 


<a 


clk_core_lO_uc_step 
4: 0 rw 0x00 step 
Step of div from Ox1f to setting configuration . 


DSUCRU_ SMOTH DIVFREE CONO1 
Address: Operational Base + offset (Ox0F14) 


mae Reset Value 
pxoo00 fe core_li_uc_freq_keep 


31: suas rw px0000 freq_keep 
Cycles to keep every step. 


clk_core_l1_uc_bypass 
bypass 

RW |0x0 Division signal bypass. 
1'b1: Bypass. 
1'b0: Use Smoothdiv to control clock division. 
clk_core_l1_uc_gate_smth_en 
gate_smth_en 

14 RW {0x0 If trigger smoothdiv function when clk been gated. 

1'b1: Enable. 
1'bO: Disable. 
clk_core_l1_uc_smdiv_clk_off 
smdiv_clk_off 

RW |0x0O Turn off smoothdiv module clk. 
1'b1: Turn off. 
1'bO: Turn on. 
reserved 


el 4 reserved 


poo gee ES 
4: 0 rw jroo step 
Step of div from Ox1f to setting configuration . 


DSUCRU_ SMOTH_ DIVFREE CONO2 
Address: Operational Base + offset (OxOF18) 


sae Reset Value 
ev0000 fe core_l2_uc_freq_keep 


31: puss rw jv0000 freq_keep 
Cycles to keep every step. 


clk_core_|l2_uc_bypass 
bypass 
RW |0x0 Division signal bypass. 
1'b1: Bypass. 
1'b0O: Use Smoothdiv to control clock division. 


clk_core_I2_uc_gate_smth_en 
gate_smth_en 
14 RW {0x0 If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 
1'bO: Disable. 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_core_I2_uc_smdiv_clk_off 
smdiv_clk_off 

13 RW |0x0 Turn off smoothdiv module clk. 
1'bi: Turn off. 
1'bO: Turn on. 


12:5 |RO_|Ox0O [reserved 


clk_core_|I2_uc_step 
4:0 |RW |0x00 step 
Step of div from Ox1f to setting configuration . 


DSUCRU_ SMOTH_ DIVFREE CONO3 
Address: Operational Base + offset (OxOF1C) 


| Bit |Attr| Reset Value, 
clk_core_|3_uc_freq_keep 
31:16)RW |0x0000 freq_keep 
Cycles to keep every step. 
clk_core_|I3_uc_bypass 
bypass 
15 RW |0x0 Division signal bypass. 
1'b1: Bypass. 
1'b0: Use Smoothdiv to control clock division. 
clk_core_|I3_uc_gate_smth_en 
gate_smth_en 
14 RW {0x0 If trigger smoothdiv function when clk been gated. 
1'b1: Enable. 
1'bO: Disable. 
clk_core_|I3_uc_smdiv_clk_off 
smdiv_clk_off 
13 RW |0x0O Turn off smoothdiv module clk. 
1'b1: Turn off. 
1'bO: Turn on. 
12:5 [RO |0x00__—__—reserved 


reserved 
clk_core_|3_uc_step 

4:0 |RW |0x00 step 
Step of div from Ox1f to setting configuration . 


2.12 PHPTOPCRU Register Description 


2.12.1 Registers Summary 
Reset Per 
Value Description 


W 


0 Ww | 
PLL configuration register 2 
Ww 
Wo 


P 
PHPTOPCRU_PPLL_CON2 P 
PHPTOPCRU PPLL_CON3 |0x020C W x00000000 |PPLL configuration register 3 
P 
P 
P 


PLL configuration register 1 


PLL configuration register 4 


PLL configuration register 5 


PHPTOPCRU PPLL_CON6 |0x0218 [|W  |0x00000000 |PPLL configuration register 6 


PHPTOPCRU_ GATE CONO Internal clock gate and division 
BNOG ORGAO w_ |oxo0000000 Internal clock reset register 0 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 


PHPTOPCRU_PPLL_CON4 |0x0210 [|W |0x00000000 
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Double WORD (64 bits) access 
2.12.2 Detail Registers Description 


PHPTOPCRU PPLL CONO 
Address: Operational Base + offset (0x0200) 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
ppll_bp 
BYPASS: Bypass mode control signal. 
es RW? | 2x0 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x00____—[reserved 


reserved tC“ etC—“(‘“(#$ CCN 
ppll_m 
RW. /ox000 M: Division value of the 10-bit programmable main-divider. 
PLL has to be reset if M value is changed. 
64 <= pll_m <= 1023 


PHPTOPCRU PPLL CONi1 
Address: Operational Base + offset (0x0204) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}i5:14/RO_|Oxo_ [reserved 


ppll_resetb 

RESETB: Power down control signal. 

1'bO: RESETB=0 from 1, PLL starts its normal operation after lock 
Bn exe time. 

1'b1: RESETB=1, power down mode is enabled and all digital 

blocks are reset. 


co na! | 

po [Biv 
ee frw po Division value of the 3-bit programmable scaler. 

0 <= pil_s <=6 

ppll_p 

P: Division value of the 6-bit programmable pre-divider. 

PLL has to be reset if P value is changed. 

1 <= pll_p <= 63 


5:0 |RW |0x00 


PHPTOPCRU_ PPLL_CON2 

Address: Operational Base + offset (0x0208 

| Bit [Attr|ResetValue| ss —“i‘“CW™*CéOS ecription =— 
[31:16[RO |0x0000_—sireserved — — —“‘“(‘(‘“‘“‘“(“(CS*S*S*™*™C™C™C™C‘*@C 


ppll_k 
15:0 |RW |/0x0000 K: Value of 16-bit DSM. 
pll_k[15:0] is a two's complement integer. 


PHPTOPCRU PPLL CON3 
Address: Operational Base + offset (0x020C) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
eB EehO WO /0XD000 1'bO: Write access disable 
1'b1: Write access enable 
ppll_sel_pf 
SEL_PF: Value of 2-bit modulation method control. 
: 2'b00: down spread; 
Bore Re 0x8 2'b01: up spread; 
2'b1x: center spread. 
PLL has to be reset if pll_sel_pf is changed. 


ppll_mrr 

13:8 |RW |/0x00 MRR: Value of 6-bit modulation rate control. 
PLL has to be reset if pll_mrr is changed. 
ppll_mfr 

7:0 |RW {0x00 MFR: Value of 8-bit modulation frequency control. 
PLL has to be reset if pll_mfr is changed. 


PHPTOPCRU PPLL CON4 
Address: Operational Base + offset (0x0210 


| Bit _|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

Sh TO WO), /OxD000 1'bO: Write access disable 
1'b1: Write access enable 
ppll_fsel 
FSEL: Monitoring pin. 

Bi EERO 1'bO0: FEED_OUT = FREF. 
1'b1: FEED_OUT = FEED. 
ppll_feed_en 
FEED_EN: Monitoring pin. 

ne HRW: | OR0 1'bO: FEED_OUT is disabled. 
1'b1: FEED_OUT is enabled. 

13:9 [RO _|OxOO_—ifreserved 
ppll_extafc 

: EXTAFC: Monitoring pin. 

Bet TR 0x00 If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 
ppll_afc_enb 

eho Fete Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 
reserved 


2:1 |RO_|oxo [reserved 


ppll_sscg_en 

SSCG_EN: Enable pin for dithered mode. 
elec 1'bO: disable dithered mode. 

1'b1: enable dithered mode. 


PHPTOPCRU PPLL CONS5 
Address: Operational Base + offset (0x0214 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|Reset Value| Ci@eescription 
15:1 |RO_|0x0000 


ppll_fout_mask 
FOUT_MASK: Scaler's re-initialization time control pin. 


PHPTOPCRU_ PPLL_ CON6 
Address: Operational Base + offset (0x0218) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 

eT ete WO: |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
ppll_lock 
LOCK: PLL lock flag. 

oF RY One 1'bO: PLL is unlocked. 
1'b1: PLL is locked. 
ppll_afc_code 

14:10|}RW |0x00 AFC_CODE: Monitoring pin. 
Output code of AFC(5 bits). 


19:0 [RO |[0x000 reserved 


PHPTOPCRU_ GATE CONOO 
Address: Operational Base + offset (0x0800) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —i—‘“‘“*s‘“‘“‘“CS*S*S*SC*‘*r 


115:10|RO_|0x00__—|reserved 
pclk_apb2asb_slv_chip_top_en 
RW {0x0 pclk_apb2asb_slv_chip_top clock gating control. 
When high, disable clock 


pclk_pcie3_phy_en 
RW |0x0 pclk_pcie3_phy clock gating control. 
When high, disable clock 


pclk_pcie_combo_pipe_phy2_en 
RW /|0x0 pclk_pcie_combo_pipe_phy2 clock gating control. 
When high, disable clock 


pclk_pcie_combo_pipe_phy1_en 
RW {0x0 pclk_pcie_combo_pipe_phy1 clock gating control. 
When high, disable clock 
pclk_pcie_combo_pipe_phyO_en 
5 RW |0xO pclk_pcie_combo_pipe_phy0O clock gating control. 
When high, disable clock 
pclk_pcie_combo_pipe_grf2_en 
4 RW {0x0 pclk_pcie_combo_pipe_grf2 clock gating control. 
When high, disable clock 
pclk_pcie_combo_pipe_grfi_en 
3 RW {0x0 pclk_pcie_combo_pipe_grf1 clock gating control. 
When high, disable clock 
pclk_pcie_combo_pipe_grfO_en 
2 RW {0x0 pclk_pcie_combo_pipe_grf0 clock gating control. 
When high, disable clock 


pclk_phptop_cru_en 
1 RW /|0x0 pclk_phptop_cru clock gating control. 
When high, disable clock 
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| Bit |Attr|/ResetValue| Ci escription 
jo RO [oxo reserved 


PHPTOPCRU SOFTRST CONOO 
Address: Operational Base + offset (OxOA00 


| Bit_|Attr| Reset Value 


write_enable 
fl Write enable for lower 16 bits, each bit is individual. 
Stns WONERaoeS 1'bO: Write access disable 
1'b1: Write access enable 
15:11/RO [0x00 reserved 
resetn_pcie3_phy 
When high, reset relative logic 


presetn_apb2asb_slv_chip_top 


When high, reset relative logic 
presetn_pcie3_phy 
When high, reset relative logic 


When high, reset relative logic 
When high, reset relative logic 
When high, reset relative logic 
sc 
When high, reset relative logic 
When high, reset relative logic 
When high, reset relative logic 
presetn_phptop_cru 
Rw [oxo When high, reset relative logic 


jo «JRO _|oxo_____—reserved 


2.13 SBUSCRU Register Description 


2.13.1 Registers Summary 
Reset oigie 
Value Description 


ISBUSCRU_SPLL_CONO _| 
SPLL configuration register 1 
ISBUSCRU_SPLL_CON4 _| SPLL configuration register 4 
Ww S 
W 


SBUSCRU SPLL_CON5 0x0234 0x000007E0 |SPLL configuration register 5 
SBUSCRU_SPLL_CON6 —_|0x0238 |W _ |0x00000000 |SPLL configuration register 6 


SBUSCRU MODE CONOO |0x0280 w_ |oxoo000000 ne PLL mode select register 


SBUSCRU CLKSEL CONO Internal clock select and division 
SBUSCRU GATE CONOO |0x0800 w_ Joxo0000000 ie on gate and division 
Sgr | OROROD w_ |oxo0000000 Internal clock reset register 0 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 
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2.13.2 Detail Registers Description 


SBUSCRU_SPLL_CONO 
Address: Operational Base + offset (0x0220) 


| Bit _|Attr| Reset Value, 


Pt escription 
write_enable 
I Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


spll_bp 
BYPASS: Bypass mode control signal. 

i Re ane 1'b1: bypass mode is enabled. (FOUT = FIN). 
1'bO: PLL operates normally. 


114:10/RO_|0x00____—[reserved 


reserved CU 
spll_m 
M: Division value of the 10-bit programmable main-divider. 
RE Exon PLL has to be reset if M value is changed. 
64 <= pll_m <= 1023 


SBUSCRU_ SPLL_CON1 
Address: Operational Base + offset (0x0224 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14|RO_ |0x0___—_—reserved 


spll_resetb 
RESETB: Power down control signal. 

13 Rw lox0 ae RESETB=0 from 1, PLL starts its normal operation after lock 
1'b1: RESETB=1, power down mode is enabled and all digital 
blocks are reset. 


Cie Sn | 
spll_s 
es fw 0x0 Division value of the 3-bit programmable scaler. 
0 <=pll_s <=6 


spll_p 

RW l0x00 P: Division value of the 6-bit programmable pre-divider. 
PLL has to be reset if P value is changed. 
1 <= pll_p <= 63 


SBUSCRU_ SPLL CON4 
Address: Operational Base + offset (0x0230) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SETS WO | Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


spll_fsel 
FSEL: Monitoring pin. 

fo RS xe 1'b0: FEED_OUT = FREF. 
1'b1i: FEED_OUT = FEED. 
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| Bit |Attr|ResetValue| —Ci@eescription 


spll_feed_en 

FEED_EN: Monitoring pin. 
Bae RW |Ox0 1'b0: FEED_OUT is disabled. 

1'b1: FEED_OUT is enabled. 


13:9 |RO_|Ox0O [reserved 


spll_extafc 
. EXTAFC: Monitoring pin. 
Ger RW IOXOG If pll_afc_enb=1, AFC is disabled and VCO is calibrated manually 
by pll_extafc[4:0] for the test of VCO range. 


spll_afc_enb 
AFC_ENB: Monitoring pin. 

3 RW {0x0 1'bO: AFC is enabled and VCO is calibrated automatically. 
1'b1: AFC is disabled and VCO is calibrated manually by 
pll_extafc[4:0] for the test of VCO range. 


F spll_icp 
Charge-pump current control signal. 


jo —|RO_|oxo_____—reserved 


SBUSCRU SPLL CONS 
Address: Operational Base + offset (0x0234) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 

paabe WO; Cx0000 1'bO: Write access disable 
1'b1: Write access enable 

109 pw foo bebe 

spll_lock_con_dly 
10:9 | ? RW ee = Tee CON_DLY: Lock detector setting of the detection resolution. 

LOCK_CON_OUT: Lock detector setting of the output margin. 


Rw 0x3 spll_lock_con_in 
LOCK_CON_IN: Lock detector a a of the input margin. 


ee —— reserved si—“‘“‘“CS™CSCS™*™C™COCCCC‘isdC 
spll_fout_mask 
FOUT_MASK: Scaler's re-initialization time control pin. 


SBUSCRU_ SPLL CON6 
Address: Operational Base + offset (0x0238 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)W> |0%0000 1'bO: Write access disable 
1'b1: Write access enable 


spll_lock 
LOCK: PLL lock flag. 

fo Se 0x0 1'bO: PLL is unlocked. 
1'b1: PLL is locked. 
spll_afc_code 

tector foxoo ——_jare“co0e Monitoring pin. 
Output code of AFC(5 bits). 


19:0 |RO |0x000 reserved 


SBUSCRU MODE CONOO 
Address: Operational Base + offset (0x0280) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ST; Le WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 |RO_|0x0000 


clk_spll_mode 

clk_spll_mux clock mux. 
1:0 |RW |0x0 2'bO0: xin_oscO_func 

2'b0O1: clk_spll 

2'b10: clk_deepslow 


SBUSCRU_CLKSEL_ CONOO 
Address: Operational Base + offset (0x0300 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12|RO_|0x0__—_—reserved 


clk_sbus_timer_root_sel 
clk_sbus_timer_root clock mux. 
af RE 0x0 1'bO: xin_oscO_func 
1'b1i: clk_matrix_sbus_100m_src 
clk_matrix_sbus_100m_src_sel 
clk_matrix_sbus_100m_src clock mux. 
E> EN Oxe 1'bO: clk_spll_mux 
1'b1: clk_cpll_mux 


: clk_matrix_sbus_100m_src_div 

Divide clk_matrix_sbus_100m_src by (div_con + 1). 
; pclk_sbus_root_div 

Divide pclk_sbus_root by (div_con + 1). 


SBUSCRU_ GATE CONOO 
Address: Operational Base + offset (0x0800 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x8Q00 1'bO: Write access disable 
1'b1: Write access enable 


145 [RO _|OxO reserved 
clk_stimerii_en 
RW {0x0 clk_stimer11 clock gating control. 


When high, disable clock 


14 
clk_stimer10_en 

13 RW |0x0 clk_stimer10 clock gating control. 
When high, disable clock 
clk_stimer9_en 

12 RW |0x0 clk_stimer9 clock gating control. 
When high, disable clock 
clk_stimer8_en 

11 RW |0x0 clk_stimer8 clock gating control. 
When high, disable clock 
clk_stimer7_en 

10 RW /|0x0 clk_stimer7 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po CCiescription 
clk_stimer6_en 
RW /|0x0 clk_stimer6 clock gating control. 
When high, disable clock 
clk_sbus_timer_en 
RW {0x0 clk_sbus_timer_root clock gating control. 
When high, disable clock 
pclk_stimeri_en 
7 RW |0x0 pclk_stimer1 clock gating control. 
When high, disable clock 
clk_matrix_sbus_100m_src_en 
RW |0x0 clk_matrix_sbus_100m_src clock gating control. 
When high, disable clock 
5 RW {0x0 clk_jdbck_dap clock gating control. 
When high, disable clock 


pclk_jdbck_dap_en 

4 RW |0x0 pclk_jdbck_dap clock gating control. 
When high, disable clock 
pclk_sbus_sgrf_en 

3 RW |0x0 pclk_sbus_sgrf clock gating control. 
When high, disable clock 
pclk_sbus_cru_en 

2 RW /0x0 pclk_sbus_cru clock gating control. 
When high, disable clock 
pclk_sbus_biu_en 

1 RW |0x0 pclk_sbus_biu clock gating control. 
When high, disable clock 
pclk_sbus_root_en 

RW |0x0 pclk_sbus_root clock gating control. 

When high, disable clock 


SBUSCRU_ SOFTRST CONOO 
Address: Operational Base + offset (OxOA00 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SETS WO, /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


reserved 


resetn_stimeril 

RW LOM high, reset relative logic 
resetn_stimer1i0 

0x0 


When high, reset relative logic 
resetn_stimer9 


[RO_| 
When high, reset relative logic 


resetn_stimer8 ; 
When high, reset relative logic 

resetn_stimer7 . . 
When high, reset relative logic 


resetn_stimer6 
When high, reset relative logic 


8 |RO_|OxO_sreserved 


0x0 presetn_stimer1 


7 


When high, reset relative logic 


6 |RO_|ox0_____—reserved 
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| Bit |Attr| Reset Value | | 
eee ee 


presetn_sbus_cru 

When high, reset relative logic 
presetn_sbus_biu 

: When high, reset relative logic 


jo |RO_|oxo____—reserved 


2.14 SECURECRU Register Description 
2.14.1 Registers Summary 


Reset eons 
name [once size] GSR [Basen 
SECURECRU CLKSEL CO 0x0300 W 0x0000144B Internal clock select and division 
NOO register O 
SECURECRU CLKSEL CO Internal clock select and division 
SECURECRU CLKSEL CO 0x0308 W 0x00000000 Internal clock select and division 
NO2 register 2 
SECURECRU CLKSEL CO Internal clock select and division 
1 


SECURECRU GATE CONO |p, 359 ww. oxo0000000 Internal clock gate and division 
ie) register O 

SECURECRU GATE CONO |, W020, w_ |oxo0000000 oe clock gate and division 
SECURECRU GATE CONO |p. gn. Ww. |oxoo000000 Internal clock gate and division 
2 register 2 

SECURECRU_GATE CONO |) 034 w_ |oxo0000000 Internal clock gate and division 
2 register 3 

Te 0x0A00 w_ |oxo0000000 Internal clock reset register 0 
ar 0x0A04 w_ |oxo0000000 Internal clock reset register 1 

! 


Noo ae SOFTIRST_C |p. qao8 0x00000000 |Internal clock reset register 2 
ON 
ON1 

N 


3 
L 
L 


CC) i Ox0A0C 0x00000000 |Internal clock reset register 3 
SEQMRECRU AUTOCS AC Auto clock switch control register 
K SECURE NS ROOT C |0x0D00 0x00200004 |, g 
0 
SECURECRU-AUTOES AC Auto clock switch control regist 
K SECURE NS ROOT C |0x0D04 0x00000000 as atte 
0 


SECURECRU_AUTOCS HC Auto clock switch control register 
LK SECURE NS ROOT C |0x0D08 0x00200004 0 g 
O 
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Description 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.14.2 Detail Registers Description 


SECURECRU_ CLKSEL_CONOO 
Address: Operational Base + offset (0x0300 


|Attr| Reset Value Description 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
el et WO: |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15 [RO |oxo_——sireserved 


Rw loxt clk_matrix_sec_175m_src_div 
Divide clk_matrix_sec_175m_src by (div_con + 1). 

: clk_matrix_sec_116m_src_div 
Divide clk_matrix_sec_116m_src by (div_con + 1). 

; clk_matrix_sec_58m_src_div 
Divide clk_matrix_sec_58m_src by (div_con + 1). 


SECURECRU CLKSEL CONO1 
Address: Operational Base + offset (0x0304 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci escription 


clk_crypto_rng_sel 
clk_crypto_rng clock mux. 

: 2'bO00: clk_matrix_sec_175m_src 

POE ER 0x0 2'b0O1: clk_matrix_sec_116m_src 
2'b10: clk_matrix_sec_58m_src 
2'b1i1: xin_oscO_func 
clk_crypto_pka_sel 
clk_crypto_pka clock mux. 

: 2'bO0: clk_matrix_sec_350m 

ee 2'b01: clk_matrix_sec_233m 
2'b10: clk_matrix_sec_116m 
2'b1i1: xin_oscO_func 

oe 


clk_crypto_core_sel 
clk_crypto_core clock mux. 
2'bOO: clk_matrix_sec_350m 
2'b01: clk_matrix_sec_233m 
2'b10: clk_matrix_sec_116m 
2'b11: xin_oscO_func 
pclk_secure_s_root_sel 
pclk_secure_s_ root clock mux. 
2'bOO: clk_matrix_sec_116m_src 
2'bO1: clk_matrix_sec_58m_src 
2'b10: xin_oscO_func 
hclk_secure_s_root_sel 
hclk_secure_s_root clock mux. 
2'bOO: clk_matrix_sec_175m_src 
2'b0O1: clk_matrix_sec_116m_src 
2'b10: clk_matrix_sec_58m_src 
2'b11: xin_oscO_func 


aclk_secure_s_ root sel 
aclk_secure_s_ root clock mux. 
0x0 


2'bOO: clk_matrix_sec_350m_src 
2'b0O1: clk_matrix_sec_233m_src 
2'b10: clk_matrix_sec_116m_src 
2'b1ii1: xin_oscO_func 
hclk_secure_ns_root_sel 
hclk_secure_ns_root clock mux. 
2'bOO: clk_matrix_150m_src 
2'b0O1: clk_matrix_100m_src 
2'b10: clk_matrix_50m_src 
2'b1i1: xin_oscO_func 
aclk_secure_ns_root_sel 
aclk_secure_ns_root clock mux. 

: clk_matrix_350m_src 

: clk_matrix_200m_src 

: clk_matrix_100m_src 

: xin_oscO_ func 


SECURECRU_CLKSEL_CONO2 


Address: Operational Base + offset (0x0308) 

| Bit [Attr|ResetValue| ss ——“‘;‘“C;C™SC~CiS scription — Cd 
write_enable 

Write enable for lower 16 bits, each bit is individual. 

1'bO: Write access disable 

1'bi: Write access enable 


re 


31:16}WO |0x0000 
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| Bit |Attr|ResetValue| —“‘S;! CCD eScription =—— ee CCCid 

}15:11[RO_|Ox0O_——sireserved ——s—“‘“‘“‘(C*Cs*‘“s*‘“‘“‘(SC*d 
clk_stimer_root_sel 
clk_stimer_root clock mux. 
1'bO: xin_oscO_func 
1'b1: clk_matrix_sec_116m_src 
clk_keyladder_rng_sel 
clk_keyladder_rng clock mux. 
2'bOO: clk_matrix_sec_175m_src 
2'bO1: clk_matrix_sec_116m_src 
2'b10: clk_matrix_sec_58m_src 
2'b11: xin_oscO_func 
clk_keyladder_core_sel 
clk_keyladder_core clock mux. 
2'bOO: clk_matrix_sec_350m_src 
2'bO1: clk_matrix_sec_233m_src 
2'b10: clk_matrix_sec_116m_src 
2'b11: xin_oscO_func 
clk_scrypto_rng_sel 
clk_scrypto_rng clock mux. 
2'bOO: clk_matrix_sec_175m_src 
2'b0O1: clk_matrix_sec_116m_src 
2'b10: clk_matrix_sec_58m_src 
2'b11: xin_oscO_func 
clk_scrypto_pka_sel 
clk_scrypto_pka clock mux. 
2'bOO: clk_matrix_sec_350m 
2'bO1: clk_matrix_sec_233m 
2'b10: clk_matrix_sec_116m 
2'b11: xin_oscO_func 
clk_scrypto_core_sel 
clk_scrypto_core clock mux. 
2'bOO: clk_matrix_sec_350m_src 
2'bO1: clk_matrix_sec_233m_src 
2'b10: clk_matrix_sec_116m_src 
2'b11: xin_oscO_func 


SECURECRU_ CLKSEL_ CONOS3 
Address: Operational Base + offset (0x030C) 


| Bit |Attr|ResetValue| Ci escription 
31:16|WO 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


U5:14|RO_|Ox0_ [reserved 


cclk_src_sdmmc_sel 


cclk_src_sdmmc clock mux. 
13:12}|RW |Ox0 2'bOO0: clk_gpll_mux 

2'b0O1: clk_spll_mux 

2'b10: xin_oscO_func 


cclk_src_sdmmc_div 
11:6 |RW /0x03 DT50 division register. 
Divide cclk_src_sdmmc by (div_con + 1). 
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| Bit |Attr|ResetValue| Ci@eescription 


dclk_sdmmc_buffer_sel 

dclk_sdmmc_buffer clock mux. 
? RW | OX0 1'bO: clk_gpll_mux 

1'b1: clk_spll_mux 


; dclk_sdmmc_buffer_div 
Divide dclk_sdmmc_buffer by (div_con + 1). 


SECURECRU GATE CONOO 
Address: Operational Base + offset (0x0800 


| Bit |Attr[ResetValue| —C(@eescription = 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
otto we: /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
clk_crypto_core_en 
15 RW {0x0 clk_crypto_core clock gating control. 
When high, disable clock 
pclk_secure_s_ biu_en 
14 RW |0x0 pclk_secure_s_biu clock gating control. 
When high, disable clock 
hclk_secure_s_biu_en 
13 RW {0x0 hclk_secure_s_biu clock gating control. 
When high, disable clock 
aclk_secure_s_biu_en 
12 RW |0x0 aclk_secure_s_biu clock gating control. 
When high, disable clock 
hclk_secure_ns_biu_en 
11 RW /|0x0 hclk_secure_ns_biu clock gating control. 
When high, disable clock 


aclk_secure_ns_biu_en 
RW /|0x0 aclk_secure_ns_biu clock gating control. 
When high, disable clock 


pclk_secure_s_ root_en 

RW |0x0 pclk_secure_s_root clock gating control. 
When high, disable clock 
hclk_secure_s_root_en 

RW |0x0 hclk_secure_s_root clock gating control. 
When high, disable clock 
aclk_secure_s_root_en 

7 RW /|0x0 aclk_secure_s_root clock gating control. 

When high, disable clock 
hclk_secure_ns_root_en 

RW |0x0 hclk_secure_ns_root clock gating control. 
When high, disable clock 


aclk_secure_ns_root_en 
RW |0x0 aclk_secure_ns_root clock gating control. 
When high, disable clock 


clk_matrix_sec_333m_src_en 
RW |0x0 clk_matrix_sec_350m_src clock gating control. 
When high, disable clock 
clk_matrix_sec_200m_src_en 
3 RW {0x0 clk_matrix_sec_233m_src clock gating control. 
When high, disable clock 
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| Bit |Attr[ResetValue| —— ———Ci‘“;C™C*C‘Ci scription 
clk_matrix_sec_175m_src_en 

2 RW /|0x0 clk_matrix_sec_175m_src clock gating control. 
When high, disable clock 
clk_matrix_sec_100m_src_en 

1 RW /|0x0O clk_matrix_sec_116m_src clock gating control. 
When high, disable clock 

ofr foxo feat sec_50m_src_en 

RW |0x0 clk_matrix_sec_58m_src clock gating control. 

When high, disable clock 


SECURECRU_ GATE CONO1 
Address: Operational Base + offset (0x0804) 


| Bit [Attr/ResetValue| Ci escription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 

Bteto WO: Ox0008 1'bO: Write access disable 
1'b1: Write access enable 

15 RW {0x0 pclk_wdt_s clock gating control. 
When high, disable clock 

14 RW |0x0 clk_otpc_s clock gating control. 
When high, disable clock 

13 RW {0x0 pclk_otpc_s clock gating control. 
When high, disable clock 
hclk_keyladder_en 

12 RW |0x0 hclk_keyladder clock gating control. 
When high, disable clock 
aclk_keyladder_en 

11 RW /|0x0 aclk_keyladder clock gating control. 
When high, disable clock 


clk_keyladder_rng_en 
10 RW {0x0 clk_keyladder_rng clock gating control. 
When high, disable clock 
clk_keyladder_core_en 
RW |0x0 clk_keyladder_core clock gating control. 
When high, disable clock 
hclk_scrypto_en 
RW /|0x0 hclk_scrypto clock gating control. 
When high, disable clock 
aclk_scrypto_en 
7 RW |0x0 aclk_scrypto clock gating control. 
When high, disable clock 
clk_scrypto_rng_en 
RW |0x0 clk_scrypto_rng clock gating control. 
When high, disable clock 
clk_scrypto_pka_en 
5 RW {0x0 clk_scrypto_pka clock gating control. 
When high, disable clock 
clk_scrypto_core_en 
4 RW /|0x0 clk_scrypto_core clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


hclk_crypto_en 

3 RW {0x0 hclk_crypto clock gating control. 
When high, disable clock 
aclk_crypto_en 

2 RW {0x0 aclk_crypto clock gating control. 
When high, disable clock 


clk_crypto_rng_en 
1 RW {0x0 clk_crypto_rng clock gating control. 
When high, disable clock 
clk_crypto_pka_en 
RW {0x0 clk_crypto_pka clock gating control. 
When high, disable clock 


SECURECRU GATE CONO2 
Address: Operational Base + offset (0x0808) 


| Bit [Attr/ResetValue| —Céiescription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
BELO WS /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
hcelk_trng_s_en 
15 RW |0x0 hclk_trng_s clock gating control. 
When high, disable clock 
pclk_keylad_en 
14 RW {0x0 pclk_keylad clock gating control. 
When high, disable clock 
pclk_scrypto_en 
13 RW {0x0 pclk_scrypto clock gating control. 
When high, disable clock 
clk_stimer5_en 
12 RW /|0x0 clk_stimer5 clock gating control. 
When high, disable clock 
clk_stimer4_en 
11 RW /|0x0 clk_stimer4 clock gating control. 
When high, disable clock 


clk_stimer3_en 
10 RW {0x0 clk_stimer3 clock gating control. 
When high, disable clock 
clk_stimer2_en 
RW {0x0 clk_stimer2 clock gating control. 
When high, disable clock 
clk_stimeri_en 
RW |0x0 clk_stimer1 clock gating control. 
When high, disable clock 
clk_stimerO_en 
7 RW |0x0 clk_stimerO clock gating control. 
When high, disable clock 
clk_stimer_root_en 
RW |0x0 clk_stimer_root clock gating control. 
When high, disable clock 
hclk_bootrom_ns_en 
5 RW {0x0 hclk_bootrom_ns clock gating control. 
When high, disable clock 


Copyright 2022 © Rockchip Electronics Co., Ltd. 334 


RK3588 TRM-Part1 


| Bit |Attr| Reset Value, 


Po CCiescription 
pclk_stimerO_en 
4 RW /0x0 pclk_stimerO clock gating control. 
When high, disable clock 
pclk_dcf_en 
3 RW {0x0 pclk_dcf clock gating control. 
When high, disable clock 


aclk_dcf_en 

2 RW |0x0 aclk_dcf clock gating control. 
When high, disable clock 
hclk_bootrom_en 

1 RW |0x0 hclk_bootrom clock gating control. 
When high, disable clock 
tclk_wdt_s_en 

RW /0x0 tclk_wdt_s clock gating control. 

When high, disable clock 


SECURECRU_ GATE CONO3 
Address: Operational Base + offset (OxO080C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO [0x00 si reserved = as FC—C(Ci‘CSC‘idzC 
pclk_secure_cru_en 
RW |0x0 pclk_secure_cru clock gating control. 
When high, disable clock 


7, 
clk_trng_s_en 
RW {0x0 clk_trng_s clock gating control. 
When high, disable clock 
pclk_trng_chk_en 
5 RW {0x0 pclk_trng_chk clock gating control. 
When high, disable clock 


cclk_src_sdmmc_en 

4 RW /|0x0 cclk_src_sdmmce clock gating control. 
When high, disable clock 
hclk_sdmmc_buffer_en 

3 RW {0x0 hclk_sdmmc_buffer clock gating control. 
When high, disable clock 
hclk_sdmmc_en 

2 RW /0x0O hclk_sdmmce clock gating control. 
When high, disable clock 
dclk_sdmmc_buffer_en 

1 RW |0x0 dclk_sdmmc_buffer clock gating control. 
When high, disable clock 
hclk_trng_ns_en 

RW {0x0 hclk_trng_ns clock gating control. 

When high, disable clock 


SECURECRU_ SOFTRST CONOO 
Address: Operational Base + offset (OxOA00) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable . Ses 

A ae Ruler each bit is individual. 
1'b1: Write access enable 

iffen igh ace lava ogi 
Mihenhign,resaeelatve loge 


ee 

10 
9:0 [RO [0x00O. ~—s[reserved eae 
SECURECRU SOFTRST CONOL1 


Address: Operational Base + offset (Ox0A04) 


| Bit |Attr| Reset Value, 


Po escription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
Pate VO OR000 1'bO: Write access disable 
1'b1: Write access enable 
presetn_wdt_s 
When high, reset relative logic 
resetn_otpc_s 
When high, reset relative logic 
presetn_otpc_s 
When high, reset relative logic 
hresetn_keyladder 
When high, reset relative logic 
0x0 aresetn_keyladder 
When high, reset relative logic 
0x0 resetn_keyladder_rng 
When high, reset relative logic 
0x0 resetn_keyladder_core 
When high, reset relative logic 


hresetn_scrypto 


Oe high, reset relative logic 


aresetn_scrypto 

When high, reset relative logic 
resetn_scrypto_rng 

When high, reset relative logic 
resetn_scrypto_pka 

When high, reset relative logic 


0x0 resetn_scrypto_core 

When high, reset relative logic 
iad 
one 


0x0 


When high, reset relative logic 
When high, reset relative logic 


ee 
ey 
ber 
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| Bit |Attr|ResetValue| Ci@eescription 


resetn_crypto_rng 
When high, reset relative logic 


1 
resetn_crypto_pka 
jo aw joxo When high, reset relative logic 


SECURECRU_ SOFTRST CONO2 
Address: Operational Base + offset (Ox0A08) 


| Bit |Attr|/ResetValue| Ci eescription = 


write_enable . Oo 
he rele alert each bit is individual. 
1'b1: Write access enable 
ht igh eset relate 
fo |rw oxo inert zee relive Vt 
[rw foro ivhem ahr reset relative logic 
7 [Rw foro hen high, resetretve age hres relative logic 


— == reserved —CSOSCSC‘“CSC*d 

ff foo meg 
When Mok reset relative logic 

eGR Aiton igh eset relative logic 


SECURECRU SOFTRST CONO3 
Address: Operational Base + offset (OxOA0C) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
St TO WO, (Ox0000 1'bO: Write access disable 

1'b1: Write access enable 


7 aw oxo eset ee 


presetn_secure_cru 
7 |aw | a poe high, reset relative logic 
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| Bit [Attr/Reset Value|  —-—————C—S—C Description — sd 
a Sessa 


oe eee 
Te eee ae 
ae ee ec eee 


SECURECRU AUTOCS ACLK SECURE NS ROOT CONO 
Address: Operational Base + offset (OxODO0O 


| Bit_|Attr| Reset Value 


aclk_secure_ns_root_wait_th 
31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
aclk_secure_ns_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


SECURECRU_ AUTOCS ACLK SECURE NS ROOT CON1 
Address: Operational Base + offset (Ox0D04) 


| Bit |Attr| Reset Value, 


PC escription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aclk_secure_ns_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
aa tid 2'bOO: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


aclk_secure_ns_root_switch_en 


switch_en 

1'b1: Enable aclk_secure_ns_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 


aclk_secure_ns_root_autocs_en 

autocs_en 

1'b1: Enable aclk_secure_ns_root switch to lower frequency. 
1'bO: Disable. 

aclk_secure_ns_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable aclk_secure_ns_root switch to lower frequency. 
12'hO00: Disable. 

Others: Reserved. 


SECURECRU_ AUTOCS HCLK SECURE NS ROOT CONO 
Address: Operational Base + offset (OxOD08) 
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| Bit |Attr| Reset Value, 


Po escription 
hclk_secure_ns_root_wait_th 

31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_secure_ns_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


SECURECRU AUTOCS HCLK SECURE NS ROOT CON1 
Address: Operational Base + offset (OxODOC 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hclk_secure_ns_root_clksel_cfg 
clksel_cfg 
. Auto switch clock selection. 
ee 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_secure_ns_root_switch_en 

switch_en 

1'b1: Enable hclk_secure_ns_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
hclk_secure_ns_root_autocs_en 

autocs_en 

1'b1i: Enable hclk_secure_ns_root switch to lower frequency. 
1'bO: Disable. 

hclk_secure_ns_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_secure_ns_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


SECURECRU AUTOCS ACLK SECURE S ROOT CONO 
Address: Operational Base + offset (0Ox0D10) 


| Bit |Attr[ResetValue|  ———“‘éiScription 
aclk_secure_s_root_wait_th 

31:16/RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 
aclk_secure_s_root_idle_th 
Idle time threshold, measured by original clk. 


SECURECRU_ AUTOCS ACLK SECURE S ROOT CON1i1 
Address: Operational Base + offset (Ox0D14 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


aclk_secure_s_root_clksel_cfg 
clksel_cfg 
Auto switch clock selection. 
es 2'bO00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 
aclk_secure_s_root_switch_en 
switch_en 
13 RW |0x0 1'b1: Enable aclk_secure_s_root switched to lower frequency 
when module is inactive. 
1'bO: Disable auto switch function. 


aclk_secure_s_root_autocs_en 
autocs_en 
ie RW: (0x0 1'b1: Enable aclk_secure_s_root switch to lower frequency. 
1'bO: Disable. 
aclk_secure_s_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |/0x000 12'hfff: Enable aclk_secure_s_ root switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


SECURECRU_ AUTOCS HCLK SECURE S ROOT CONO 
Address: Operational Base + offset (0x0D18) 
| Bit_[Attr| Reset Value | 
hclk_secure_s_root_wait_th 
31:16}RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_secure_s_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


SECURECRU AUTOCS HCLK SECURE S ROOT CON1 
Address: Operational Base + offset (OxOD1C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
SEES NC | OXO000 1'bO: Write access disable 
1'b1: Write access enable 
hclk_secure_s_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
eae lhe. 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_secure_s_root_switch_en 
switch_en 

13 RW |0x0 1'b1: Enable hclk_secure_s_root switched to lower frequency 
when module is inactive. 
1'bO: Disable auto switch function. 
hclk_secure_s_root_autocs_en 
autocs_en 

12 ae 1'b1: Enable hclk_secure_s_root switch to lower frequency. 
1'bO: Disable. 
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| Bit |Attr|ResetValue| Ci@eescription 


hclk_secure_s_root_autocs_ctrl 
autocs_ctrl 
11:0 |RW |0x000 12'hfff: Enable hclk_secure_s_root switch to lower frequency. 
12'hO00: Disable. 
Others: Reserved. 


SECURECRU_ AUTOCS PCLK SECURE S ROOT CONO 
Address: Operational Base + offset (Ox0D20) 


| Bit |Attr| Reset Value 
pclk_secure_s_root_wait_th 


31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


pclk_secure_s_root_idle_th 
15:0 |RW |0x0004 idle_th 
Idle time threshold, measured by original clk. 


SECURECRU AUTOCS PCLK SECURE S ROOT CONi 
Address: Operational Base + offset (0x0D24) 


| Bit |Attr| Reset Value 


write_enable 
‘ Write enable for lower 16 bits, each bit is individual. 
31-16) WO: /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
pclk_secure_s_root_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
ered ae 2'b00: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


pclk_secure_s_ root_switch_en 

switch_en 

1'b1: Enable pclk_secure_s_root switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
pclk_secure_s_root_autocs_en 

autocs_en 

1'b1: Enable pclk_secure_s_root switch to lower frequency. 
1'bO: Disable. 

pclk_secure_s_root_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable pclk_secure_s_root switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


2.15 PMU1CRU Register Description 
2.15.1 Registers Summary 


name [tat 
PMU1ICRU CLKSEL CONO Internal clock select and division 


ene CLKSEL_CONO 0x0304 
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Reset soe 
Tore ee] ESE [oe 
PMU1CRU CLKSEL CONO |p. 0356 w_ |oxooo00420 ee Glock select and division 
PMU1CRU CLKSEL CONO 0x030C w_ Joxooo00080 Internal clock select and division 
register 3 
w_ |oxo014030 Internal clock select and division 
register 4 
Internal clock select and division 
w  Joxo335s460 Internal clock select and division 
register 6 
Internal clock select and division 
w  Joxo33ss460 Internal clock select and division 
register 8 
Internal clock select and division 
w_ |oxo0000008 register 9 
W 0x00000000 Internal clock select and division 
register 12 
Internal clock select and division 
w_ Joxoo000000 Internal clock select and division 
2 register 15 
PMU1ICRU CLKSEL CONi 0x0344 W 0x00000000 Internal clock select and division 
7 register 17 
PMU1CRU GATE CONOO |0x0800 w__Joxo0000000 atin Sa Gate eniaecivision 
PMU1CRU GATE CONO1 |0x0804 w_ |oxo0000000 Internal clock gate and division 
register 1 
cm 


PMU1CRU CLKSEL CONO 0x0310 


PMU1CRU_ CLKSEL_CONO 


0x0314 


PMU1CRU CLKSEL CONO 0x0318 


PMU1CRU_ CLKSEL_CONO 0x031C 
PMU1CRU CLKSEL CONO 0x0320 


PMU1CRU CLKSEL CONO 0x0324 


PMU1CRU_CLKSEL_CON1 


0x0330 


PMU1CRU CLKSEL CON1 0x0338 


PMU1CRU_ CLKSEL_CON1 


0x033C 


Internal clock gate and division 
PMU1CRU GATE CONO2 {|0x0808 x00000000 register 2 
PMU1CRU_GATE_CONO3 |0x080C PxodoaoOOH,| tera! Clock. gate ana division 

register 3 

Internal clock gate and division 
PMU1CRU GATE CONO4 {|0x0810 0x00000000 register 4 


PMU1CRU GATE CONOS |{ox0814 0x00000000 ae on gate and division 


PMULCRU_SOFTRE BACON 0x00002000 |Internal clock reset register 0 


(000000000 interna clock reset register 1 
(000000000 |internal clock reset register 2 
0 

Ox 


0x0A00 


oO 
oO 


PMU1CRU SOFTRST CON 0x0A04 


PMU1CRU_SOFTRST CON 
PMUICRU_SOFTRST CON 
PMUICRU_SOFTRST CON 
PMU1CRU_SOFTRST CON 


PMU1CRU AUTOCS HCLK 


PMU _ CMO ROOT I CON |0x0DO00 
0 


[e) 
rary 


oO 
N 


(2) 
1e) 


00000000 |Internal clock reset register 4 
0x00000000 |Internal clock reset register 5 


0x00200004 oe clock switch control register 


oO 
i 


(je) 
[ea] 


x00000000 |Internal clock reset register 3 
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Reset 
=e 


PMU1CRU_AUTOCS HCLK 
Pu CMO ROOT 1 CON CMO ROOT I CON |ox0D04 jfoxoooooe fe clock: switch control register 


OTS Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.15.2 Detail Registers Description 


PMU1CRU CLKSEL CONOO 
Address: Operational Base + offset (0x0300 


| Bit |Attr| Reset Value Description 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 

BETO /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
clk_matrix_pmu1_300m_src_sel 
clk_matrix_pmu1_300m_src clock mux. 

fo RMD XO 1'bO: clk_matrix_300m_src 
1'b1: xin_oscO_func 


’ clk_matrix_pmu1_300m_src_div 
Divide clk_matrix_pmu1_300m_src by (div_con + 1). 

Rw lox clk_matrix_pmu1_200m_src_div 
Divide clk_matrix_pmu1_200m_src by (div_con + 1). 


Rw |ox3 clk_matrix_pmu1_100m_src_div 
Divide clk_matrix_pmu1_100m_src by (div_con + 1). 


; clk_matrix_pmu1_50m_src_div 
Divide clk_matrix_pmui_50m_src by (div_con + 1). 


PMU1i1CRU CLKSEL CONO1 
Address: Operational Base + offset (0x0304 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“‘—‘“‘“‘“‘S;NC*d 


115:12/RO_|0x0_ [reserved 


hclk_pmu_cm0_root_i_sel 
hclk_pmu_cm0O_root_i clock mux. 
: 2'b00: clk_matrix_pmu1_400m_src 
PLO RW. Oe 2'bO1: clk_matrix_pmu1_200m_src 
2'b10: clk_matrix_pmu1_100m_src 
2'b11: xin_oscO_func 


pclk_pmu1_root_i_sel 
pclk_pmu1_root_i clock mux. 

RW |0x2 2'bOO: clk_matrix_pmu1_100m_src 
2'b01: clk_matrix_pmu1_50m_src 
2'b10: xin_oscO_func 
hclk_pmu1_root_i_sel 
hclk_pmu1_root_i clock mux. 

. 2'bO0: clk_matrix_pmu1_200m_src 

Teo NM Ox 2'bO1: clk_matrix_pmu1_100m_src 
2'b10: clk_matrix_pmu1_50m_src 
2'b11: xin_oscO_func 
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| Bit |Attr|ResetValue| Ci@Deescription 


clk_matrix_pmu1_400m_src_sel 

clk_matrix_pmu1_400m_src clock mux. 
? ROY OKE 1'bO: clk_matrix_400m_src 

1'b1: xin_oscO_func 


; clk_matrix_pmu1_400m_src_div 
Divide clk_matrix_pmui_400m_src by (div_con + 1). 


PMU1CRU CLKSEL CONO2 
Address: Operational Base + offset (0x0308 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


1[RO_|0x0O reserved 
— 


clk_pmulpwm_sel 
: : 


clk_pmulpwm clock mux. 

2'b00: clk_matrix_pmu1_100m_src 
2'b01: clk_matrix_pmu1_50m_src 
2'b10: xin_oscO_func 


clk_pmultimer_root_sel 

clk_pmultimer_root clock mux. 
0x0 2'bOO: xin_oscO_func 

2'b01: clk_deepslow 

2'b10: clk_matrix_pmu1_100m_src 


tclk_pmu1wdt_sel 
tclk_pmuiwdt clock mux. 
1'bO: xin_oscO_func 

1'b1: clk_deepslow 
clk_pmu_cm0O_rtc_sel 
clk_pmu_cm0O_rtc clock mux. 
1'bO: xin_oscO_func 

1'b1: clk_deepslow 


0x00 clk_pmu_cm0_rtc_div 
Divide clk_pmu_cm0_rtc by (div_con + 1). 


PMU1CRU CLKSEL CONO3 
Address: Operational Base + offset (0x030C) 
[Attr/ Reset Value 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


re, Ss aa reserved 


31:16)WO |0x0000 


joxor OK uartO_src_div 
es, 7 Rw | oot Divide clk_uartO_src by (div_con + 1). 


clk_i2cO_sel 

clk_i2cO clock mux. 

1'bO: clk_matrix_pmu1i_200m_src 
1'b1: clk_matrix_pmui_100m_src 


5:0 |RO |Ox0O reserved 


RW |0x0 


PMUiCRU_ CLKSEL CONO4 
Address: Operational Base + offset (0x0310) 
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| Bit |Attr|ResetValue| Ci@eescription 


clk_uart0O_frac_div 
. clk_uartO_frac fraction division register. 
et201 | RW = OxDOts02de High 16-bit for numerator 
Low 16-bit for denominator 


PMUiCRU_ CLKSEL CONO5 
Address: Operational Base + offset (0x0314) 


| Bit |Attr| Reset Value, 


Pt eseription sd 
write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


2 pw foot RE Be 


clk_i2si_8ch_tx_src_div 
6:2 Jw | oot Divide clk_i2s1_8ch_tx_src by (div_con + 1). 


sclk_uartO_ sel 
sclk_uart0O clock mux. 
RW |0x2 2'bOO: clk_uartO_src 
2'bO1: clk_uartO_ frac 
2'b10: xin_oscO_func 


PMUiCRU_ CLKSEL CONO6 
Address: Operational Base + offset (0x0318) 


| Bit |Attr| Reset Value, 


Po eseription 
clk_i2si_8ch_tx_frac_div 
. clk_i2s1_8ch_tx_frac fraction division register. 
31:0) [RW | 10x03355460 High 16-bit for numerator 
Low 16-bit for denominator 


PMU1CRU CLKSEL CONO7 
Address: Operational Base + offset (0x031C 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 

1'bi: Write access enable 


62 w fost 0 RR 


clk_i2s1_8ch_rx_src_div 
6:2 | : Rw | loxgNieme (S2 clk_i2s1_8ch_rx_src by (div_con + 1). 


mclk_i2si_8ch_tx_sel 
mclk_i2si_8ch_tx clock mux. 
2'bOO: clk_i2si_8ch_tx_src 
2'bO1: clk_i2si_8ch_tx_frac 
2'b10: i2s1_mclkin 

2'b11: xin_oscO_half 


PMU1CRU CLKSEL CONOS8 
Address: Operational Base + offset (0x0320 


| Bit _|Attr| Reset Value 


clk_i2s1_8ch_rx_frac_div 
: clk_i2s1_8ch_rx_frac fraction division register. 
sol lineal heist High 16-bit for numerator 
Low 16-bit for denominator 


PMUiCRU_ CLKSEL_ CONO9 
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Address: Operational Base + offset (0x0324 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Sto WO. |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—si‘“—sCs‘—‘“‘“‘SNC*d 


15:11]RO_|0x00___—[reserved 


clk_usbdp_combo_phy0O_ref_xtal_sel 

clk_usbdp_combo_phy0O_ref_xtal clock mux. 
1 eae 1'bO: xin_oscO_func 

1'b1: clk_ppll 


: clk_usbdp_combo_phy0_ref_xtal_div 
Divide clk_usbdp_combo_phy0O_ref_xtal by (div_con + 1). 


mclk_pdm0O_sel 
mclk_pdm0O clock mux. 

: dei ceo 1'bO: clk_matrix_pmu1i_300m_src 
1'b1: clk_matrix_pmul1_200m_src 
i2s1_8ch_mclkout_sel 
i2si_8ch_mclkout clock mux. 

3:2. |RW {0x2 2'bO0: mclk_i2s1_8ch_tx 
2'b01: mclk_i2s1_8ch_rx 
2'b10: xin_oscO_half 
mclk_i2si_8ch_rx_sel 
mclk_i2si_8ch_rx clock mux. 
2'bOO: clk_i2si1_8ch_rx_src 

a a 2'bO1: clk_i2s1_8ch_rx_frac 
2'b10: i2s1_mclkin 
2'b1i1: xin_oscO_ half 


PMUiCRU CLKSEL CON12 
Address: Operational Base + offset (0x0330) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—s‘“Cs—‘“‘“‘“‘SC*d 


15:12/RO_|0x0_ [reserved 


clk_hdptx0_ref_xtal_sel 

clk_hdptx0_ref_xtal clock mux. 
RYE OXe 1'bO: xin_oscO_func 

1'b1: clk_ppll 


Se 
10:6 | 6 Rw | x00 Divide clk_hdptx0_ref_xtal by (div_con + 1). 


5:0 |RO |oxoo_ reserved 


PMUiCRU CLKSEL CON14 
Address: Operational Base + offset (0x0338) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16/WO. |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—si‘“SsSs—s—sSSSSY 


15 |RO_ |0x0 [reserved 
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| Bit |Attr|ResetValue| Ci eescription 


clk_otgphy_u3_0_sel 

clk_otgphy_u3_0 clock mux. 
= RP ORG 1'bO: xin_oscO_func 

1'b1: clk_ppll 


: clk_otgphy_u3_0_div 


clk_ref_mipi_dcphy0O_sel 
clk_ref_mipi_dcphyO clock mux. 

8:7 |RW |0x0 2'b00: xin_oscO_func 
2'bO1: clk_ppll 
2'b10: clk_spll_mux 
clk_ref_mipi_dcphy0O_div 

6:0 |rw foxoo Divide clk_ref_mipi_dcphyO by (div_con + 1). 


PMUi1CRU CLKSEL CON15 
Address: Operational Base + offset (0x033C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —“CsSS——C—C“(‘CSNC*zdC 


15:7. |RO |0x000 reserved 


clk_cr_para_sel 
clk_cr_para clock mux. 
6:5 |RW |Ox0 2'bO0: xin_oscO_func 
2'bO1: clk_ppll 
2'b10: clk_spll_mux 
; clk_cr_para_div 


PMUiCRU CLKSEL CON17 
Address: Operational Base + offset (0x0344) 


| Bit |Attr| Reset Value 


write_enable 
I Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 
reserved —Csi‘“—sSs*s—“‘—s—‘“‘“‘itsC*@r 


15:1 |RO |0x0000 reserved 


dbclk_gpioO_sel 

dbclk_gpioO clock mux. 
RWaiOQ 1'bO: xin_oscO_func 

1'b1: clk_deepslow 


PMU1CRU GATE CONOO 
Address: Operational Base + offset (0x0800 


| Bit |Attr|Reset Value| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


clk_pmu_cm0O_rtc_en 
15 RW {0x0 clk_pmu_cm0O_rtc clock gating control. 
When high, disable clock 
reserved 


114 |RO_|oxo [reserved 
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| Bit |Attr| Reset Value, 


Po CCéiescription 
fclk_pmu_cm0O_core_en 
RW /|0x0 fclk_pmu_cm0O_core clock gating control. 

When high, disable clock 
hclk_pmu_cm0O_biu_en 

12 RW |0x0O hclk_pmu_cm0O_biu clock gating control. 
When high, disable clock 
pclk_pmu1_biu_en 

11 RW {0x0 pclk_pmu1_biu clock gating control. 
When high, disable clock 


hclk_pmu1_biu_en 
RW |0x0 hclk_pmu1_biu clock gating control. 
When high, disable clock 


hclk_pmu_cm0O_root_en 
RW /|0x0 hclk_pmu_cm0O_root clock gating control. 
When high, disable clock 
hclk_pmu_cm0O_root_i_en 
RW {0x0 hclk_pmu_cm0O_root_i clock gating control. 
When high, disable clock 
pclk_pmu1_root_i_en 
7 RW {0x0 pclk_pmu1_root_i clock gating control. 
When high, disable clock 
hclk_pmu1_root_en 
RW {0x0 hclk_pmu1_root clock gating control. 
When high, disable clock 
hclk_pmu1_root_i_en 
5 RW {0x0 hclk_pmu1_root_i clock gating control. 
When high, disable clock 
clk_matrix_pmu1_400m_src_en 
RW |0x0 clk_matrix_pmu1_400m_src clock gating control. 
When high, disable clock 


clk_matrix_pmu1_300m_src_en 
RW {0x0 clk_matrix_pmu1_300m_src clock gating control. 
When high, disable clock 


clk_matrix_pmu1_200m_src_en 
2 RW |0x0O clk_matrix_pmu1_200m_src clock gating control. 
When high, disable clock 
clk_matrix_pmu1i_100m_src_en 
1 RW |0x0 clk_matrix_pmu1_100m_src clock gating control. 
When high, disable clock 
clk_matrix_pmu1_50m_src_en 
RW. |0x0 clk_matrix_pmu1_50m_src clock gating control. 
When high, disable clock 


PMUi1CRU_ GATE CONO1 
Address: Operational Base + offset (0x0804) 


| Bit |Attr| Reset Value, 


Pi escription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115 |RO [Oxo sireserved 
clk_pmulpwm_capture_en 

14 RW {0x0 clk_pmulpwm_capture clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po escription 
clk_pmulpwm_en 
13 RW {0x0 clk_pmulpwm clock gating control. 
When high, disable clock 
pclk_pmulpwm_en 
12 RW {0x0 pclk_pmuipwm clock gating control. 
When high, disable clock 
clk_pmuitimeri_en 
11 RW {0x0 clk_pmuiltimer1 clock gating control. 
When high, disable clock 
clk_pmultimer0O_en 
10 RW {0x0 clk_pmultimer0O clock gating control. 
When high, disable clock 
clk_pmultimer_root_en 
RW {0x0 clk_pmultimer_root clock gating control. 
When high, disable clock 
pclk_pmultimer_en 
RW {0x0 pclk_pmuitimer clock gating control. 
When high, disable clock 
tclk_pmu1lwdt_en 
7 RW {0x0 tclk_pmu1wdt clock gating control. 
When high, disable clock 
pclk_pmuiwdt_en 
RW {0x0 pclk_pmuiwdt clock gating control. 
When high, disable clock 
pclk_pmu1_ioc_en 
5 RW {0x0 pclk_pmu1_ioc clock gating control. 
When high, disable clock 
pclk_pmui_grf_en 
4 RW {0x0 pclk_pmu1_grf clock gating control. 
When high, disable clock 
clk_pmu1_en 
3 RW {0x0 clk_pmu1 clock gating control. 
When high, disable clock 
pclk_pmui_cru_en 
2 RW {0x0 pclk_pmui_cru clock gating control. 
When high, disable clock 
clk_ddr_fail_safe_en 
1 RW |0x0 clk_ddr_fail_safe clock gating control. 
When high, disable clock 
pclk_pmui_en 
RW. {0x0 pclk_pmu1 clock gating control. 
When high, disable clock 


PMUi1CRU_ GATE CONO2 
Address: Operational Base + offset (0x0808) 


| Bit |Attr| Reset Value, 


Pi escription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


mclk_pdmO_en 
15 RW {0x0 mclk_pdm0O clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


hclk_pdm0O_en 
14 RW /|0x0 hclk_pdm0O clock gating control. 
When high, disable clock 
mclk_i2s1_8ch_rx_en 
13 RW {0x0 mclk_i2s1_8ch_rx clock gating control. 
When high, disable clock 
clk_i2si_8ch_frac_rx_en 
12 RW |0x0 clk_i2si_8ch_rx_frac clock gating control. 
When high, disable clock 
clk_i2si_8ch_rx_en 
11 RW |0x0 clk_i2si_8ch_rx_src clock gating control. 
When high, disable clock 
mclk_i2s1_8ch_tx_en 
10 RW /|0x0 mclk_i2s1_8ch_tx clock gating control. 
When high, disable clock 
clk_i2si_8ch_frac_tx_en 
RW {0x0 clk_i2s1_8ch_tx_frac clock gating control. 
When high, disable clock 
clk_i2si_8ch_tx_en 
RW |0x0 clk_i2si_8ch_tx_src clock gating control. 
When high, disable clock 
hclk_i2si_8ch_en 
7 RW |0x0 hclk_i2s1_8ch clock gating control. 
When high, disable clock 
pclk_uartO_en 
RW |0x0 pclk_uartO clock gating control. 
When high, disable clock 
sclk_uartO_en 
5 RW {0x0 sclk_uartO clock gating control. 
When high, disable clock 
clk_uartO_frac_en 
4 RW |0x0 clk_uartO_frac clock gating control. 
When high, disable clock 
clk_uartO_en 
3 RW {0x0 clk_uartO_src clock gating control. 
When high, disable clock 
clk_i2cO_en 
2 RW |0x0 clk_i2cO clock gating control. 
When high, disable clock 
pclk_i2cO_en 
1 RW. |0x0 pclk_i2cO clock gating control. 
When high, disable clock 


jo |RO oxo __—[reserved 


PMU1CRU_ GATE CONO3 
Address: Operational Base + offset (Ox080C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:12|RO_ [0x0 reserved 
clk_hdptx0O_ref_xtal_en 

11 RW /|0x0 clk_hdptx0_ref_xtal clock gating control. 
When high, disable clock 
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| Bit |Attr|/ResetValue| Ci escription 
10:6 |RO_|Ox0O [reserved 


clk_usbdp_combo_phy0O_ref_xtal_en 
5 RW /|0x0 clk_usbdp_combo_phy0O_ref_xtal clock gating control. 
When high, disable clock 


4:1 |RO_|0x0____—[reserved 


hclk_vad_en 
RW /0x0 hclk_vad clock gating control. 
When high, disable clock 


PMUiCRU_ GATE CONO4 
Address: Operational Base + offset (0x0810) 


| Bit |Attr| Reset Value, 


Pt eseription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:12/RO [Oxo si reserved 
clk_cr_para_en 

11 RW {0x0 clk_cr_para clock gating control. 
When high, disable clock 


10:8 |RO_|0x0 [reserved 


reserved A RP 
clk_otgphy_u3_0_en 
7 RW {0x0 clk_otgphy_u3_0 clock gating control. 
When high, disable clock 
6:4 [RO |oxo reserved 
clk_ref_mipi_dcphy0O_en 
clk_ref_mipi_dcphyO clock gating control. 


When high, disable clock 


PMU1CRU_ GATE CONO5 
Address: Operational Base + offset (0x0814 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
WO, /0x0000 1'bO: Write access disable 
1'bi: Write access enable 
0 


x000 
dbclk_gpioO_en 
dbclk_gpioO clock gating control. 
When high, disable clock 
pclk_gpioO_en 
pclk_gpioO clock gating control. 
When high, disable clock 
pclk_pmuOioc_en 
pclk_pmuDioc clock gating control. 
When high, disable clock 
pclk_pmuOgrf_en 
pclk_pmuOgrf clock gating control. 
When high, disable clock 
pclk_pmu0O_en 
pclk_pmu0 clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


clk_pmu0O_en 
1 RW /|0x0 clk_pmu0O clock gating control. 
When high, disable clock 


pclk_pmu0_root_en 
RW {0x0 pclk_pmu0O_root clock gating control. 
When high, disable clock 


PMU1CRU SOFTRST CONOO 
Address: Operational Base + offset (OxOA00 


| Bit_|Attr| Reset Value 


write_enable we 
Hs > see naire adie each bit is individual. 
1'b1: Write access enable 
1i5_ [RO [Oxo reserved 


9:0 _|RO_|0x000 


PMU1CRU SOFTRST CONO1 
Address: Operational Base + offset (Ox0A04) 


| Bit |Attr| Reset Value 


write_enable 
31:16 Write enable for lower 16 bits, each bit is individual. 
: 1'bO: Write access disable 
15:14 


1'b1: Write access enable 


15:14] 
When high, reset relative logic 
When high, reset relative logic 

Rw foo resetn_pmultimer1 
When high, reset relative logic 

[RO _| 


RW resetn_pmuitimerO 


When high, reset relative logic 


Rw foxo When high, reset relative logic 
tresetn_pmulwadt 
When high, reset relative logic 
presetn_pmu1_ioc 


presetn_pmu1_ogrf 
When high, reset relative logic 
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| Bit |Attr/ResetValue| Ci escription 
SS a 


presetn_cru_pmu1l 
When high, reset relative logic 


resetn_ddr_fail_safe 
When a reset relative logic 
shoe —— reserved —“‘=S*~*~™:™:™C”OCO”COC™C™CCCSCSCSSC‘idC 


PMU1CRU SOFTRST CONO2 
Address: Operational Base + offset (Ox0A08) 


| Bit |Attr| Reset Value 


write_enable . ee 
is an aaah et each bit is individual. 
1'b1: Write access enable 
—— relative logic 
1 [rw foo ivnen igh, reset lative nic > 
p3__faw foxo Men high reset raatve gle 


a2:1i[Ro [oxo reserved 

7 
a 
oe 


cae reserved s—“‘“CS*S*s‘“‘“‘(SNNCNCNCONCONC(C(NC#C#dC 


resetn_i2cO 

When high, reset relative logic 
presetn_i2cO 

When ae reset relative logic 


Ro reserved s—“‘“‘“‘(‘“‘“(#(NSN(N’’N§$’'WYK$R..._ 


PMU1CRU_ SOFTRST_CONO3 
Address: Operational Base + offset (OxOAOC 


| Bit_|Attr| Reset Value 


write_enable 
P Write enable for lower 16 bits, each bit is individual. 
ae OO maRO 000 1'bO: Write access disable 
1'b1: Write access enable 
resetn_hdptx1_init 
15 rw foxo When aa reset relative logic 


7 reserved C—“‘“‘“(‘“(“#$NSNNNY__ 


resetn_hdptx0_lane 

When high, reset relative logic 
resetn_hdptxO_cmn 

ie When high, reset relative logic 
resetn_hdptx0_init 

When me reset relative logic 


10:1 |RO_|0x000_ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


hresetn_vad 
jo aw joxo When high, reset relative logic 


PMUiCRU SOFTRST CONO4 
Address: Operational Base + offset (0x0A10) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
Sh eI Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
15:11/RO [0x00 reserved 
resetn_otgphy_u2_1 
When high, reset relative logic 
0x0 resetn_otgphy_u2_0 
When high, reset relative logic 
0x0 resetn_otgphy_u3_1 
When high, reset relative logic 


resetn_otgphy_u3_0 


When high, reset relative logic 


rere ee 
When high, reset relative logic 
mresetn_mipi_dcphy1 . 
When high, reset relative logic 
ye sresetn_mipi_dcphyO 
When high, reset relative logic 
mresetn_mipi_dcphyO 


2 [RO |oxo_ reserved 
resetn_hdptx1_lane 

When high, reset relative logic 
resetn_hdptx1_cmn 

jo aw joxo When high, reset relative logic 


PMU1CRU SOFTRST CONO5 
Address: Operational Base + offset (0x0A14) 


| Bit |Attr| Reset Value, 


Pt eseription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x900@ 1'bO: Write access disable 
1'b1: Write access enable 


15:7 |RO |0x000 reserved 


See ee .wvw~” —_|_ 
dbresetn_gpioO 
6 rwfowo | When high, reset relative logic 


5 


presetn_gpio0O 

When high, reset relative logic 
presetn_pmuOioc 

When high, reset relative logic 
presetn_pmu0Ogrf 

When high, reset relative logic 


2:0 |RO 0x0 __—|reserved 


PMUiCRU AUTOCS HCLK PMU CMO ROOT I CONO 
Address: Operational Base + offset (OxODOO) 
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| Bit |Attr| Reset Value, 


Po escription 
hclk_pmu_cm0O_root_i_wait_th 

31:16)RW |0x0020 wait_th 
Wait time threshold, measured by original clk. 


hclk_pmu_cm0O_root_i_idle_th 
15:0 |RW /|0x0004 idle_th 
Idle time threshold, measured by original clk. 


PMU1CRU AUTOCS HCLK PMU CMO ROOT I CONI1 
Address: Operational Base + offset (OxOD04 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hclk_pmu_cm0_root_i_clksel_cfg 
clksel_cfg 
: Auto switch clock selection. 
ee ac 2'bO0: Original clk 
2'bO1: xin_oscO_func_div 
2'b10: clk_rtc_32k 


hclk_pmu_cm0O_root_i_switch_en 

switch_en 

1'b1: Enable hclk_pmu_cm0_root_i switched to lower frequency 
when module is inactive. 

1'bO: Disable auto switch function. 
hclk_pmu_cm0O_root_i_autocs_en 

autocs_en 

1'b1: Enable hclk_pmu_cm0O_root_i switch to lower frequency. 
1'bO: Disable. 

hclk_pmu_cmO_root_i_autocs_ctrl 

autocs_ctrl 

12'hfff: Enable hclk_pmu_cm0O_root_i switch to lower frequency. 
12'h000: Disable. 

Others: Reserved. 


2.16 PMU1SCRU Register Description 


2.16.1 Registers Summary 
Reset eens 

0x00000000 Internal clock select and division 

register O 

Internal clock select and division 
PMU1SCRU_GATE_CONOO /0x0800 0x00000000 ee are Gate anesaivision 
PMU1SCRU_GATE CONO1 |0x0804 oxdosooann |ternal clock gate-and division 

register 1 

Ox0A00 0x00000000 |Internal clock reset register 0 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 


Copyright 2022 © Rockchip Electronics Co., Ltd. 355 


RK3588 TRM-Part1 


Double WORD (64 bits) access 
2.16.2 Detail Registers Description 


PMU1SCRU_ CLKSEL CONOO 
Address: Operational Base + offset (0x0300) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved Csi‘ 


15:4 [RO [0x000 reserved 


pclk_pmui1_s_root_i_sel 
pclk_pmui_s_root_i clock mux. 

3:2 |RW |Ox0O 2'bOO: clk_matrix_pmu1_100m_src 
2'b01: clk_matrix_pmu1_50m_src 
2'b10: xin_oscO_func 
hclk_pmul_s_root_i_sel 
hclk_pmul_s_root_i clock mux. 

. 2'bO0: clk_matrix_pmu1_200m_src 

Teo | RE EXO 2'b01: clk_matrix_pmu1_100m_src 
2'b10: clk_matrix_pmu1_50m_src 
2'b11: xin_oscO_func 


PMU1SCRU CLKSEL CONO2 
Address: Operational Base + offset (0x0308 


| Bit _|Attr| Reset Value 


xin_oscO_div_div 
: xin_oscO_div fraction division register. 
Beet RW: | CXOenE Ene High 16-bit for numerator 
Low 16-bit for denominator 


PMU1SCRU_ GATE CONOO 
Address: Operational Base + offset (Ox0800) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
3E16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


pclk_pmui_cru_s_en 
0x0 pclk_pmu1_cru_s clock gating control. 
When high, disable clock 


pclk_pmui_sgrf_en 
pclk_pmui1_sgrf clock gating control. 
When high, disable clock 


pclk_pmu1_osc_chk_en 
pclk_pmu1_osc_chk clock gating control. 
When high, disable clock 
pclk_pmui_s_biu_en 

pclk_pmui_s_biu clock gating control. 
When high, disable clock 


115:10|RO_|0 
hclk_pmul_mem_en 
hclk_pmui1_mem clock gating control. 
When high, disable clock 
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| Bit |Attr| Reset Value, 


Po Ciescription 
hclk_pmul_s_biu_en 
RW /0x0 hclk_pmui_s_biu clock gating control. 
When high, disable clock 
pclk_pmu1_s_root_en 
3 RW {0x0 pclk_pmui_s_root_i clock gating control. 
When high, disable clock 


hclk_pmu1_s_root_en 
2 RW |0x0 hclk_pmui_s_root clock gating control. 
When high, disable clock 
hclk_pmul_s_root_i_en 
1 RW /|0x0 hclk_pmu1_s_root_i clock gating control. 
When high, disable clock 
reserved tl OZ 


jo JRO _|oxo_____—ireserved 


PMUiSCRU_ GATE CONO1 
Address: Operational Base + offset (0x0804) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:10/RO_|0x0O [reserved = lO 


clk_pmu0_32k_hp_timer_en 

RW {0x0 clk_pmu0_32k_hp_timer clock gating control. 
When high, disable clock 
clk_pmu0_hp_timer_en 

RW {0x0 clk_pmuO_hp_timer clock gating control. 
When high, disable clock 


pclk_pmu0_hp_timer_en 
RW {0x0 pclk_pmu0O_hp_timer clock gating control. 
When high, disable clock 


pclk_pmu0O_scrkeygen_en 
RW |0x0 pclk_pmu0O_scrkeygen clock gating control. 
When high, disable clock 
[5 [RO [oxo sireserved 
pclk_pmu0O_sgrf_en 
RW {0x0 pclk_pmu0O_sgrf clock gating control. 


When high, disable clock 


pclk_pmuOpvtm_en 
RW |0x0 pclk_pmuOpvtm clock gating control. 

When high, disable clock 
clk_pmu0pvtm_en 

2 RW |0x0 clk_pmuOpvtm clock gating control. 
When high, disable clock 
pclk_pmu0O_s_root_en 

1 RW {0x0 pclk_pmu0O_s_root clock gating control. 
When high, disable clock 


xin_oscO_div_en 
RW /|0x0O xin_oscO_div clock gating control. 
When high, disable clock 


PMUi1SCRU SOFTRST CONOO 
Address: Operational Base + offset (OxOA00) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 357 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
oP Le WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
Daw own Yeresee. putes 


presetn_pmul_cru_s 

9 [aw | oxo «ese high, reset relative logic 
presetn_pmu1_sgrf 

saw joo When high, reset relative logic 


fo _|pw foo imam nigh esat este loge 
pf ee ee ena 


Soko 60 —— reserved = CONG 


PMU1SCRU SOFTRST CONO1 
Address: Operational Base + offset (OxOA04 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
at Ee WO /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
Daw oxo fest uta Rinse 
resetn_pmu0_32k_hp_timer 
9 few | eee high, reset relative logic 
resetn_pmu0O_hp_timer 
pe When high, reset relative logic 
presetn_pmuO_hp_timer 
When a reset relative logic 


foo — reserved s—i(‘i‘sSOSOSOOO”OOOOOOOOOOOO 

FC 
RC neem 
ae caveat 


1:0 |RO |oxo___—reserved 


2.17 Application Notes 


2.17.1 PLL Usage 

2.17.1.1 Start-up Operation 

Set the registers (such as P[5:0], M[9:0] and so on) at time t3 after setting the power from 
OV to VDD at time t2. 

Set RESETB=0 before PLL starts to operate. Then set RESETB=1 at t4 to initialize PLL and to 
start AFC. Note that PLL generates a clock signal with the desired frequency only after Lock 

time has been passed. 
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To change the P[5:0] and M[9:0], PLL must be initialized. However S[2:0] and BYPASS can 
be changed without the initialization of PLL. The other input pins are not allowed to be 
changed after PLL is locked. 

To ensure that the register values and operation-mode controls are stable, the time intervals 
of At2(t4-t2) and At3(t4-t3) should be greater than ius and 1/Frrer respectively. 


RK3588 PLL Start-up Operation 


avoD18 
DVDDO75 _ jj 
BYPASS 


CONTRAL REGISTER Z7////// Z, x Configuration_0 Configuration_1 
FIN | J 


RESETB ~ sya +f \ Le ene 5 


Fig. 2-6 PLL Start-up Operation 


2.17.1.2 Bypass Operation 
Bypass mode functions only when PLL is operating (RESETB=1). When AT > lock time (as 
illustrated in Fig. 2-7), PLL generates a stable clock signal with desired target frequency. 


RK3588 PLL Bypass Mode Operation 


FIN | 
BYPASS / ‘a> eck ine a J 
RESETB | i \ / 

type mde 
FOUT | | 
a 


Fig. 2-7 PLL Bypass Operation 


2.17.1.3 Glitch-free Scaler Operation 

S[2:0] can be changed after PLL is locked. The timing diagram of glitch-free scaler is 
illustrated in figure below. 

When S[2:0] or BYPASS is changed, FOUT first maintains output frequency during max. 3 
cycles of FIN and then moves to logic low for 2 cycles of FIN. After completing the re- 
initialization time, FOUT goes to the desired frequency. 

To guarantee the glitch-free functionality of scaler in PLL which needs re-initialization time 
for max 5 cycles of FIN, FIN has to be lower than FOUT. If FIN is higher than FOUT, set 
FOUT_MASK=1. Note that the maximum re-initialization time for the case of FOUT_MASK=1 
takes 8 times longer than that for the case of FOUT_MASK=0. 


RK3588 PLL Glitch-Free Scaler Operation 


$[2:0], BYPASS x 


FIN === vorsoen —f 1 i 1 a 
FOUT Logic Low 
to 


Fig. 2-8 PLL Glitch-free Scaler Operation 


2.17.1.4 Setting Guide on P, M, S, and K 

p, m, s, and k are decimal values of P[5:0], M[9:0], S[2:0], and K[15:0], respectively. (where p = P[5:0], m 
= M[9:0], s = S[2:0], and k = K[15:0)) 

FFVCO and FFOUT are calculated by the following equation. 


PLL Type Equation 
FRACPLL FFVCO = ((m + k/ 65536) * FFIN) /p 
FFOUT = ((m + k/ 65536) * FFIN) / (p * 28) 
DDRPLL FFVCO = ((m + k/ 65536) * 2 * FFIN)/p 
FFOUT = ((m + k/ 65536) * 2 * FFIN) / (p * 28) 
INTPLL FFVCO = (m* FFIN)/p 
FFOUT = (m * FFIN) / (p * 28) 
Parameter 1 <=p <= 63, 64 <= m <= 1023, 0 <=s <=6 


P[5:0], M[9:0] and S[2:0] are unsigned integers. K[15:0] is a two's complement integer. 
6'b00_0001 <= P[5:0] <= 6'b11_1111 
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10'b00_0100_0000 <= M[9:0] <= 10'b11_1111_ 1111 

3'b000 <= S[2:0] <= 3'b110 

16'b1000_0000_0000_0000 <= K[15:0] <= 16'b0111_1111_1111_1111 
Setting P[5:0] or M[9:0] to all zeros is strictly prohibited while RESETB = 1. (6'b00_0000 / 
10'b00_0000_0000) The division ratio of scaler is controlled by S[2:0] as summarized. 


2.17.1.5 Setting Guide on SSCG_EN, SEL_PF, MFR and MRR 
When SSCG_EN is set to logic high, the spread spectrum mode is enabled. 
sel_pf, mfr, and mrr are decimal values of SEL_PF[1:0], MFR[7:0] and MRR[5:0], respectively. (where 
sel_pf = SEL_PF[1:0], mfr = MFR[7:0], mrr = MRR[5:0)) 
Modulation frequency, MF, is determined by the following equation: 

MF = FFIN/p/ mfr / (2°)[Hz]. 
Modulation rate(pk-pk), MR, is determined by the following equation: 

MR = mfr * mrr /m/ (28) * 100 [%]. 
Modulation mode is determined by sel_pf. 

00: down spread, 01: up spread, 1x: center spread 
Range of registers. 

8'b0000_0000 <= MFR[7:0] <= 8'b1111_1111 

6'b00_0001 <= MRR[5:0] <= 6'b11_ 1111 

0 <= mrr* mfr <= 512 

2'b00 <= SEL_PF[1:0] <= 2'b10 


2.17.1.6 Setting Guide on RESETB and BYPASS 

RESETB is a reset signal of PLL. PLL enters the power down mode when RESETB = 0. 

BYPASS enables the bypass mode of PLL. When BYPASS = 1, PLL enters the bypass mode and FOUT 
is equal to FIN. 


2.17.2 Divider Usage 

CRU supports multi-dividers for different clock requirement. 
@ Divider free divider 

@ Fractional divider 

@ DivfreeDT50 divider(DT50) 

@ DivfreeNP5 divider(NP5) 

2.17.2.1 DivFree Divider Usage 

Frequency of this divider=clk_src/(n+1). 


2.17.2.2 Fractional Divider Usage 

To get specific frequency, clocks of 12S, audio PWM, UART and SPDIF can be generated by fractional 
divider. Generally you should set that denominator 20 times larger than numerator to generate precise 
clock frequency. So the fractional divider applies only to generate low frequency clock. 


2.17.2.3 DivfreeDT50 Divider Usage 
Some modules like EMMC, SDIO, SDMMC need clock of 50% duty cycle, divfree50 can generate clock of 
50% duty cycle even in odd value divisor. 


2.17.2.4 DivFreeNP5 Divider Usage 
Some modules need some special frequency can use this divider. Frequency of this 
divider=clk_src/((2*n+3)/2). 


2.17.3 Global Software Reset 

Two global software resets are designed in RK3588. These two software resets are self-de-asserted by 
hardware. Hold time of global software reset (glb_srstn_1, glb_srstn_2, wdt_rstn, tsadc_rstn) can be 
programed up to 1ms. 

@ CRU_GLB_SRST_FST_VALUE[15:0] = Oxfdb9 to assert the first global software reset glb_srstn_1 
@ CRU_GLB_SRST_SND_VALUE[15:0] = Oxeca8 to assert the second global software reset 


glb_srstn_2 
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@ glb_srstn_1 resets almost all logic except some registers just supporting hardware reset 
@ glb_srstn_2 resets almost all logic except GRFs and GPIOs 


Reset for IP in PD_PMU can be hold if its reset_hold_enable in PMUGRF_PMU_SOC_CON1 or 
PMUGRF_PMU_SOC_CON2 is high even if glb_srstn_1 or glb_srstn_2 active. 
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Chapter 3 CPU 


3.1 Overview 


The RK3588 has a cluster with quad-core Cortex-A55 and quad-core Cortex-A76 of which the 
cores are all single-threaded. Cortex-A55 processor, which is a mid-range, low-power 
processor that implements the ARMv8-A architecture. And the Cortex-A76 core is a high- 
performance and low-power Arm product that implements the Armv8-A architecture. 


The processor includes following features: 


@ Full implementation of the Armv8.2-A A64, A32, and T32 instruction sets 

@ Both the AArch32 and AArch64 execution states at all Exception levels (ELO to EL3) 

@ In-order pipeline with direct and indirect branch prediction 

@ Separate L1 data and instruction side memory systems with a Memory Management Unit 
(MMU) 

@ Support for Arm TrustZone technology 

@ Support data engine that implements the Advanced SIMD and floating-point architecture 


support 

@ Support Cryptographic Extension 

@ ARMv8 debug logic 

@ Support Generic Interrupt Controller (GIC) CPU interface to connect to an external 
distributor 

@ Generic Timers supporting 64-bit count input from an external system counter 


The configuration details are shown in following tables 


Table 3-1 CPU Configuration 


3.2 Block Diagram 


The quad-core Cortex-A55 and quad-core Cortex-A76 subsystem is shown as below. As 
illustrated, the cores connect to system bus through DSU-L3 which can handle with CDC (clock 
domain crossing) issue. 


The Cortex-A55 and Cortex-A76 is connected with system counter, which can run under a 
constant frequency clock, for PPI interrupt generation. 
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Cluster with quad-core Cortex-A55 and quad-core Cortex-A76 


Core 0 Core 1 
NEON NEON NEON NEON 
Cortex-A55 Core Cortex-A55 Core Cortex-A76 Core Cortex-A76 Core 
FPU FPU FPU FPU 
32K I-Cache 32K D-Cache 32K |-Cache 32K D-Cache 64K I-Cache 64K D-Cache 64K I-Cache 64K D-Cache 
128K L2-Cache 128K L2-Cache 512K L2-Cache 512K L2-Cache 
Core 2 Core 3 
NEON NEON 
Cortex-A55 Core Cortex-A55 Core Cortex-A76 Core Cortex-A76 Core 
FPU FPU FPU FPU 
32K I-Cache 32K D-Cache 32K I-Cache 32K D-Cache 64K I-Cache 64K D-Cache 64K I-Cache 64K D-Cache 
128K L2-Cache 128K L2-Cache 512K L2-Cache 512K L2-Cache 


Fig. 3-1 Block Diagram 


3.3 Function Description 


Please refer to the document cortex_a55_r2p0_trm.pdf, cortex_a76_r4p0_trm.pdf and 
dsu_r4pi_trm.pdf for the detail function description. 
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Chapter 4 Graphics Process Unit (GPU) 


4.1 Overview 


The Mali-G610 GPU is a graphics acceleration platform that is based on open standards. It 
supports 2D graphics, 3D graphics, and General Purpose computing on GPU (GPGPU). 


4.1.1 Features 


The features listed below which may or may not be present in actual product, may be 
subject to the third party licensing requirements. Please contact Rockchip for actual product 
feature configurations and licensing requirements. 


The Arm Mali-G610 GPU has significant features and properties. 

m Support of multiple clock and voltage domains, allowing you to maximize performance 
within a given power budget. 

Programmable architecture. 

API feature set with support for shader-based and fixed-function graphics APIs. 
Anti-aliasing capabilities. 

Effective core for General Purpose computing on GPU (GPGPU) applications. 
High memory bandwidth and low power consumption for 3D graphics content. 
Scalability for products from smartphones to high-end mobile computing. 
Performance leading 3D graphics. 

AMBA 4 AXI-Lite slave interface for GPU configuration. 

128-bit or 256-bit AMBA 4 ACE master interface for external memory access. 
Easy integration. 

Latency tolerance. 

Compressed texture formats. 

Configurable per-core power management for enabling the optimal power and 
performance combination for each application. 

Coherency aware interconnects for system memory and resource sharing. 
Arm Frame Buffer Compression (AFBC) 1.3. 

8-bit, 10-bit, and 16-bit YUV input and output formats. 

Secure processing of DRM-protected content. 

Support Serial Wire debug for embedded MCU 


4.1.2 Standard 
The GPU hardware and software support compute standards and graphics API standards. 


The GPU supports these compute API standards: 
m@ OpenCL 2.2 Full Profile 

The GPU supports these graphics API standards: 
m@ OpenGLES 1.1, 2.0, and 3.2 

m Vulkan 1.2 
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4.2 Block Diagram 


Interrupt 
interface to 
application 
processor 


application 


clock control 


CoreSight 
debug and 
trace 


AX!I-Lite slave 


Hierarchical 


Com gap Control bus 


Level 2 cache memory subsystem 


Multistack 


ACE master interface 


Fig. 4-1 GPU Architecture 


4.3 Function Description 


Please refer to the document “ARM_Odin_rOp0O_OOeacO_TechnicalReferenceManual.pdf” for 
the GPU detail description. 


4.4 Register Description 


Please refer to the document “ARM_Odin_r0p0_O0eacO_TechnicalReferenceManual.pdf” for 
the GPU detail description. 


4.5 Interface Description 


There are two sets of serial debug interface for the embedded MCU. When we debug using 
serial wire, not only set IOMUX, but also configure the bit[11:10] of SYS_GRF_SOC_CON10 
to select the GPU MCU. 


Table 4-1 MCU Serial Wire Debug Interface Description 


Module Pin | Direction Pad Name IOMUX Setting 

mcujtag_tckm0O I SDMMC_CMD/PDM1_CLK1_M0/M 
CU_JTAG_TCK_M0O/CANO_TX_M1 BUS_IOC_GPIO4D_IOMUX_SEL_H[3: 
/UART5_RX_MO/PWM7_IR_M1/G | 0] = 4’h5 
PIO4_ D4_u 

mcujtag_tmsm0 | I/O SDMMC_CLK/PDM1_CLKO_MO/TE 
ST_CLKOUT_MO/MCU_JTAG_TMS | BUS_IOC_GPIO4D_IOMUX_SEL_H[7: 
_MO0/CANO_RX_M1/UART5_TX_M | 4] = 4’h5 
0/GPIO4_D5_d 

mcujtag_tckm1 I HDMI_TXO_HPD_M1/PCIE30X2_P 
ERSTN_M2/HDMI_RX_HPDOUT_ . 
M1i/MCU_JTAG_TCK_M1/UART9_ a 
RX_M2/SPIO_CSO_M3/GPIO3_D4 

d 

mcujtag_tmsm1 | I/O PCIE30X4_BUTTON_RSTN/DP1_ 
HPDIN_MO/MCU_JTAG_TMS_Mi/ | BUS_IOC_GPIO3D_IOMUX_SEL_H[7: 
UART9_TX_M2/PWM11_IR_M3/S | 4] = 4’h6 
PIO_CS1_M3/GPIO3_D5_d 


Notes: I=input, O=output, I/O=input/output, bidirectional 
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4.6 Application Notes 


Please refer to the document “ARM_Odin_r0p0_O0eacO_TechnicalReferenceManual.pdf” for 
the GPU detail description. 
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Chapter 5 VPU 


5.1 Overview 


VPU is composed by VDPU121, VDPU381, AV1, VDPU720, VEPU121(JPEG encoder only) and 
VEPU580 to realize the high quality video decoding and encoding. 

VDPU121 can support such as H.263, MPEG1/2/4 and so on, max solution is up to 
1920x1088. 

VDPU381 is a multi-format video decoder which supports H265, H264, VP9 and AVS2. It also 
supports dual-core decoding, max solution is up 64Kx64K. 

VDPU720 is JPEG decoder. 

VDPU981 is AV1 decoder. 

VEPU121 is JPEG encoder. 

VEPU580 is H264 and H264 combo video encoder. 

5.1.1 Feature 

The features listed below which may or may not be present in actual product, may be 
subject to the third party licensing requirements. Please contact Rockchip for actual product 
feature configurations and licensing requirements. 


The features of VDPU121 decoder are listed as follows: 
@ MMU embedded with MMU interrupt support 
@ VP8 verision2, up to 1920x1088@60fps 
@ VCi Simple Profile@low, medium, high levels, Main Profile@low, medium, high levels, 
Advanced Profile@level0~3,up to 1920x1088@60fps 
MPEG-4 Simple Profile@LO~6,Advanced Simple Profile@LO~5,up to 1920x1088@60fps 
MPEG-2 Main Profile, low, medium and high levels, up to 1920x1088@60fps 
MPEG-1 Main Profile, low, medium and high levels, up to 1920x1088@60fps 
H.263 ProfileO, levels 10-70, up to 720x576@60fps 
JPEG Baseline interleaved, up to 8176x8176@76 milion pixels per second 
he features of VDPU381 decoder are listed as follows: 
MMU embedded with MMU interrupt support 
Dual-core decoding support 
H.265 HEVC/MVC Main10 Profile yuwv420@L6.1 up to 7680x4320@60fps, max solution 
up to 65472x65472 
H.264 AVC/MVC Main10 Profile yuv400/yuv420/yuv422/@L6.0 up to 7680x4320@30fps, 
max solution up to 65520x65520 
VP9 ProfileO/2 yuv420@L6.1 up to 7680x4320@60fps, max solution up to 65472x65472 
AVS2 Profile0/2 yuv420@L10.2.6 up to 7680x4320@60fps, max solution up to 
16383x16383 
The features of VDPU720 decoder are listed as follows: 
@ Supports JPEG decoding 
m@ 48x48 to 65536x65536(4295Mpixels), Step size 8 pixels 
m Baseline interleaved, and supports ROI (region of image) decode 
The features of VDPU981 decoder are listed as follows: 
@ MMU embedded with MMU interrupt support 
@ AV1 Main8/10 Profile yuv420 up to 3840x2160@60fps, max solution up to 7680x4320 
The features of VEPU121 encoder are listed as follows: 
@ MMU embedded with MMU interrupt support 
@ Supports H264 encoding 
@ Supports JPEG encoding 
m JPEG: Baseline (DCT sequential) 
m JFIF file format 1.02 
m Non-progressive JPEG 
m Support image size from 96x32 to 8192x8192, step size 4 pixels 
m@ Up to 90 million pixels per second 
The features of VEPU580 are listed as follows: 
@ HEVC Main Profile, Level 6.0 High Tier 


e0ooa2te0e8e00 
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H.264 High Profile, level 6.0 
Resolution upto 16384x8192 


Bitrate upto 800Mbps with CBR/VBR/FixQP/QPMAP bitrate control 


YUV420 and YUV400 format 
Slice/TILE split 

Block Mapping ROI 

8-area OSD 

Link table configuration mode 


YUV/RGB video source with crop, rotation and mirror 


Frame Buffer Compression 
MMU Inside 


5.2 Block Diagram 


As shown in the figures above, CPU accesses to the decoder register bank through AHB bus. 
Bitstream and other necessary data are fed into processing core though AXI read channel, 
and after several steps of decoding process, decoded pictures and other information data 
are transferred to designated location in the DDR through AXI write channel. 

VDPU121 1080P processing core support multi-format decoder, such as mpeg4, h.263 and 


VDPU121 
1080P decode 
Decoder Processing Core 


99ej49}U] SNd 


VDPU381 
8K decode 
Dual Decoder Processing Core 


VDPU720 
JPEG 1080P decoder 
Processing Core 


ade jJaqUl Sd 


VDPU 981 


AV1 4K decoder 
Processing Core 


VEPU121 


1080P 
Encoder Processing Core 


VEPU580 
8K 
Dual Encoder Processing Core 


VPU_Combo 


so on. 


VDPU381 mult-core decoder: can support h.265/vp9/h.264/AVS2 video standard decoder, 


Fig. 5-1 Combo Block Diagram 


support dual-core decoding, max solution is up 64Kx64K. 
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VDPU720 processing core support jpeg decoder. 

VDPU981 processing core support AV1 decoder. 

VEPU121 1080P processing core support jpeg encoder. 

VEPU580 mult-core encoder processing core can support HEVC/H.264 video encoder, max 
solution size is 16Kx16K 

Please note that VDPU121 and VDPU381 and VDPU720 and AV1 and VEPU121 and VEPU580 
is different IP cores, so these processing core can be work together. 


5.3 Video frame format 


This chapter describes different input and output video frame formats supported by 
VCODEC. Each function module has its own supported video frame formats, and this chapter 
describes all the video frame formats. 

5.3.1 YCbCr 4:2:0 Planar Format 

In the planar format, each video sample component forms one memory plane. Within one 
plane, the data has to be stored linearly and contiguously in the memory as shown in 
fellows. The luminance samples are stored in raster-scan order (YOY1 Y2Y3 Y4....). The 
chrominance samples are stored in two planes also in raster scan order (CbOCb1 Cb2Cb3 
Cb4.... and CrOCri Cr2Cr3 Cr4....). In this format each pixel takes 12 bits of memory. 


> 31 0 
ess 


B-bits | S-bits — 8-bits | 8-bits 

In memory - - 

Luminance(Y) Yo XG) Ne Y3 Big endian | 
elle lew x6 litte endian | 


address 


Chrominace(Cb) 


Chrominace(Cr) 


Fig. 5-2 VCODEC YCbCr 4:2:0 planar format 


5.3.2 YCbCr 4:2:0 Semi-Planar format 

In semi-planar YcbCr4:2:0 format the luminance samples from one plane in memory, and 
chrominance samples from another. Within one plane, the data has to be stored linearly and 
contiguously in the memory. The luminance pixels are stored in raster-scan order (YOY1 
Y2Y3 Y4....). The interleaved chrominance CbCr samples are stored in raster-scan order in 
memory as CbOCrO CbiCri Cb2 Cr2 Cb3Cr3 Cb4 Cr4.... 

Semi-Planar format supports both progressive and interlaced format as presented in Fig. 5-3 
VCODEC YCbCr 4:2:0 Semi-planar format 

. The interlaced format may be alternative line or each line. 
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Top field on Top field on 
a alternative line alternative line 
Memory progressive frame 
Bottom 
Luminace Lining 
base Top bas nal 
address on Bottom 
Top address 
Luminace base addrest 
uminace base address 
Chrominance | ‘Top Botton * 
accad z ‘Chrominance elie 
ase address 0 
‘1 a base address Botton 
Luminance(Y) 
: >) 
Chrominance(Cb,Cr) 
base address P 
Chrominace(CbCr) 
Top field on each Top field on each 
line line 
‘ Bottom 
Luminace : 
Luminacep. 
base Top Base Bottom 
address Top ees Bottom 
Top acide Bott 
. Bottom Botti 
Chrominance For : ctor 
‘Top Chrominance Bedi 
base address Top ottom 
Top base address Bottom 


Fig. 5-3 VCODEC YCbCr 4:2:0 Semi-planar format 


5.3.3 YCbCr 4:2:2 Interleaved Format 

In the interleaved YCbCr 4:2:2 format the pixel samples from. a single plane in which the 
data has to be stored linearly and contiguously as shown in Fig. 5-4 VCODEC YCbCr4:2:2 
Interleaved format 

. The pixel data is in raster scan order and the chrominance samples are interleaved 
between the luminance samples as YOCbO Y1Cr0 Y2 Cb1 Y3Cri Y4 Cb2.... YCrCb, CbYCrY and 
CrYCbY component orders are supported also. In this format, each pixel takes 16 bits in the 
memory. 


we 31 0 
picture base address 
B-bits | S-bits | 8-bits | 8-bits 
In memory - 
Interlaced YCbCr Yo Cbo Yi Cro Big endian 
Crp Y Cho Yo little endian 


Fig. 5-4 VCODEC YCbCr4:2:2 Interleaved format 


5.3.4 AYCbCr 4:4:4 Interleaved Format 

In the interleaved YcbCr 4:2:2 format, the pixel samples from a single plane in which the 
data has to be stored linearly and contiguously as show in Fig. 5-5 VCODEC AYCbCr 4:4:4 
Interleaved format 

. The pixel data is in raster scan order and the chrominance and alpha channel samples are 
interleaved between the luminance samples as AOYO CbOCr0 Al Y1 CbiCri.... 
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In memory - - 
Interlaced AYCbCr Ao Yo Cho Cro Big endian 
Cro Cho Yo Ao little endian 


Fig. 5-5 VCODEC AYCbCr 4:4:4 Interleaved format 


5.3.5 YCbCr Tiled Semi-Planar Format 

Like the YUV semi-planar format, the tiled semi-planar format is also organized in the 
memory on two separate planes. The difference between these formats is that in tiled 
format the pixel samples are not anymore in raster-scan order but are stored macroblock 
(16x16 pixels or 8x8 pixels) by macroblock. The samples of each macroblock are stored in 
consecutive addresses and the macroblocks are ordered from left to right and from top to 
down as Fig. 5-6 VCODEC Tile scan mode 

. When this format used as input data format, it causes the lowest bus load to the system as 
there is minimal amount of non-sequential memory addressing required when reading the 
input data to the post-processor. 


macro width 


Creare Gey. ie) 


Qe ---2 06. 


Fig. 5-6 VCODEC Tile scan mode 


5.3.6 RGB 16bpp Format 

In this format each pixel is represented by 16 or less bits containing the red, blue and green 
samples. There are several 16bpp formats which use different number of bits for each 
sample. For example the RGB 5-5-5 format uses 5 bits for each sample and 1 bit is left 
unused or can represent a transparency flag, where RGB 5-6-5 uses 6 bits for the G sample 
and 5 bits for R and B samples. Common for all 16bpp types is that two pixels fit into one 
32-bit space. 
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31 


- La 
picture base address 


8-bits 
In memory 


8-bits 


8-bits 


8-bits 


0 


RGB 16bpp Ro | Go 


Bo 


Ri | Gi 


By 


Big endian 


Ri | Gi 


Fig. 5-7 VCODEC RGB 16bpp format 


5.3.7 RGB 32bpp Format 


Any RGB format that has its pixels represented by more than 16bits each is considered to be 
of 32bpp type. Typically in this format each pixel is represented by three bytes containing a 
red, blue and green sample and a 4th byte which can be empty or hold an alpha blending 
value. Common for all 32bpp types is that only one pixel fit into one 32-bit space. The data 


has to be stored linearly and contiguously in the memory. 
5.3.8 Frame Buffer Compress (FBC) Format 


DDR 


Bi 


Ro | Go 


> 
head base address 


FBC head 


data 


Payload stream offset start address 


FBC payload stream 


Fig. 5-8 FBC output format 


As shown in the figures above, FBC output format include FBC head data and FBC payload 
stream. Every 16x16 block used one FBC head, every FBC head will take up 128bit ddr 
space, FBC HEAD is raster store and can support virtual stride. The payload stream use 
compact mode, and the maximum ddr space which be required is equal to uncompress 


picture size. 


5.4 Function Description 
5.4.1 MMU 


The MMU divides memory into 4KB pages, where each page can be individually configured. 


For each page the following parameters are specified: 


@ Address translation of virtual memory, this enables the processor to work using address 


that differ from the physical address in the memory system. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


Bo 


little endian 


RK3588 TRM-Part1 


@ The permitted types of accesses to that page. Each page can permit read, write, both, or 
none. 

The MMU use 2-level page table structure: 
1. The first level, the page directory consists of 1024 directory table entries(DTEs), each 
pointing to a page table. 
2. The second level, the page table consists of 1024 page table entries(PTEs), each pointing 
to a page in memory. 

MMU_DTE_ADDR 


DTE index 


Page dircetory 
PTE index 
Page table 


Page offset 


Memory page 


“39 35 | 34 32) 31 12 | 11 9\8 4 


8 4), 11 9 | 31 Page Table Address 12, jaa | .8: 4 Reserved ie) 


Page table present 


32BIT DTE mapping to 40bit Addr 


| 39°35 | 34 32) 31 12 | 11 9) 8 4 


8 4/11 9 | 31 Page Table Address 12 ey 9/8 4| 3 2 at 0 


Sercurity??? 
read permission 


write permission 


Page present 


32BIT PTE mapping to 40bit Addr 


Fig. 5-9 Structure of two-level page table 


5.4.2 VDPU121 feature supported 
1. MPEG-4 decoder 
The features that video decoder supports about MPEG-4/H.263 shows as below Table 5-1 MPEG-4/H.263 
feature 


Table 5-1 MPEG-4/H.263 feature 


Feature Decoder support 
Input data format MPEG-4/H.263 elementary video stream 
Decoding scheme Frame by frame(or field by field) 
Video packet by video packet 
Output data format YCbCr 4:2:0 semi-planar 
Supported image size 48x48 to 1920x1088(MPEG-4) 
48x48 to 720x576(H.263) 
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Feature Decoder support 
Step size 16 pixels 
Maximum frame rate 60fps at 1920x1088 
Maximum bit rate As specified by MPEG-4 ASP level5 
Error detection and Supported 
concealment 


The decoder of MPEG-4/H.263 has two operating modes: in the primary mode the HW 
performs entropy decoding, and in the secondary mode SW performs entropy decoding. 
Secondary mode is used in MPEG-4 data partitioned stream decoding. 
2. MPEG-2/MPEG-1 decoder 

The features of MPEG-2/MPEG-1 supported by decoder are shown as Table 5-2 MPEG-2/MPEG-1 features 


Table 5-2 MPEG-2/MPEG-1 features 


Feature Decoder support 
Input data format MPEG-2/MPEG-1 elementary video stream 
Decoding scheme Frame by frame(or field by field) 
Video packet by video packet 
Output data format YCbCr 4:2:0 semi-planar 
Supported image size 48x48 to 1920x1088 
Step size 16 pixels 
Maximum frame rate 60fps at 1920x1088 
Maximum bit rate As specified by MPEG-2 MP high level 
Error detection and Supported 
concealment 


The dataflow of MPEG-2/MPEG-1 is the same of H.264 HW performs entropy decoding as 
Error! Reference source not found.. 

5.4.3 VDPU381 feature supported 

1. H265/MVC 


Table 5-3 Video H.265 decoder features 


/Feature  ———s—SS_—s| Decoder support 
Input data format H265 byte unit stream/MVC stream 
Decoding scheme Frame by frame 


uxput at fmt YCbCr 4:2:0 Semi-Planar 
Output data format FBC output format 
YCbCr Tiled Semi-Planar(Scale Down work mode 
64x64 to 65472x65472 
step size 16pixels 
Main 
Profile/level Maini0 
level 6.1 


YCbCr 4:2:0 60fps @7680x4320 
2133MBPS 


Dual core decoder 
Error detection and concealment 
Linked List Pointer mode 
Colmv compress 
Other feature Scale Down work mode 
Qos mode 
W2DDR buffer 
performance statistics and analysis 
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2. H264/MVC 
Table 5-4 Video H.264 decoder features 


Input data format H264byte or NAL unit stream/SVC stream/MVC stream 


. Frame by frame(or field by field) 
Decoding scheme Slice by slice 


YCbCr 4:0:0 (monochrome) 
YCbCr 4:2:0 semi-planar raster-scan 
Output data format YCbCr 4:2:2 semi-planar raster-scan 
FBC output format 
YCbCr Tiled Semi-Planar(Scale Down work mode) 


Main 
Profile and Level Mainid 
level 6.0 


30fps @7680x4320 
more than 1600MBPS 


Dual core decoder 
Error detection and concealment 
Linked List Pointer mode 
Colmv compress 
Other feature Scale Down work mode 
Qos mode 
W2DDR buffer 
performance statistics and analysis 


3. VP9 


Table 5-5 Video vp9 decoder features 


Input data format 
Decoding scheme 
YCbCr 4:2:0 Semi-Planar 
Output data format FBC output format 
YCbCr Tiled Semi-Planar(Scale Down work mode 
Supported image size OA xOH io 4096x2304 
step size 16pixels 
ProfileO 
Profile/level Profile2 
level 6.1 


Maximum frame rate 60fps @7680x4320 
Maximum bit rate more than 1600MBPS 


Dual core decoder 
Linked List Pointer mode 
Colmv compress 
Other feature Scale Down work mode 
Qos mode 
W2DDR buffer 
performance statistics and analysis 


4. AVS2 
Table 5-6 Video AVS2 decoder features 


[Feature | Decodersupport) 
Input data format AVS2 stream 
Decoding scheme Frame by frame 


YCbCr 4:2:0 semi-planar raster-scan 
FBC output format 


Output data format 


Supported image size 64x64 to 16383x16383 


Copyright 2022 © Rockchip Electronics Co., Ltd. 375 


RK3588 TRM-Part1 


[Feature SC Decoder support 


Main profile 
Profile/level Main 10bit profile 
Level 10.2.60 


60fps @7680x4320 
more than 1600MBPS 


Dual core decoder 
Error detection and concealment 
Linked List Pointer mode 
Colmv compress 
Other feature Scale Down work mode 
Qos mode 
W2DDR buffer 
performance statistics and analysis 


5.4.4 VDPU381 DDR buf size requirements 
5.4.4.1 VDPU381 Input Buffer Size Requested 
(1).H265 Unique input data 

Table 5-7 Video H.265 decoder Unique input data 
buffer name 
MMU_table Determined according to whether the MMU is turned on 
and the actual space of the MMU table 
7x128bit 
32x128bit 
11x128bit 
84x128bit 
According to the actual situation 
According to the reference frame size, max reference frame 
num is 16 


PPS+SPS 


Cabac table 
Scanlist 
Stream_in 


dpb_ frame 


1-2.H264 Unique input data 
Table 5-8 Video H.264 decoder Unique input data 


D 
a] 
1p) 


buffer name 
MMU_table Determined according to whether the MMU is turned on 

and the actual space of the MMU table 
Cabac table 
Scanlist 
Stream_in 


According to the reference frame size, max reference frame 
dpb_frame linia 1G 


1-3.VP9 Unique input data 
Table 5-9 Video VP9 decoder Unique input data 


al 
—U 
Nin 


Determined according to whether the MMU is turned on 
and the actual space of the MMU table 
((pic_widthxpic_height)/(8x8))x3bit 


172x128bit 
368Byte 
According to the actual situation 


According to the reference frame size, max reference frame 
dbp_frame mune: 3 


1-4.AVS2 Unique input data 
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Table 5-10 Video AVS2 decoder Unique input data 


[buffermame ss buffersize 
and the actual space of the MMU table 


San St de 
According to the actual situation 


According to the reference frame size, max reference frame 
num is 7 

2. Config Register Linked List Pointer mode(LLP mode) 

VDPU346 Video decoder support link table mode to improve decoder continuity and reduce 
CPU participate and interrupt response time. In this mode, the register which used for config 
will be prepare into DDR, after that user enable link table mode, and then our decoder will 
fetch the register config information through AXI bus frame by frame. On link table mode, 
the decoder will auto finish all the frame decoder which be prepared in DDR, and not need 
CPU participate. 


dbp_frame 


VDPU381 


Next_Itb_base | — 
4+ |_Cur_wr_base | = | Ltb next 
reversel | base 
reverse2 
swreg8 ~\ 
swreg9 | 
seceee \ 
swreg27 | 
swreg28 | 
swreg29 | 
swreg30 | partl 
swreg31 
28% swreg32 | 
swreg33 | 
swreg34 | 
swreg35 | 
swreg64 ™~ 
sos | —swtegss 1) part 
swreg115 a) 
swreg128 \ 
ist | sureg2 |) pars 
swreg143 _/ 
swreg160 \ 
NN \ 
48 swhegl6t | Part4 
| 
swreg207 pAy, 
swreg224 “ 
164+ \ 
I swreg225 | parts 
swreg239 = 
x swreg256 \ 
16°] swrepza/ | part6 
swreg271 af 


Total 180, need 720bytes space 


Fig. 5-10 Link table register prepare in DDR format 


As show in the above Fig, Link table register prepare in DDR format, each frame config 

information need 720bytes in DDR. When Link table register work mode be actived, MMU 

should be config in first, and then parpare register to ddr, at last to config LLP ctrl register to 

start decoder. 

For LLP work mode, LLP register buffer will be required. Every frame will require 512 byte 

DDR space. Then, buffer size calculate formula be defined as follows: 
LLP_register_buffer_size = frame_num * 720 byte 


After hardware decoder one frame, will write back some information to DDR where the write 


back base address is current config storage addr base. All the write back information are 
listed in the follows table. 
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Table 5-11 Link table write back register 


offset Description 
0x0 swreg224_sta_int 
0x4 swreg225_sta_err_info 
0x8 swreg226_sta_cabac_error_status 
Oxc swreg227_sta_colmv_error_ref_picidx 
0x10 swreg228_sta_cabac_error_ctu_offset 
0x14 swreg229_sta_saowr_ctu_offset 
0x18 swreg230_sta_slice_dec_num 
Oxic swreg231_sta_frame_error_ctu_num 
0x20 swreg232_sta_error_packet_num 
0x24 swreg233_sta_err_ctu_num_in_ro 
0x28 swreg258_debug_perf_rd_max_latency_num 
Ox2c swreg259_perf_rd_latency_samp_num 
0x30 swreg260_debug_perf_rd_latency_acc_sum 
0x34 swreg261_debug_perf_rd_axi_total_byte 
0x38 swreg262_debug_perf_wr_axi_total_byte 
Ox3c swreg263_debug_perf_working_cnt 
assign info_data0[31:0] = 
0x40 
{8'h0,dec_sw_ctu_num[23:0]}; 
assign info_data1[31:0] = 
0x44 
inter_sw_reflst_idx_use[31:0]; 
assign info_data2[31:0] = 
0x48 
{12'h0,inter_sw_pu_cnt_sum[19:0]}; 
assign info_data3[31:0] = 
Ox4c 
{inter_sw_mv_y_min_out[15:0],inter_sw_mv_x_min_out[15:0]}; 
0x50 assign info_data4[31:0] = 
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offset Description 


{inter_sw_mv_y_max_out[15:0],inter_sw_mv_x_max_out[15:0]}; 


assign info_data5[31:0] = 


0x54 
inter_sw_mv_x_out_sum[31:0]; 
assign info_data6[31:0] = 

0x58 
inter_sw_mv_y_out_sum[31:0]; 
assign info_data7[31:0] = 

Ox5c 
inter_sw_mv_x_out_abs_sum[31:0]; 
assign info_data8[31:0] = 

0x60 


inter_sw_mv_y_out_abs_sum[31:0]; 


assign info_data9[31:0] = 


{£{(40-MV_BIT_WIDTH){ 1'b0}},inter_sw_mv_y_out_abs_ sum[MV_BIT_WIDTH- 
1:32], 


{(40-MV_BIT_WIDTH)<{1'b0}},inter_sw_mv_x_out_abs_sum[MV_BIT_WIDTH- 
0x64 eS alP 


{(40-MV_BIT_WIDTH)<inter_sw_mv_y_out_sum[MV_BIT_WIDTH- 
1]}},inter_sw_mv_y_out_sum[MV_BIT_WIDTH-1:32], 


{(40-MV_BIT_WIDTH)<inter_sw_mv_x_out_sum[MV_BIT_WIDTH- 
1]}},inter_sw_mv_x_out_sum[MV_BIT_WIDTH-1:32]}; 


assign info_data10[31:0] = 


0x68 
{16'hO,cu8x8_skip_num[15:0]}; 
assign info_data11[31:0] = 

Ox6c { {(32-TU_SKIP_SUM_WIDTH){1'b0}},tu_skip_sum[TU_SKIP_SUM_WIDTH- 
1:0)}; 
assign info_data12[31:0] = 

0x70 
{8'b0,1'b0,cr_qp_max[6:0],1'b0,cb_qp_max[6:0],1'b0,luma_qp_max[6:0]}; 
assign info_data13[31:0] = 

0x74 
{8'b0,1'bO,cr_qp_min[6:0],1'b0,cb_qp_min[6:0],1'b0,luma_qp_min[6:0]}; 

hoe assign info_data14[31:0] = 

x 

{{(32-QP_SUM_WIDTH){1'b0}},luma_qp_sum[QP_SUM_WIDTH-1:0]}; 
assign info_data15[31:0] = 

Ox7c 


{£{(32-QP_SUM_WIDTH){1'b0}},cb_qp_sum[QP_SUM_WIDTH-1:0]}; 


0x80 assign info_data16[31:0] = 
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offset Description 


{£{(32-QP_SUM_WIDTH){1'b0}},cr_qp_sum[QP_SUM_WIDTH-1:0]}; 


assign info_data17[31:0] = 


0x84 
{12'd0,inter_sw_mv_x_pu_cnt_sum[19:0]}; 
assign info_data18[31:0] = 
0x88 
{12'd0,inter_sw_mv_y_pu_cnt_sum[19:0]}; 
Ox8c swreg274_sta_ pix_range_y 


0x90 swreg275_sta_ pix_range_u 


0x94 swreg276_sta_ pix_range_v 


The base address of config link table mode is RKVDEC_BASE+0x100. 


5.4.4.2VDPU381 Output Buffer Size Requested 
We define variables ceilIM(N) as follows: 
ceil(M,N)=ceilM (N) =((N + M -1)/M)*M 
(1). Output frame decoder buffer size 
If output select YCbCr 4:2:0 semi-planar raster-scan format, you can use follows formula to 
calculate the decoder frame buffer size. 
luma _ frame _buffer _ size = y _vir __hor _stride* pic_h* bit __depth_y/8 
chroma _ frame _ buffer _ size =uv _vir _hor _stride* (pic _h/2)* bit _depth_c/8 
frame _ buffer _ size =luma _ frame _buffer _ size + chroma _ frame _ buffer _ size 
There: 
@ y_vir_hor_stirde: The virtual stride of luma, it must should more bigger than picture 
width 
@® uv_vir_hor_stride: The virtual stride of chroma, it must should more big than picture 
width for YCbCr 4:2:0 
@ bit_depth_y/c: Main10 or main, its value will be 10 or 8 
Second, if FBC format be selected, you can use follows formula to calculate the decoder 
frame buffer size. 
fbc_head_buffer_size = vir_hor_fbc_head*(ceil64(pic_h)+16)/16 
payload_buffer_size = celi64(pic_w)*(ceil64(pic_h)+16)*pixel_byte_num 
max_fbc_buffer_size = fbc_head_buffer_size + payload_buffaer_size 
There: 
e vir_hor, foc. head: the orizontal virtual stride of fbc head, its valud should more bigger 
than Ce pic _w)/1 ; 
@ pixel_byte_num: yuv400 and yuv444 is 3xbitdepth/8; yuv420 is 1.5xbitdepth/8; yuv422 
is 2xbitdepth/8 
But payload real buffer size space used will less than payload_buffer_size, it will according to 
FBC compress rate. 
(2). Output frame colmv buffer size 
If colmv compress be disabled, you can use follows formula to calculate the decoder frame 
buffer size. 


Table 5-12 Colmv uncompress info 


Format Colmv_size Colmv space(bytes unit) 
h264 4x4 8 

hevc 16x16 16 

vp9 8x8 16 

avs2 16x16 8 


So, the colmv uncompress size is: 
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colmy _ buffer _ sizeO = (ceil64( pic __ w)* ceil64( pic __h)/(colmv _ size* colmy _ size))* colmy _ bytes 
The buffer size unit is byte unit. 
If colmv compress be active, you can use follows formula to calculate the decoder frame 
buffer size. 
segment_w = (64* colmv_size *colmv_size) /ctu_size 
segment_h = ctu_size 
pic_w_align = ceil(pi C_w segnent _w) 
pic_h_align = ceil(pi c_h, segnent _h) 
seg_cnt_w=pic_w_align/segment_w 
seg_cnt_h=pic_h_align/segment_h 
segment_head_line_size=ceil (seg_cnt_w.16) 
seg_head_size=segment_head_line_size*seg_cnt_h 
seg_payload_size=seg_cnt_w *seg_cnt_h *64*colmv_bytes 
colmv_compress_size=seg_head_size+seg_payload_size 


where: . : 

e ctu _ size: ctu Size; 

e colmv_size: the block size for each colmv 
e colmv_bytes: each colmv space used 


(3). Error info buffer size 
If error infomation be enable write to DDR, the error info buffer size will be required, and we 
can use the follows formula to calculate the error info buffer size. 

error _ info _buffer _ size = ceil2(slice __num)*8 
only h264 and h265 support error info output. 
5.4.4.3 VDPU381 Decoder temporary Buffer Size Requested 
The temporary buffer only used when VDPU346 on working status.The data write to 
temporary buffer size is row and col buffer data, we suggest row buffer used internal sram 
buffer will enhance the decoder performance. 
Row buffer and Col buffer size require are listed as fellows. 

Table 5-13 Row or Col buffer size required 


data type required condtion buffer size 
STRMD Row | H.265/H.264/VP9/AVS2 3*pic_width 
Inter Row H.265/H.264/VP9/AVS2 6*pic_width 
Inter Col H.265/H.264/VP9/AVS2 3*pic_height 
Transd Row | H.265/H.264/VP9/AVS2 0.4* pic_width 
Transd col H.265/H.264/VP9/AVS2 0.1* pic_height 
Recon Row H.265/H.264/VP9/AVS2 6*pic_width 
Dblk Row H.265/H.264/VP9/AVS2 22*pic_width 
Sao Row H.265/H.264/VP9/AVS2 6*pic_width 
FBC Row H.265/H.264/VP9/AVS2 11*pic_width 
Filterd Col H.265/VP9, have col tile 67* pic_height 


5.4.5 VDPU720 feature supported 

1. JPEG Decoder 

JPEG features supported by decoder are as shown in Error! Reference source not found.. 
Table 5-14 JPEG features 


Feature Decoder support 

Input data format JFIF file format 1.02 
YCbCr 4:0:0, 4:2:0, 4:2:2, 4:4:0, 4:1:1 and 4:4:4 semi- 
planar 

Decoding scheme frame by frame 

Output data format YCbCr 4:0:0, 4:2:0, 4:2:2, 4:4:0, 4:1:1 and 4:4:4 semi- 
planar 

Supported image size 48x48 to 65536x65536(4295Mpixels) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 381 


RK3588 TRM-Part1 


Feature Decoder support 
Step size 8 pixels 

Maximum frame rate Up to 560 million pixels per second 
Thumbnail decoding JPEG compressed thumbnails supported 
Restart marker frequency Supported 
decoding 
MJPEG Supported 
Error detection Supported 


External memory 


System bus 


Fig. 5-11 The dataflow of JPEG decoder and post-processor 


The data flow of jpeg decoder is as Fig. 5-11 The dataflow of JPEG decoder and post- 
processor 

shown. The decoder software starts decoding the picture by parsing the stream headers (1) 
and then writes the following items to external memory: 
VLC tables (2) 
Quantization tables (3) 

Last step for the software is to write the hardware control registers and to enable the 
hardware (4). After starting hardware, SW waits interrupt from HW. 

Hardware decodes the picture by reading stream (5), VLC (6) and QP (7) tables. Hardware 
writes the decoded output picture memory one macroblock at a time (8). When the picture 
has been fully decoded, or the hardware has run out of stream data, it gives an interrupt 
with a proper status flag and provides stream end address for software to continue and 
returns to initial state. 
The follow image post-processor only support combined mode. 


2. Image Post-processor 
The features supported by Post-processor are as show in Error! Reference source not f 
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ound.. 


Table 5-15 Post-processor features 


Feature 


Post-processor support 


Input data format 


Any format generated by the decoder in combined mode 
YCbCr 4:2:0 semi-planar 

YCbCr 4:2:0 planar 

YCbYCr 4:2:2 

YCrYCb 4:2:2 

CbYCrY 4:2:2 

CrYCbY 4:2:2 


Post-processor scheme 


Frame by frame. Post-processor handles the image macroblock 
by macroblock. 


Input image source 


Internal source 


Output data format 


YCbCr 4:2:0 semi-planar 

YCbCr 4:2:2 

YCrYCb 4:2:2 

CbYCrY 4:2:2 

CrYCbY 4:2:2 

Fully configurable RGB channel lengths and locations inside 24 
bits, e.g. RGB 24-bit (8-8-8), RGB 16-bit(5-6-5). 


Input image size 


48x48 to 65536x65536 
Step size 8 pixels 


Output image size 


16x16 to 65536x65536 
Horizontal step size 1 
Vertical step size 1 


Image down-scaling 


Proprietary averaging filter 
Arbitrary, integer scaling ratio separately for both dimensions 
0/2/4/8 down-scaling ratio 


YCbCr to RGB color 


BT.601 compliant 


conversion BT.709 compliant 
User definable conversion coefficient 
Dithering 2x2 ordered spatial dithering for 4, 5 and 6 bit RGB channel 


precision 


Output picture 


support raster or tile mode picture out 
luma 8x8 block tile 


In pipe-line mode, the post-processor works together with the multi-format decoder. The PP 
will take its input directly from the decoder. The dataflow is as Fig. 5-12 Post-process 


Dataflow 
show. 
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Input stream 
buffer 


Fig. 5-12 Post-process Dataflow 


5.4.6 VDPU981 feature supported 
1.AV1 
Table 5-16 Video H.265 decoder features 
|/Feature  ———s—S—C~CSCSSC: Decco Support 
AV 1 byte unit stream 


Frame by frame 


output at fomat YCbCr 4:2:0 Semi-Planar 

Output data format FBC output format 

YCbCr Tiled Semi-Planar 
step size 16pixels 


Main 
Profile/level Maini0 
level 6.0 


5.4.7 VEPU121 feature supported 
1. JPEG encoder 
The JPEG features supported by encoder are shown as follows. 
Table 5-17 Video Jpeg encoder feature 
[Feature —C—i‘“‘~d éEMcOer'supporrte sd 
YCbCr formats: 
YCbCr 4:2:0 planar 
YCbCr 4:2:0 semi-planar 
YCbYCr 4:2:2@ 
CbYCrY 4:2:2 Interleaved@ 
Input data format RGB formats:@ 


RGB444 to BGR444 


RGB555 to BGR555 
RGB565 to BGR565 
RGB888 to BRG888 
RGB101010 and BRG 101010 


JFIF FILE format 1.02 
Output data format Non-progressive JPEG 


Supported image size 96x96 to 8192x8192(64 million pixels) 
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[Feature Ci Emcodersupport 
Pp CCC Step size 4 pixels 


@internally encoder handles image only in 4:2:0 format 
5.4.8 VEPU580 feature supported 
Table 5-18 HEVC and H.264 encoder feature 
[Feature «| Decodersupport) 
Input data format YCbCr formats: 
YCbCr 4:2:0 planar 
YCbCr 4:2:0 semi-planar 
YCbYCr 4:2:2 
CbYCrY 4:2:2 Interleaved 
Frame Buffer Compression 
RGB formats: 
RGB888 
ARGB8888 


5.5 Register Description 


5.5.1 Internal Address Mapping 
This section describes the control/status registers of the codec. 
If VDPU121 decoder is chosen to work, the register base address is VDPU121_ base. 
If VDPU381 ccu is chosen to work, the register base address is VDPU381_CCU_base. 
If VDPU381 coreO is chosen to work, the register base address is VDPU381_core0_base. 
If VDPU381 corel is chosen to work, the register base address is VDPU381_corel1_base. 
If VDPU720 decoder is chosen to work, the register base address is VDPU720_base. 
If VDPU981 decoder is chosen to work, the register base address is VDPU981_ base. 
If VEPU121 coreO is chosen to work, the register base address is VEPU121_coreO_base. 
If VEPU121 corel is chosen to work, the register base address is VEPU121_corel1_base. 
If VEPU121 core2 is chosen to work, the register base address is VEPU121_core2_base. 
If VEPU121 core3 is chosen to work, the register base address is VEPU121_core3_base. 
If VEPU121 core4 is chosen to work, the register base address is VEPU121_core4_base. 
If VEPU580 coreO is chosen to work, the register base address is VEPU580_core0_base. 
If VEPU580 corel is chosen to work, the register base address is VEPU580_core1_base. 
All the register config base are listed as follows: 

Table 5-19 Base address of config 


VDPU381 core0/1 function config base 


VDPU381_core0/1_base+0x600 for Y channel 
VDPU381 core0/1 cache config base VDPU381_core0/1_base+0x640 for C channel 
VDPU381_core0/1_base+0x680 for head channel 


; VDPU381_core0/1_base0/1+0x700 for rd channel 
MOPUee 1 cored domme. Contig base VDPU381_core0/1_base0/1+0x740 for wr channel 
VDPU720 function config base VDPU720_base0/1 
VDPU720 mmu config base VDPU720_base0/1+0x480 
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VDPU981 MMU base VDPU981_base + 0x30000 


tae core0/1/2/3/4 function config VEPU121. core0/1/2/3/4_base 


VEPU580 function config base 
Table 29-15 Base address value 
[Baseaddr sft 


VDPU720_base 
VDPU981_base 
VEPU121_core0_base 
VEPU121_core1_base 
VEPU121_core2_base 
VEPU121_core3_base 
VEPU121_core4_base 
VEPUS80_core0_base 
VEPU580_core1_base 


5.5.2 VDPU121 Registers Summary 


mame | ote se] nee 


ID register(read only)when vpu 
VERSION TT |0x0000 |W |ox03680000 share memory with heve, this 
aa Fee register is not be used. 
VDPU SWREG1 0x0004 w_Jox00000000 Interrupt register decoder 


Device configuration register 
VDPU_ SWREG2 0x0008 Wrote Ascodar 


VDPU_SWREG3 ox000c |w |oxoood0001 ‘| Pevice control register 0 (decode, 
picture type etc) 
Decoder control register 1 (picture 
VDPU_ SWREG4 H264 |0x0010 Wrco0.o00 parameters) 
VDPU SWREG4 0x0010 |W 0x00000000 Decoder control register 1(picture 
parameters) 
Decoder control register2 (stream 
VDPU_SWREGS5 0x0014 Hv reo0.one decoding table selects) 
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mame [ott [se meet vos [eect 
Decoder control register2 (stream 
VDPU_ SWREGS5 H264 |0x0014 Wfxco0o00 decoding table selects) 


Decoder control register 3 (stream 
VDPU_SWREG6 0x0018 Hv froo0.o00 buffer information) 

Decoder control register 4 (H264, 
VDPU_SWREG7 Ox001c ww Jox00000000 VC-1 control ) 


Decoder control register 5(H264, 
VDPU_SWREG8 0x0020 Hv freo00ne VC-1 control) 

Base address for MB-control (RLC) 
VDPU_SWREG9 0x0024 Hv fre00.000 /VC-1 intensity control 0. 


Base address for differential 
motion vector base address (RLC- 
oe 0x0028 0x00000000 —_|mode)/H264 P initial fwd ref pic 
ess list register(4-9)/ VC-1 intensity 
control 1. 
Base address for differential 
motion vector base address (RLC- 
VDPU SREGi0 H264 |0x0028 0x00000000 mode)/H264 P initial fwd ref pic 
list register(4-9)/VC-1 intensity 
control 1. 


Base address for H.264 intra 
prediction 4x4/base address for 
VDPU SWREG11 H26 MPEG-4 DC component 
4 ones 0x00000000 | (RLC)/H264 P initial fwd ref pic list 
register(10-15)/VC-1 intensity 
control 2 
Base address for RLC data (RLC)/ 
VDPU SWREG12 0x0030 0x00000000 stream start address/decoded end 
addr register (VLC) 
Base address for decoded picture/ 
VDPU_SWREG13 0x0034 0x00000000 base address for JPEG decoder 
output luminance picture 
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SWREG14 0x0038 |W 0x00000000 


SWREG15 0x003c 
VDPU_SWREG15 0x003c 


VDPU_SWREG16 0x0040 
VDPU_SWREG17 0x0044 


VDPU_SWREG18 0x0048 
VDPU_SWREG19 0x004c 
VDPU_SWREG20 0x0050 


VDPU_SWREG21 0x0054 
VDPU_SWREG22 0x0058 
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Base address for reference picture 
index O0/base address for JPEG 
decoder output chrominance 
picture 


0x00000000 JPEG roi control 


Base address for reference picture 


Bee e ooo Nindex 1/JPEG control 


Base address for reference picture 
0x00000000 index 2/List of VLC code lengths in 
first JPEG AC table 


Base address for reference picture 
0x00000000 index 3/List of VLC code lengths 
in first JPEG AC table 


Base address for reference picture 
index 4/VC1 control/MPEG4 MVD 
0x00000000 control/List of VLC code lengths in 
first JPEG AC table/VC-1 intensity 
control 4. 


Base address for reference picture 
index 5/MPEG4 TRB/TRD delta 
0x00000000 0/VC-1 intensity control 3 List of 
VLC code lengths in first/second 
JPEG AC table. 


Base address for reference picture 
index 6/MPEG4 TRB/TRD delta - 
0x00000000 1/List of VLC code lengths in 
second JPEG AC table. Note: The 
h264 decoder will use these bits. 


Base address for reference picture 
index 7/MPEG4 TRB/TRD delta 1 / 
0x00000000 List of VLC code lengths in second 
JPEG AC table. Note: The h264 
decoder will use these bits. 


Base address for reference picture 
index 8/List of VLC code lengths in 
second JPEG AC table. Note: The 
h264 decoder will use these bits. 


0x00000000 


fr foresees 
ee 
fos 
+ fos 
+ pa 
aaa 
+ pa 
+ pa 
rf 
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mame [ome 


Base address for reference picture 
index 9 / List of VLC code lengths 
VDPU SWREG23 Oxtpee 0x00000000 {in first JPEG DC table. Note: The 
h264 decoder will use these bits. 
Base address for reference picture 
index 10/List of VLC code lengths 
0x00000000 in first JPEG DC table. Note: The 
h264 decoder will use these bits. 
Base address for reference picture 
index 11/List of VLC code lengths 
0x00000000 in second JPEG DC table. Note: 
The h264 decoder will use these 
bits. 
Base address for reference picture 
index 12/list of VLC code lengths 
0x00000000 in second JPEG DC table. Note: 
The h264 decoder will use these 
bits. 
Base address for reference picture 
index 13/VC-1 bitp! mbctrl. Note: 
QROOOQOOD the h264 decoder will use these 
bits. 


VDPU_SWREG24 0x0060 
VDPU_SWREG25 
VDPU_SWREG26 


Base address for reference picture 
0x00000000 index14. Note: The h264 decoder 
will use these bits. 

Base address for reference picture 
0x00000000 index15. Note: The h264 decoder 
will use these bits. 

proosooce fir picture numbers for 
pro00oac0 index 0 and 1 (H264 VLC). 
Reference picture numbers for 
0x00000000 index 2 and 3 (H264 VLC). 
Reference picture numbers for 
0x00000000 index 4 and 5 (H264 VLC). 
Reference picture numbers for 
0x00000000 index 6 and 7 (H264 VLC). 
Reference picture numbers for 
W 0x00000000 index 8 and 9 (H264 VLC)/MPEG4, 
VC1 prediction filter taps 
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ROE SWREG35_JPEG | 9, 9Q8¢ Hv fxcooo0e JPEG roi offset/dc base address 


Reference picture numbers for 
VDPU_ SWREG35 Ox008c |W 0x00000000 index 10 and 11 (H264 VLC)/VC1 

prediction filter taps 

Reference picture numbers for 
VDPU_SWREG36 0x0090 |W 0x00000000 index 12 and 13 (H264 VLC)/VC1 

prediction filter taps 
ROI eee Hv freo0o0e JPEG roi offset/dc length 
VDPU_SWREG37 ox0094 |w |oxooo00000 _|Referencegmigttye numbers for 
=e st index 14 and 15 (H264 VLC). 

Reference picture long term flags 
VDPU_SWREG38 0x0098 Hv reo0.o0e (H264 VLC). 

Reference picture numbers for 
YOPLSIREGSE 128 Jox0098 |W ox00000000__ index 12 and 13 (H264 VLC)/VC1 

prediction filter taps 

Reference picture valid flags 
VDPU_SWREG39 0x009c a 0x00000000 (H264 VLC). 

Reference picture numbers for 
joes Tee oxo 0x00000000 index 12 and 13 (H264 VLC)/VC1 

prediction filter taps 

Base address for standard 
VDPU_SWREG40 0x00a0 Hv froo0o0e dependent tables 

Base address for direct mode 
VDPU_ SWREG41 Ox00a4 |W 0x00000000 motion vectorsNote: The h264 

decoder will use these bits. 

Bi_dir initial ref pic list register (0- 
VDPU_ SWREG42 Ox00a8 |W 0x00000000 2). Note: The h264 decoder will 

use these bits. 

Bi-dir initial ref pic list register (3- 
VDPU_ SWREG43 Ox00ac |W 0x00000000 5). Note: The h264 decoder will 

use these bits. 

Bi-dir initial ref pic list register (6- 
VDPU_SWREG44 Ox00b0O |W 0x00000000 8). Note: The h264 decoder will 

use these bits. 
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Bi-dir initial ref pic list register (9- 
VDPU_SWREG45 Ox00b4 |W 0x00000000 11). Note: The h264 decoder will 

use these bits. 

Bi-dir initial ref pic list register 
VDPU_ SWREG46 Ox00b8 |W 0x00000000 (12- 14). Note: The h264 decoder 

will use these bits. 

Bi-dir and P fwd initial ref pic list 
VDPU_ SWREG47 OxO0bc |W 0x00000000 register (15 and P 0-3). Note: The 

h264 decoder will use these bits. 
VDPU SWREG48 0x00c0 w_Jox00000000 Error concealment register 

Prediction filter tap register for 
VDPU_SWREG49 0Ox00c4 Wreo0.o0e H264, MPEG4, VC1 

Synthesis configuration register 
VDPU_SWREG50 0x00c8 Wns d@coden® (read only) 
VDPU SWREGS1 0x00000000 Reference picture buffer control 
a register 

Reference picture buffer 
VDPU_SWREG52 Ox00d0 Hv xc00o0e information register 1 (read only) 

Reference picture buffer 
VDPU_SWREGS3 Ox00d4 jv. froo0o0e information register 2 (read only) 
VDPU_SWREG54 oxoods |w  |oxe5daoo00 ~—*|[ Synthesis configuration register 

decoder 1 (read only) 

Reference picture buffer 
VDPU_ SWREG55 OxO00dc |W 0x00000000 2/Advanced prefetch control 

register 

Reference buffer information 
VDPU_SWREG56 0x00e0 Hv freo0ooe register 3 (read only) 
VDPU_SWREG57_INTR Intra_dll3t,intra_dblspeed, 
A_INTER Ox00e4 Hv froo0one inter_dblspeed, stream_len_hi 

Intra_dll3t,intra_dblspeed, 
VDPU_SWREG57 Ox00e4 Wfre00o0e inter_dblspeed, stream_len_hi 
VDPU_SWREGS58 0x00e8 Wfxco0o0e ae mebugcregister ) (read 
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H264 Chrominance 8 pixel 
VDPU_ SWREG60 vopu sweecso | OxO0O0f0O w Joxoo000000 Interrupt register post-processor 


Device configuration register post- 
VDPU_SWREG62 OxOO0f8 w_Jox00000000 Deinterlace control register 

Base address for reading post- 
VDPU_ SWREG63 OxO00fc |W 0x00000000 processing input picture 

uminance (top field/frame) 

Base address for reading post- 
VDPU_ SWREG64 0x0100 |W 0x00000000 processing input picture Cb/Ch 

(topfield/frame) 

Base address for reading post- 
VDPU_SWREG65 0x0104 Hv frc00.o00 processing input picture Cr 

Base address for writing post- 
VDPU_SWREG66 0x0108 Hv frco00e processed picture luminance/RGB 


Base address for writing post- 
VDPU_SWREG67 0x010c Wfxcoo.oae processed picture Ch 
VDPU_SWREG68 0x0110 0x00000000 Register for contrast adjusting 


Register for colour conversion and 
VDPU_SWREG69 0x0114 Hv roo0o0e contrast adjusting 
VDPU_SWREG70 0x0118 0x00000000 Register for colour conversion 0 


Register for colour conversion 1 + 
VDPU_ SWREG71 OxO01ic Wfroo0one catationunade 
VDPU. SWREG72 vopu swRes72 0x0120 w_Jox00000000 PP input size and cropping register 


PP input picture base address for 
VDPU_SWREG73 0x0124 Hv fxoo0o0e y bettors fale 

PP input picture base for Ch 
VDPU_SWREG74 0x0128 Hv freo0one bottom field 
VDPU_SWREG79 0x013¢ Hv fxoo0o0e Beer areare er eeu 
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Scaling register 0 ratio & padding 
VDPU_ SWREG80 0x0140 Hv frco0o0e for Rand G 


VDPU_SWREG88 0x0160 Hv froo0one Mask“i,size and PP original width 
register 
VDPU_SWREG89 0x0164 w_Jox00000000 Mask 2 size register 


VDPU voru swrecso | 0x0168 w Joxoo000000 PiP register O 


namo fin agro 


Base address for alpha blend 2 gui 
VDPU_SWREG95 0x017c Hv fxco0on0 component 


VDPU_ SWREG98 0x0188 0x00000000 PP outupt width/height extension 
VDPU_SWREG99 0x018c w_— Joxeoooro00 PP fuse register (read only) 


Synthesis configuration register 
VDPU_SWREG100 0x0190 were post-processor (read only) 
VDPU_SWREG101 0x0194 w_Jox00000000 Soft reset signals 
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VDPU_SWREG103 0x019c w_Jox00000000 Axi ddr rdata num, the unit is byte 
VDPU_ SWREG104 0x01a0 w_Joxoo000000 Vdpu write data byte num 


VDPU_SWREG105 0x01a4 w_ |ox0000000 Monitor signal sellected 
VDPU_ SWREG106 0x01a8 ww foxo0000000 Performance montor cnt0O 
VDPU_ SWREG107 0x00000000 Performance montor cnt1 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.3 VDPU121 Detail Registers Description 


VDPU_ SWREGO NEW VERSION 
Address: Operational Base + offset (0x0000) 


SS 


Major_version 
27:24 0x3 1’b0: 1080p support 
1’b1: 2160p support 


Minor_version 
8’dO: Audis 
8’d1: Audi 
23:16 0x68 8’d2: Maybach 
8’d3: Audib 
FF: Share memory with hevc, so should read version from hevc 
register 
Build 


VDPU_SWREGO 
Address: Operational Base + offset (Ox0000) 


Cg 
. Pro_num 
31:16|RW foxoo00 project number 


Major_version 
Minor_version 
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ID_ASCITI_EN 


5; Build_version 


VDPU_SWREG1 
Address: Operational Base + offset (0x0004) 


‘oe[e vane] meinen 


Sw_dec_pic_inf 

B slice detected. This signal is driven high during picture ready 
24 RW {0x0 interrupt if B-type slice is found. This bit does not launch 

interrupt but is used to inform SW about h264 tools. 

Note: The h264 decoder will use these bits. 


isp poo fed 


Sw_dec_timeout 

Interrupt status bit decoder timeout. When high the decoder 0 
has been idling for too long. HW will self reset. Possible only if 
timeout interrupt is enabled. 

Note: The h264 decoder will use these bits. 

Sw_dec_slice_int 

Interrupt status bit dec_slice_decoded. When high SW must set 
new base addresses for Sw_dec_out_base and. 
Sw_jpg_ch_out_base before reseting this status bit. Used for 
JPEG snapshot modes. 


Note: The JPEG decoder will use these bits. 


Sw_dec_error_int 

Interrupt status bit input stream error. When high, an error is 
found in input data stream decoding. HW will self reset. 

Note: The h264 decoder will use these bits. 

Sw_dec_aso_int 

Interrupt status bit ASO (Arbitrary Slice Ordering) 
detected.When high, ASO detected in input data stream 
decoding. HW will self reset. 

Note: The h264 decoder will use these bits. 
Sw_dec_buffer_int 

Interrupt status bit input buffer empty. When high, Input stream 
buffer is empty but picture is not ready. HW will not self reset. 
Note: The h264 decoder will use these bits. 

Sw_dec_bus_int 

Interrupt status bit bus. Error response from bus. HW will self 
reset. 

Note: The h264 decoder will use these bits. 

Sw_dec_rdy_int 

Interrupt status bit decoder. When this bit is high decoder has 
decoded a picture. HW will self reset. 

Note: The h264 decoder will use these bits. 
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Sw_dec_irq 

Decoder IRQ. When high, decoder requests an interrupt. SW will 
reset this after interrupt is handled. 

Note: The h264 decoder will use these bits. 


Sw_dec_irq_dis 


Decoder IRQ disable. When high, there are no interrupts 
concerning decoder from HW. Polling must be used to see the 
interrupt statuses. 

Note: The h264 decoder will use these bits. 


Decoder enable. Setting this bit high will start the decoding 
operation. HW will reset this when picture is processed or ASO or 
stream error is detected or bus error or timeout interrupt is 
given. 

Note: The h264 decoder will use these bits. 


Address: Operational Base + offset (0x0008) 


Sw_dec_axi_rd_id 

Read ID used for decoder reading services in AXI bus (if 
connected to AXI). 

Note: The h264 decoder will use these bits. 
Sw_dec_timeout_e 

Timeout interrupt enable. If enabled HW may return timeout 
interrupt in case HW gets stucked while decoding picture. 
Note: The h264 decoder will use these bits. 
Sw_dec_strswap32_e 


Decoder input 32bit data swap for stream data (may be used for 
64 bit environment): 

1'bO: No swapping of 32 bit words 

1'b1: 32 bit data words are swapped (needed in 64 bit 
environment to achieve 7-6-5-4-3-2-1-0 byte order(also little 
endian should be enabled)). 

Note: The h264 decoder will use these bits. 


Sw_dec_strendian_e 

Decoder input endian mode for stream data: 
1'bO: Big endian (0-1-2-3 order) 

1'b1: Little endian (3-2-1-0 order) 

Note: The h264 decoder will use these bits. 
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Sw_dec_inswap32_e 

Decoder input 32bit data swap for other than stream data 
(may be used for 64 bit environment): 

1'b0O: No swapping of 32 bit words 

1'b1: 32 bit data words are swapped (needed in 64 bit 
environment to achieve 7-6-5-4-3-2-1-0 byte order(also little 
endian should be enabled)) 

Note: The h264 decoder will use these bits. 
Sw_dec_outswap32_e 

Decoder output 32bit data swap (may be used for 64 bit 
environment): 

1'bO: No swapping of 32 bit words 

1'b1: 32 bit data words are swapped (needed in 64 bit 
environment to achieve 7-6-5-4-3-2-1-0 byte order(also little 
endian should be enabled)). 

Note: The h264 decoder will use these bits. 
Sw_dec_data_disc_e 

Data discard enable. Precise burst lengths are used with reading 
services. Extra data is discarded internally. 

Note: The h264 decoder will use these bits. 
sw_tiled_mode_msb 

Tiled mode msb. Concanated to Tiled mode Isb which form 2 bit 
tiled mode. Definition of tiledmode: 

2’dO: Tiled mode not enabled 

2'd1i: Tiled mode enabled for 8x4 tile size 

2'd2, 2'd3: Reserved 

Note: The h264 decoder will use these bits. 

Sw_dec_latency 

Decoder master interface additional latency. Can be used to slow 
down decoder HW between services in steps of 8 clock cycles: 


20 RW |0x0 


6’d0: No latency 
6’d1: Minimum 8 cycles of IDLE between services 
6’d2: Minimum 16 cycles of IDLE between services 


6’d63: Minimum latency of 504 cycles of IDLE between services 
Note: The h264 decoder will use these bits. 
Sw_dec_clk_gate_e 

Decoder dynamic clock gating enable: 

1'bO: Clock is running for all structures 

1'b1: Clock is gated for decoder structures that are not used 
Note: Clock gating value can be changed only when decoder is 
disabled. 

Sw_dec_in_endian 

Decoder input endian mode for other than stream data: 

1'bO: Big endian (0-1-2-3 order) 

1'b1: Little endian (3-2-1-0 order) 

Note: The h264 decoder will use these bits. 
Sw_dec_out_endian 

Decoder output endian mode: 

1'bO: Big endian (0-1-2-3 order) 

1'b1: Little endian (3-2-1-0 order) 

Note: The h264 decoder will use these bits. 
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Sw_tiled_mode_Isb 

Tiled mode Isb. Concatenated to Tiled mode msb which form 2 
bit tiled mode. Defined in tiled _mode_msb. 

Note: The h264 decoder will use these bits. 


Sw_dec_adv_pre_dis 

0x0 Advanced PREFETCH mode disable (advanced reference picture 
reading mode for video). 
Note: The h264 decoder will use these bits. 


Sw_dec_scmd_dis 

AXI Single Command Multiple Data O disable. (where only the 
first addresses of the burst are given from address generator). 
This bit is used to disable the feature (possible SW workaround if 
something is not working correctly). 

Note: The h264 decoder will use these bits. 
Sw_dec_max_burst 

Maximum burst length for decoder bus transactions. Valid 
values: 

AXI: 1-16 

Note: The h264 decoder will use these bits. 


VDPU_SWREG3 
Address: Operational Base + offset (0x000c) 


Sw_dec_mode 
Decoding mode: 
4'd0: H.264, 
4’d1: MPEG-4, 
4'd2: H.263, 
4'd3: JPEG, 
31:28/RW |0x0 aida: VC-1, 
4'd5: MPEG-2, 
4’'d6: MPEG-1, 
4’d11: AVS, 
Others: Reserved 
Note: All the decoder mode will use these bits. 


Sw_rlc_mode_e 
RLC mode enable: 
1'b1: HW decodes video from RLC input data + side information 
27 Rw. loxo (Differential MV's, separate DC coeffs, Intra 4x4. modes, MB 
control). Valid only for H.264 Baseline and MPEG- 4 SP. 
1'bO: HW decodes video from bit stream (VLC mode) + side 
information (bitplane data in VC-1). 
Note: The h264 and MPEG4 decoder will use these bits. 
Sw_skip_mode 
AVS: 
26 RW |0x0 1'bO: Special MB type code indicates skipped mbs 
1'b1: Means that skipped mbs are indicated using skip_run - 
syntax element like in 
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Sw_pjpeg_e 

Progressive JPEG enable: 

1'bO: Baseline JPEG 

1'b1: Progressive JPEG 

Sw_pic_interlace_e 

Coding mode of the current picture: 

1'bO: Progressive 

1'b1: Interlaced 

Note: The h264 decoder will use these bits. 
Sw_pic_fieldmode_e 

Structure of the current picture (residual structure) 

1'bO: Frame structure, this means MBAFF structured picture for 
interlaced sequence 1 = field structure 

Note: The h264 decoder will use these bits. 

Sw_pic_b_e 

B picture enable for current picture: 

1'bO: Picture type is I or P depending on sw_pic_inter_e 
1'b1: Picture type is BI (vc1)/D (mpeg1) or B depending on 
sw_pic_inter_e (not valid for H264 since its slice based 
information) 

Sw_pic_inter_e 

Picture type. 

1'b1: Inter type (P) 

1'bO: Intra type (I) See also sw_pic_b_e 
Sw_pic_topfield_e 

If field structure is enabled this bit informs which one of the 
fields is being decoded: 

1'bO: Bottom field 

1'b1: Top field 

Note: The h264 decoder will use these bits. 
Sw_fwd_interlace_e 

Coding mode of forward reference picture: 

1'bO: Progressive 

1'b1: Interlaced 

Note: For backward reference picture the coding mode is always 
same as for current picture. 

Sw_ref_topfield_e 

Indicates which field should be used as reference if 
sw_ref_frames = 0: 

1'bO: Bottom field 

1'b1: Top field 

Used only in VC-1 mode 

Sw_dec_out_dis 

Disable decoder output picture writing: 

1'b0O: Decoder output picture is written to external memory 
1'b1: Decoder output picture is not written to external memory 
Note: The h264 decoder will use these bits. 
Sw_filtering_dis 

De-block filtering disable 

1'b1: Filtering is disabled for current picture 

1'bO: Filtering is enabled for current picture 

Note: The h264 decoder will use these bits. 
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Sw_pic_fixed_quant 

Sw_pic_fixed_quant (DEC mode is VC-1 and AVS) 

1'bO: Quantization parameter can vary inside picture 
13 RW |0x0 1'b1: Quantization parameter is fixed (pquant) 

Sw_mvc_e(DEC mode is H264) 

Multi view coding enable. Possible for H264 only 

Note: The h264 decoder will use these bits. 


Sw_write_mvs_e 
Direct mode motion vector write enable for current picture / 
MPEG2 motion vector write enable for error concealment 
Purposes: 
1'bO: Writing disabled for current picture 

12 RW {0x0 1'b1: The direct mode motion vectors are written to external 
Memory. H264 direct mode motion vectors are written to DPB 
aside with the corresponding reference picture. Other decoding 
mode dir mode mvs are written to external memory starting 
from Sw_dir_mv_base. 
Note: The h264 decoder will use these bits. 


Sw_reftopfirst_e 
Indicates which FWD reference field has been decoded first. 

11 RW |0x0 1'bO: FWD reference bottom field 
1'b1i: FWD reference top field 
Note: The h264 decoder will use these bits. 
Sw_seq_mbaff_e 

10 RW |0Ox0 Sequence includes MBAFF coded pictures. 
Note: The h264 decoder will use these bits. 
Sw_picord_count_e 
H264_high config: Picture order count table read enable. If 

RW |Ox0O enabled HW will read picture order counts from memory in 
the beginning of picture. 
Note: The h264 decoder will use these bits. 
Sw_dec_timeout_mode 
When 1'b0 , timeout cycle is 181'b1 
BM ext When 1'b1i, timeout cycle is 221'b1 
Note: The h264 decoder will use these bits. 
Sw_dec_axi_wr_id 
: Write ID used for decoder writing services in AXI bus (if 

fe RO OR connected to AXI). 

Note: The h264 decoder will use these bits. 


VDPU_SWREG4 H264 
Address: Operational Base + offset (0x0010) 


Sw_pic_mb_width 
31:23)RW |0x000 Picture width in macroblocks = ((width in pixels + 15) /16) 
Note: The h264 decoder will use these bits. 
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Sw_pic_mb_height_p 

Picture height in macroblocks =((height in pixels+15)/16). 
18:11/RW |0x00 Picture height is informed as size of the (progressive) frame also 

For single field (of interlaced content) is being decoded 

or The h264 decoder will use these bits. 


10:5 |Ro foxoo 0x00 Reserved 
Sw_ref_frames 

4:0 |RW |0x00 H.264: Num_ref_frames, maximum number of short and long 
term reference frames in decoded picture buffer. 


VDPU_ SWREG4 
Address: Operational Base + offset (0x0010) 


jeanne] een 
; Sw_pic_mb_width 
31:23|RW |oxo00 Picture width in macroblocks = ((width in pixels + 15)/16). 


Sw_mb_width_ off 
. The amount of meaningfull horizontal pixels in last MB (width 
ee: t21BW: x0 offset) 0 if exactly 16 pixels multiple picture and all the 
horizontal pixels in last MB are meaningfull. 
Sw_pic_mb_height_p 
18:111/RW |ox00 Picture height in macroblocks =((height in pixels+15)/16). 
: Picture height is informed as size of the (progressive) frame also 
for single field (of interlaced content) is being decoded. 
Sw_mb_height_off 
10:7 IRw loxo The amount of meaningfull vertical pixels in last MB (height 
, offset 0 if exactly 16 pixels multiple picture and all the vertical 
pixels in last MB are meaningfull. 
Sw_alt_scan_e 
6 frw foro ne alternative vertical scan method used for interlaced 
frames. 
Sw_pic_mb_w_ext 
5:3. IRw loxo Picture mb width extension. If sw_pic_mb_width does not fit to 9 
: bits then these bits are used to increase the range up to 11 bits 
(used as 3 msb). 
Sw_pic_mb_h_ext 
2:0 |rRw Jloxo Picture mb height extension. If sw_pic_mb_height_p does not fit 
‘ to 9 bits then these bits are used to increase the range up to 11 
bits (used as 3 msb). 


VDPU_ SWREG5 
Address: Operational Base + offset (0x0014) 


Sw_strm_start_bit 
31:26}RW |0x00 Exact bit of stream start word where decoding can be started 
associates with sw_rlc_vlc_base). 
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Sw_sync_marker_e 
Sync markers enable: 
1'bO: Synch markers are not used. 
= Ole’ 1'b1: Synch markers are used. For progressive JPEG this 
indicates that there are restart markers in the stream after 
restart interval steps. 
Sw_typel_quant_e 
MPEG4: Type 1 quantization enable 
1'bO: Type 2 inverse Q method 
24 RW {0x0 1'b1: Type 1 inverse Q method (Q-tables used) 
H264 (h264_high config), scaling matrix enable: 
1'bO: Normal transform 
1'b1: Use scaling matrix for transform (read from external 


. Sw_ch_qp_offset 
23:10 Chroma Qp filter offset. (For H.264 this offset concerns Cb only) 
: Sw_ch_qp_offset2 
18:14 Chroma Qp filter offset for cr type. 
Sw_fieldpic_flag_e 
0 faw foxo | Flag for stream that field_pic_flag exists in stream. 


VDPU_SWREG5_ H264 
Address: Operational Base + offset (0x0014) 


ape vt 
Sw_strm_start_bit 

31:26;RW |0x00 Exact bit of stream start word where decoding can be started 
a 2. os with sw_rlc_vlc_base). 


ho ee typel_quant_e 
MPEG4: Type 1 quantization enable 
1'bO: Type 2 inverse Q method 
RW |0x0 1'b1: Type 1 inverse Q method (Q-tables used) 
H264 (h264_high config), scaling matrix enable: 
1'bO: Normal transform 
1'b1i: Use scaling matrix for transform (read from external 


. Sw_ch_qp_offset 
23% Chroma Qp filter offset. (For H.264 this offset concerns Cb only) 
. Sw_ch_qp_offset2 
169 Chroma Qp filter offset for cr type. 
Sw_fieldpic_flag_e 
0 faw foo Flag for stream that field_pic_flag exists in stream. 


VDPU_SWREG6 
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Address: Operational Base + offset (0x0018) 


Fg 
Sw_start_code_e 
Bit for indicating stream start code existence: 
31 RW |0x0 1'bO: Stream doesn't contain start codes 
1'b1i: Stream contains start codes 
Note: The h264 decoder will use these bits. 


Sw_init_qp 
30:25|RW |0x00 Initial value for quantization parameter (picture quantizer). 
Note: The h264 decoder will use these bits. 


Sw_ch_8pix_ileav_e 

Enable for additional chrominance data format writing where 

decoder writes chrominance in group of 8 pixels of Cb and then 
24 RW |0x0O corresponding 8 pixels of Cr. 

Data is written to sw_dec_ch8pix_base. Cannot be used if tiled 

mode is enabled. 

Note: The h264 decoder will use these bits. 


Sw_stream_len 
Amount of stream data bytes in input buffer. If the given buffer 
size is not enough for finishing the picture the corresponding 
interrupt is given and new stream buffer base address and 
stream buffer size information should be given (associates with 
Sw_rlc_vlc_base). 

23:0 |RW |0x000000 For VC-1 the buffer must include data for one picture/slice of the 
picture. 
For H264/MPEG4/H263/MPEG2/MPEG1 the buffer must include at 
least data for one slice/VP of the picture. 
For JPEG the buffer size must be a multiple of 256 bytes or the 
amount of data for one picture. 
Note: The h264 decoder will use these bits. 


VDPU_ SWREG7 
Address: Operational Base + offset (Ox001c) 


ate eet ae 
Sw_cabac_e 

31 RW |0x0 CABAC enable 
Note: The h264 decoder will use these bits. 


Sw_blackwhite_e 
1'bO: 4:2:0 sampling format 

my Rw |Yx0 1'b1: 4:0:0 sampling format (H264 monochroma) 
Note: The h264 decoder will use these bits. 


Sw_dir_8x8_infer_e 

Specifies the method to use to derive luma motion vectors in 
29 RW {0x0 B_skip, B_Direct_16x16 and B_direct_8x8_inference_flag (see 

direct_8x8_inference flag). 

Note: The h264 decoder will use these bits. 


Sw_weight_pred_e 
28 RW |0x0 Weighted prediction enable for P slices. 
Note: The h264 decoder will use these bits. 
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Sw_weight_bipr_idc 
Weighted prediction specification for B slices: 
: 2'b00: Default weighted prediction is applied to B slices 
et ee REO 2'b0O1: Explicit weighted prediction shall be applied to B slices 
2'b10: Implicit weighted prediction shall be applied to B slices 
Note: The h264 decoder will use these bits. 


20 [oe ee 
Sw_framenum_len 
20:16/RW |0x00 H.264: Bit length of frame_num in data stream. 
Note: The h264 decoder will use these bits. 
Sw_framenum 
: Current frame_num, used to identify short-term reference 
stil acl ema abe frames. Used in reference picture reordering. 
Note: The h264 decoder will use these bits. 


VDPU_ SWREG8 
Address: Operational Base + offset (0x0020) 


Sw_const_intra_e 
Constrained_intra_pred_flag equal to 1 specifies that intra 
prediction uses only. 
31 RW |0x0 Neighbouring intra macroblocks in prediction. When equal to 0 
also neighbouring. 
Inter macroblocks are used in intra prediction process. 
Note: The h264 decoder will use these bits. 
Sw_filt_ctrl_pres 
Deblocking_filter_control_present_flag indicates whether extra 
30 RW {0x0 variables controlling characteristics of the deblocking filter are 
present in the slice header. 
Note: The h264 decoder will use these bits. 


Sw_rdpic_cnt_pres 
Redundant_pic_cnt_present_flag specifies whether. 

ad pa ee Redundant_pic_cnt syntax elements. 
Note: The h264 decoder will use these bits. 

es frw oo Sw_8x8trans_flag_e 

28 RW |0x0 8x8 transform flag enable for stream decoding. 
Note: The h264 decoder will use these bits. 

erazjaw Sw_refpic_mk_len 

27:17|RW |0x000 Length of decoded reference picture marking bits. 
Note: The h264 decoder will use these bits. 
Sw_idr_pic_e 

16 fw foo ok (instantaneous decoding refresh) picture flag. 
Note: The h264 decoder will use these bits. 
Sw_idr_pic_id 

en ati identifies IDR (instantaneous decoding refresh) 
Note: The h264 decoder will use these bits. 
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VDPU_ SWREG9 
Address: Operational Base + offset (0x0024) 


ates 
Sw_pps_id 
: Pic_parameter_set_id, identifies the picture parameter set that is 
FEA RE 1Gx00 referred to in the slice header. 
Note: The h264 decoder will use these bits. 
Sw_refidx1i_active 
. Pecifies the maximum reference index that can be used while 
cell ake decoding inter predicted macro blocks. 
Note: The h264 decoder will use these bits. 


Sw_refidx0O_active 

Specifies the maximum reference index that can be used while 
18:14/RW |Ox00 decoding inter predicted macro blocks. This is same as in 

previous decoders (width increased with q bit). 

Note: The h264 decoder will use these bits. 


eo 
Sw_poc_length 

7:0 |RW |0x00 Length of picture order count field in stream. 
Note: The h264 decoder will use these bits. 


VDPU_SREG10 H264 RLC 
Address: Operational Base + offset (0x0028) 


pea ae 
Sw_diff_mv_base 

31:2 }|RW |Ox00000000 |For H264 and MPEG4, RLC mode: Differential motion vector base 
address. 


VDPU_SREG10 H264 
Address: Operational Base + offset (0x0028) 


oc 
bape pe few 


Copyright 2022 © Rockchip Electronics Co., Ltd. 405 


RK3588 TRM-Part1 


a 


. Sw_pinit_rlist_f4 
40 Jaw foxoo (SP reference picture list for P forward picid 4 


VDPU_SWREG1i1 H264 RLC 
Address: Operational Base + offset (0x002c) 


Sw_i4x4_or_dc_base 
31:2 }|RW |OxO0000000 |RLC mode: H.264: Intra prediction 4x4 mode base address. 


RLC mode: MPEG-4: DC component base address. 


VDPU_ SWREGi1 H264 
Address: Operational Base + offset (0x002c) 


ss 
vealeo oo ewes 
; Sw_pinit_rlist_f15 
ees aw foxoo [SM reference picture list for P forward picid 15 
i Sw_pinit_rlist_f14 
oun rw foxoo {Swe reference picture list for P forward picid 14 


VDPU_ SWREGi2 
Address: Operational Base + offset (0x0030) 
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oe|oe eve] econ 


Sw_rlc_vlc_base 

RLC mode: Base address for RLC data (Swreg3.sw_rlc_mode_e 
= 1). 

VLC mode: Stream start address / end addr+I288ess with byte 
precision (swreg4.rlc_mode_en = QO), start bit number in swreg5. 
stream_start_bit. When sw_dec_buffer_int is high or sw_dec_e 
is low this register contains HW return value of 
last_byte_address (not valid for jpeg) where stream has been 
read (and used) in accuracy of byte. For debug purposes the 
last_byte_address is also written when stream error/ASO is 
detected even though it may not be accurate. 

Note: The h264 decoder will use these bits. 


31:2 |RW |0x00000000 


VDPU_ SWREG1i3 
Address: Operational Base + offset (0x0034) 


Sw_dec_out_base 
Video: Base address for decoder output picture. Points directly to 
. start of decoder output picture or field. 
ote RW expoopoen. JPEG snapshot: Base address for decoder output luminance 
picture. 
Note: The h264 decoder will use these bits. 


VDPU_ SWREG14 
Address: Operational Base + offset (0x0038) 


Sw_referO_base 
? Base address for reference picture index 0. See picture index 
31:2 [RW /0x000000Q0 definition from toplevel_sp. 
Note: The h264 decoder will use these bits. 


Sw_refer0_field_e 
Refer picture consist of single fields or frame: 
1 RW |0x0 1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Note: The h264 decoder will use these bits. 
Sw_referO_topc_e 
Which field of reference picture is closer to current picture: 
RW |0Ox0 1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 
Note: The h264 decoder will use these bits. 


VDPU_SWREG15_ JPEG ROI 


Address: Operational Base + offset (0x003c) 
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ee|o evn] non 


Sw_jpegroi_in_endian 
Sw_jpegroi_in_endian 

19 RE ORD 1'bO: Big endian (0-1-2-3 order) 
1'b1: Little endian (3-2-1-0 order) 
Sw_jpegroi_in_swap32 
Sw_jpegroi_in_swap32 
1'bO: No swapping of 32 bit words 

18 Be! Ox0 1'b1: 32bit data words are swapped (needed in 64 bit 
environment to achieve 7-6-5-4-3-2-1 byte order (also little 
endian should be enabled). 
Sw_roi_sample_size 
ROI MB num sample each time 

: 2’b00: 1 

17:16}RW |0x0 2'b01: 8 
2'b10: 16 
2'b11: 8 


‘ Sw_roi_distance 
ote aw foxo BW distance between the sample MB and ROI start MB 
Sw_roi_out_sel 
ROI output selection 
: 2'b00: Output offset/dc 
PESO 0x0 2'b01: Output picture 
2'b10: Output offset/dc and picture 
2'b11: Output offset/dc 
Sw_roi_decode 
JPEG ROI decode 
Be EX0 1'bO: Build offset/dc table 
1'b1: ROI decode 
Sw_roi_en 
JPEG roi mode enable 
Be X0 1'b0O: Normal jpeg decode mode 
1'b1: JPEG roi mode 


VDPU_SWREG15 


Address: Operational Base + offset (0x003c) 


coe|v mv] een 


Sw_referi_base 
; Base address for reference picture index 1. See picture index 
BL scrmmene  Dxpooeonne definition from toplevel_sp. 
Note: The h264 decoder will use these bits. 


Sw_referi_field_e 

1 Rw loxo Refer picture consist of single fields or frame: 
1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Sw_referi_topc_e 

Rw loxo Which field of reference picture is closer to current picture: 

1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 
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VDPU_ SWREG1i6 
Address: Operational Base + offset (0x0040) 


Co 
Sw_refer2_base 

31:2 IRw loxo0000000 Base address for reference picture index 2. See picture index 
definition from toplevel_sp. 
Note: The h264 decoder will use these bits. 
Sw_refer2_field_e 
Refer picture consist of single fields or frame: 

1 RW {0x0 1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Note: The h264 decoder will use these bits. 
Sw_refer2_topc_e 
Which field of reference picture is closer to current picture: 

RW {0x0 1'bO: Bottom field is closer to current picture 

1'b1: Top field is closer to current picture 
Note: The h264 decoder will use these bits. 


VDPU_SWREG1i7 
Address: Operational Base + offset (0x0044) 


Ce 
Sw_refer3_base 

31:2 Irw |ox00000000 Base address for reference picture index 3. See picture index 
definition from toplevel_sp. 
Note: The h264 decoder will use these bits. 
Sw_refer3_field_e 
Refer picture consist of single fields or frame: 

1 RW {0x0 1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Note: The h264 decoder will use these bits. 
Sw_refer3_topc_e 
Which field of reference picture is closer to current picture: 

RW {0x0 1'bO: Bottom field is closer to current picture 

1'b1: Top field is closer to current picture 
Note: The h264 decoder will use these bits. 


VDPU_SWREG1i8 
Address: Operational Base + offset (0x0048) 


Sw_refer4_base 
: Base address for reference picture index 4. See picture index 
31:2 /RW |0x00000000 definition from toplevel_sp 
Note: The h264 decoder will use these bits. 
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Ss 


Sw_refer4_field_e 

Refer picture consist of single fields or frame: 
1 RW |0x0 1'bO: Teference picture consists of frame 

1'b1: Teference picture consists of fields 

Note: The h264 decoder will use these bits. 


Sw_refer4_topc_e 

Which field of reference picture is closer to current picture: 
RW |0Ox0 1'bO: Bottom field is closer to current picture 

1'b1: Top field is closer to current picture 

Note: The h264 decoder will use these bits. 


VDPU_ SWREGi9 
Address: Operational Base + offset (0x004c) 


ce [aslneetvie] erwin 
Sw_refer5_base 

31:2 IRw loxo0000000 Base address for reference picture index 5. See picture index 
definition from toplevel_sp. 
Note: The h264 decoder will use these bits. 
Sw_refer5_field_e 
Refer picture consist of single fields or frame: 

1 RW |0x0 1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Note: The h264 decoder will use these bits. 
Sw_refer5_topc_e 
Which field of reference picture is closer to current picture: 

RW |0Ox0 1'bO: Bottom field is closer to current picture 

1'b1: Top field is closer to current picture 
Note: The h264 decoder will use these bits. 


VDPU_SWREG20 
Address: Operational Base + offset (0x0050) 


Sw_refer6_base 
; Base address for reference picture index 6. See picture index 
SUPA) RM OK 00000000 definition from toplevel_sp. 
Note: The h264 decoder will use these bits. 


Sw_refer6_field_e 
Refer picture consist of single fields or frame: 
1 RW |0x0 1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Note: The h264 decoder will use these bits. 
Sw_refer6_topc_e 
Which field of reference picture is closer to current picture: 
RW |0Ox0 1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 
Note: The h264 decoder will use these bits. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 410 


RK3588 TRM-Part1 


VDPU_ SWREG21 
Address: Operational Base + offset (0x0054) 


Fs 
Sw_refer7_base 

31:2 IRw loxo0000000 Base address for reference picture index 7. See picture index 
definition from toplevel_sp 
Note: The h264 decoder will use these bits. 
Sw_refer7_field_e 
Refer picture consist of single fields or frame: 

1 RW {0x0 1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Note: The h264 decoder will use these bits. 
Sw_refer7_topc_e 
Which field of reference picture is closer to current picture: 

RW {0x0 1'bO: Bottom field is closer to current picture 

1'b1: Top field is closer to current picture 
Note: The h264 decoder will use these bits. 


VDPU_SWREG22 
Address: Operational Base + offset (0x0058) 


Sw_refer8_base 
31:2 J|RW |OxOO000000 |Base address for reference picture index 8. See picture index 


definition from toplevel_sp. 


Sw_refer8_field_e 

1 Rw loxo Refer picture consist of single fields or frame: 
1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Sw_refer8_topc_e 

Rw loxo Which field of reference picture is closer to current picture: 

1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 


VDPU_SWREG23 


Address: Operational Base + offset (0x005c) 


Sw_refer9_base 
31:2 |RW |OxOOO00000 |Base address for reference picture index 9. See picture index 


definition from toplevel_sp. 
Sw_refer9_field_e 

1 rw loxo Refer picture consist of single fields or frame: 
1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
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se 


Sw_refer9_topc_e 

Rw loxo Which field of reference picture is closer to current picture: 
1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 


VDPU_ SWREG24 
Address: Operational Base + offset (0x0060) 


Sw_refer10_base 
31:2 |RW |OxOO000000 |Base address for reference picture index 10. See picture index 


definition from toplevel_sp. 


Sw_refer10_field_e 

1 Rw loxo Refer picture consist of single fields or frame: 
1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Sw_referi0_top_e 

Rw loxo Which field of reference picture is closer to current picture: 

1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 


VDPU_SWREG25 
Address: Operational Base + offset (0x0064) 


cee[ew seven] Been 


Sw_referil_base 
RW |0x0 Base address for reference picture index 11. See picture index 
definition from toplevel_sp. 
0x0 


Sw_referi1_field_e 
1 RW Refer picture consist of single fields or frame: 
1'bO: Reference picture consists of frame 


1'b1: Reference picture consists of fields 


Sw_refer1i1_topc_e 

Rw loxo Which field of reference picture is closer to current picture: 
1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 


VDPU_ SWREG26 
Address: Operational Base + offset (0x0068) 
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[ape vate = 
Sw_ a ae base 
31:2 |RW |OxOO000000 |Base address for reference picture index 12. See picture index 
definition from toplevel_sp. 


Sw_refer12_field_e 

1 Rw loxo Refer picture consist of single fields or frame: 
1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Sw_refer12_topc_e 

Rw loxo Which field of reference picture is closer to current picture: 

1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 


VDPU_SWREG27 


Address: Operational Base + offset a 


oxo vane a 
Sw_ a oa base 

31:2 |RW |OxOO000000 |Base address for reference picture index 13. See picture index 
definition from toplevel_sp. 
Sw_refer13_field_e 

1 Rw loxo Refer picture consist of single fields or frame: 
1'bO: Reference picture consists of frame 
1'b1i: Reference picture consists of fields 
Sw_refer13_topc_e 

ee Which field of reference picture is closer to current picture: 
1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 


VDPU_SWREG28 
Address: Operational Base + offset . ————  —— 


| it |attr Reset Value | eseription 
Sw_refer14_base 
31:2 |RW |OxOO000000 |Base address for reference picture index 14. See picture index 
definition from toplevel_sp. 


Sw_refer14_field_e 

1 Rw lox0 Refer picture consist of single fields or frame: 
1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Sw_refer14_topc_e 

Rw loxo Which field of reference picture is closer to current picture: 

1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 


VDPU_SWREG29 
Address: Operational Base + offset (0x0074) 
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ate en ve = 
Sw_ a base 

31:2 |RW |OxOO000000 |Base address for reference picture index 15. See picture index 
definition from toplevel_sp. 


Sw_refer15_field_e 

1 Rw loxo Refer picture consist of single fields or frame: 
1'bO: Reference picture consists of frame 
1'b1: Reference picture consists of fields 
Sw_refer15_topc_e 

Rw loxo Which field of reference picture is closer to current picture: 

1'bO: Bottom field is closer to current picture 
1'b1: Top field is closer to current picture 


VDPU_ SWREG30 
Address: Operational Base + offset (0x0078) 


[alse vae] emit 
; Sw_refer1_nbr 

31:16|RW |oxo000 Number for reference picture index 1. 
: Sw_referO_nbr 

ones Number for reference picture index 0. 


VDPU_SWREG31 


Address: Operational Base + offset (0x007c) 


se 
: Sw_refer3_nbr 

31:16|RW |oxo000 Number for reference picture index 3. 
: Sw_refer2_nbr 

e000 Number for reference picture index 2. 


VDPU_SWREG32 
Address: Operational Base + offset (0x0080) 


a va 
. Sw_refer5_nbr 
31:16|RW |oxo000 Number for reference picture index 5. 


: Sw_refer4_nbr 
arid Number for reference picture index 4. 


VDPU_SWREG33 
Address: Operational Base + offset (0x0084) 
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[ate a 
; Sw_refer7_nbr 
31:16|Rw foxoo00 Number for reference picture index 7. 


; Sw_refer6_nbr 
ead Number for reference picture index 6. 


VDPU_SWREG34 
Address: Operational Base + offset (0x0088) 


a 
‘ Sw_refer9_nbr 

31:16|Rw foxoo00 Number for reference picture index 9. 
: Sw_refer8_nbr 

wages Number for reference picture index 8. 


VDPU_SWREG35_ JPEG ROI 


Address: Operational Base + offset (0x008c) 


Ce 
. Sw_jpegdcoff_base 
Se eee PEG tol offest/dc base address. 


VDPU_SWREG35 


Address: Operational Base + offset (Ox008c) 


a 
; Sw_referi1_nbr 

31:16|RW foxo000 Number for reference picture index 11. 
: Sw_refer10_nbr 

Y dias Number for reference picture index 10. 


VDPU_SWREG36 
Address: Operational Base + offset (0x0090) 


; Sw_refer13_nbr 

31:16|RW |oxo000 Number for reference picture index 13. 
: Sw_refer12_nbr 

eae Number for reference picture index 12. 


VDPU_SWREG36_JPEG ROI 
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Address: Operational Base + offset (0x0090) 


cee[eweevone] eee 


Sw_jpegdcoff_len 
16:0 |RW /0x00000 The number of 64bit jpegdcoff, it can be used both when 
Sw_roi_decode is 1b0 or 1b1. 


VDPU_SWREG37 
Address: Operational Base + offset (0x0094) 


Cs 
: Sw_refer15_nbr 

31:16|Rw foxoo00 Number for reference picture index 15. 
: Sw_refer14_nbr 

pEOnOP Number for reference picture index 14. 


VDPU_ SWREG38 
Address: Operational Base + offset (0x0098) 


[assess] emit 
: Sw_pred_bc_tap_3_3 

ies jaw foxoo0 Prediction filter set 3, tap 3 
. Sw_pred_bc_tap_4_0 

oe aw foxoo0 Prediction filter set 4, tap 0 
: Sw_perd_bc_tap_4 1 

enoe0 Prediction filter set 4, tap 1 


VDPU_ SWREG38 H264 
Address: Operational Base + offset (0x0098) 


fe |atlntevae] eeiton 
: Sw_refer_Iterm_e 
peicucichaabade Long term flag for reference picture index [31:0]. 


VDPU_SWREG39 


Address: Operational Base + offset (0x009c) 


| Sw_pred_bc_tap_4_2 
31722 jaw foxoo0 Prediction filter set 4, tap 2 
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ce [as[te ve] erwin 
; Sw_pred_bc_tap_4_3 
anne jaw foxoo0 Prediction filter set 4, tap 3 


. Sw_pred_bc_tap_5_0 
eee Prediction filter set 5, tap 0 


VDPU_SWREG39_H264 
Address: Operational Base + offset (0x009c) 


feats vais] eto 
; Sw_refer_valid_e 
20000000 Valid flag for reference picture index [31:0] 


VDPU_ SWREG40 
Address: Operational Base + offset (0x00a0) 


ee 


Sw_qtable_base 
Base address for standard dependent tables: 
JPEG= AC,DC, QP tables 
31:2 |RW |OxO0000000 |MPEG4=QP table base address if type 1 quantization is used 
MPEG2=QP table base address 
H.264=base address for various tables 
Note: The h264 decoder will use these bits. 


VDPU_ SWREG41 
Address: Operational Base + offset (0x00a4) 


Sw_dir_mv_base 
Direct mode motion vector write/read base address. For H264 
this is used only for direct mode motion vector write base. 

31:2 J|RW |OxO0000000 |Progressive JPEG: ACDC coefficient read/write base address. If 
current round is for DC components this base address is pointing 
to luminance (separate base addresses for chrominance), for AC 

ponent rounds this base is used for current type 


VDPU_SWREG42 


Address: Operational Base + offset (0x00a8) 
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CS 
: Sw_binit_rlist_b2 

fone aw foxoo {Sw reference picture list for bi- direct backward picid 2. 
; Sw_binit_rlist_f2 

eee rw foxoo ‘fw. reference picture list for bi- direct forward picid 2. 


ieee ee eae list for bi- direct backward picid 1. 
PGi ere acerca list for bi- direct forward picid 1. 
Fil ee ec list for bi- direct backward picid 0. 
ee eae list for bi- direct forward picid 0. 


VDPU_SWREG43 


Address: Operational Base + offset (Ox00ac) 


SS ee : | 
seeps ee 
eo? tee ae list for bi- direct backward picid 5. 
eee es, ae list for bi- direct forward picid 5. 
Tues ee oie list for bi- direct backward picid 4. 
ria tace nice list for bi- direct forward picid 4. 

Sa cere vidi list for bi- direct backward picid 3. 
fae eu list for bi- direct forward picid 3. 


VDPU_ SWREG44 
Address: Operational Base + offset (Ox00b0) 


So 


' Sw_binit_rlist_b8 

ececee aw foxoo [Sub reference picture list for bi- direct backward picid 8. 
F Sw_binit_rlist_f8 

pee aw foxoo fw. reference picture list for bi- direct forward picid 8. 
. Sw_binit_rlist_b7 

19:15/aw foxoo Bw reference picture list for bi- direct backward picid 7. 
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[aise ai 
; Sw_ binit_rlist_f7 
sais aw foxoo ———{Sw. reference picture list for bi- direct forward picid 7. 


: Sw_binit_rlist_b6 

e:5 Jaw joxoo [Swe reference picture list for bi- direct backward picid 6. 
; Sw_binit_rlist_f6 

40 Jaw foxoo Sub reference picture list for bi- direct forward picid 6. 


VDPU_ SWREG45 
Address: Operational Base + offset (Ox00b4) 


a 
pupo foo fees 
Pane ralidal Peferenee nite list for bi-direct backward picid 11. 

Tiles erence rine list for bi-direct forward picid 11. 
raidelnererence pee list for bi-direct backward picid 10. 

aa eee list for bi-direct forward picid 10. 

Taitiel pererelge Gere list for bi-direct backward picid 9. 

THIF gomieer ce siete list for bi-direct forward picid 9. 


VDPU_ SWREG46 
Address: Operational Base + offset (Ox00b8) 


oe 
ee ea 
: Sw_binit_rlist_b14 
, aa aw foxoo [Sub reference picture list for bi-direct backward picid 14. 
. Sw_binit_rlist_f14 
aie, rw foxoo fw. reference picture list for bi-direct forward picid 14. 


Spee eae list for bi-direct backward picid 13. 
Sele ae ele list for bi-direct forward picid 13. 
inet ake list for bi-direct backward picid 12. 
eee ie list for bi-direct forward picid 12. 
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VDPU_ SWREG47 
Address: Operational Base + offset (Ox00bc) 


[alesis] mite 
Ee 
. Sw_pinit_rlist_f3 
pee aw foxoo SW. reference picture list for P forward picid 3. 
; Sw_pinit_rlist_f2 
Be0 aw foxoo (SMP reference picture list for P forward picid 2. 


T auirere acess list for P forward picid 1. 
eee list for P forward picid 0. 
neers ee list for bi-direct backward picid 15. 
Ce ie list for bi-direct forward picid 15. 


VDPU_ SWREG48 
Address: Operational Base + offset (0x00c0) 


ee 
Sw_startmb_x 

ren MB from SW for X dimension. Used in error concealment 
Note: The h264 decoder will use these bits. 
Sw_startmb_y 

ah MB from SW for Y dimension. Used in error concealment 
Note: The h264 decoder will use these bits. 


VDPU_SWREG49 


Address: Operational Base + offset (0x00c4) 


Se 
Sw_pred_bc_tap_0_0 

31:22}RW |0x000 Prediction filter set 0, tap 0 
Note: The h264 decoder will use these bits. 


Sw_pred_bc_tap_0_1 
21:12;/RW |0x000 Prediction filter set 0, tap 1 
Note: The h264 decoder will use these bits. 
Sw_pred_bc_tap_0O_2 
11:2 |RW |0Ox000 Prediction filter set 0, tap 2 
Note: The h264 decoder will use these bits. 
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VDPU_ SWREG50 
Address: Operational Base + offset (0x00c8) 


Sw_DEC_MPEG2_PROF 

Decoding format support, MPEG-2 / MPEG-1 
1'bO: Not supported 

1'b1: Supported 

Sw_DEC_VC1_ PROF 

Decoding format support, VC-1 

2’d0: Not supported 

2’d1i: Supported up to simple profile 

2’d2: Supported up to main profile 

2'd3: Supported up to advanced profile 
Sw_DEC_JPEG_PROF 

Decoding format support, JPEG 

1'bO: Not supported 

1'b1: Supported 

Sw_DEC_MPEG4_PROF 

Decoding format support, MPEG-4 / H.263 
2’'d0: Not supported 

2’d1i: Supported up to simple profile 

2'd2: Supported up to advanced simple profile 
Sw_DEC_H264_PROF 

Decoding format support, H.264 

2’d0: Not supported 

2’d1i: Supported up to baseline profile 
2’d2: Supported up to high profile labeled stream with restricted 
high profile tools 

Note: The h264 decoder will use these bits. 
Sw_DEC_PJEPEG_EXIT 

Progressive JPEG support: 

1'bO: Not supported 

1'b1: Supported 

Sw_DEC_OBUFF_LEVEL 

Decoder output buffer level: 

1'bO: 1 MB buffering is used 

1'b1: 4 MB buffering is used 

Note: The h264 decoder will use these bits. 


Sw_REF_BUFF_EXIST 
Note: The h264 decoder will use these bits. 

Sw_DEC_BUS_STRD 

Note: The h264 decoder will use these bits. 

Sw_DEC_SYNTH_LAN 

Note: The h264 decoder will use these bits. 


Sw_DEC_BUS_WIDTH 

2’'d0: Error 

2'd1: 32 bit bus 

2'd2: 64 bit bus 

2'd3: 128 bit bus 

Note: The h264 decoder will use these bits. 
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Sw_DEC_MAX_OWIDTH 
10:0 0x780 Max configured decoder video resolution that can be decoded. 
. Informed as width of the picture in pixels 
Note: The h264 decoder will use these bits. 


VDPU_SWREG51 


Address: Operational Base + offset (Ox00cc) 


Sw_refbu_e 
Refer picture buffer enable: 
31 Rw loxo 1'bO: Refer picture buffer disabled | i 
1'b1: Refer picture buffer enabled. Valid if picture size is QVGA 
or more 
Note: The h264 decoder will use these bits. 
Sw_refbu_thr 
. Reference buffer disable threshold value (cache miss amount). 
ote (Oxge Used to buffer shut down (if more misses than allowed). 
Note: The h264 decoder will use these bits. 
Sw_refbu_picid 
18:14;RW |0x00 The used reference picture ID for reference buffer usage 
Note: The h264 decoder will use these bits. 


Sw_refbu_eval_e 
Enable for HW internal reference ID calculation. If given 
13 Rw loxo threshold level is reached by any picture_id after first MB row, 
that picture_id is used for reference buffer fill for rest of the 
picture. 
Note: The h264 decoder will use these bits. 
Sw_refbu_fparmod_e 
Field parity mode enable. Used in refbufferd evaluation mode 
12 RW |Ox0 1'bO: Use the result field of the evaluation 
1'b1: Use the parity mode field 
Note: The h264 decoder will use these bits. 
a 


Sw_refbu_y_ offset 

Rw |0x000 Y offset for refbufferd. This coordinate is used to compensate 
the global motion of the video for better buffer hit rate. 
Note: The h264 decoder will use these bits. 


VDPU_SWREG52 
Address: Operational Base + offset (Ox00d0) 
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Sw_refbu_hit_sum 

The sum of the refbufferd hits of the picture. Determined for 
31:16;RW |0x0000 each 8x8 luminance partition of the picture. The proceeding of 

the HW calculation can be read during HW decoding. 

Note: The h264 decoder will use these bits. 


Sw_refbu_intra_sum 

The sum of the luminance 8x8 intra partitons of the picture. The 
15:0 |RW |0x0000 proceeding of the HW calculation can be read during HW 

decoding. 

Note: The h264 decoder will use these bits. 


VDPU_ SWREG53 
Address: Operational Base + offset (0x00d4) 


ee[em evans] men 


Sw_refbu_y_mv_sum 

The sum of the decoded motion vector y-components of the 

picture. The first luminance motion vector of each MB is used in 

calculation. Other motion vectors of the MB are discarded. Each 
Sie el emogegee motion vector is saturated between 256-255 before calculation. 

The proceeding of the HW calculation can be read during HW 

decoding. 

Note: The h264 decoder will use these bits. 


VDPU_SWREG54 
Address: Operational Base + offset (0x00d8) 


Sw_DEC_JPEG_EXTENS 

JPEG sampling support extension for 411 and 444 samplings 
31 Ox4 and support for bigger max resolution than 16 Mpix (up to 

67Mpixels): 

1'bO: Not supported 

1'b1: Supported 


Sw_DEC_REFBU_ILACE 


Refbufferd support for interlaced content: 
1'bO: Not supported 

1'b1: Supported 

Note: The h264 decoder will use these bits. 


Sw_REF_BUFF2_EXIST 
Reference picture buffer 2 usage: 
28 0x0 1'bO: Not supported 
1'b1: Reference buffer 2 is used 
Note: The h264 decoder will use these bits. 
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Sw_DEC_RTL_ROM 

ROM implementation type (If design includes ROMs) 
1'b0O: ROMs are implemented from actual ROM units 
1'b1: ROMs are impelemted from RTL 
Sw_DEC_AVS_ PROF 

Decoding format support, AVS 

1'bO: Not supported 

1'b1: Supported 

Sw_DEC_MVC_PROF 

Decoding format support, MVC 

1'bO: Not supported 

1'b1: Supported 

Sw_DEC_TILED_L 

Tiled mode support level 

2'd0O: Not supported 

2’'d1: Supported with 8x4 tile size 

2'd2, 2'd3: Reserved 

Note: The h264 decoder will use these bits. 


VDPU_SWREG55 
Address: Operational Base + offset (Ox00dc) 


Sw_refbu2_buf_e 
Refer picture buffer 2 enable: 

31 rw loxo 1'bO: Refer picture buffer disabled 
1'b1: Refer picture buffer enabled. Valid if picture size is QVGA 
or more (can be turned of by HW if threshold value reached). 
Note: The h264 decoder will use these bits. 


Sw_refbu2_ thr 
; Reference buffer disable threshold value (buffer miss amount). 
asad bse aes Used to buffer shut down (if more misses than allowed). 
Note: The h264 decoder will use these bits. 


Sw_refbu2_picid 
18:14;RW |0x00 The used reference picture ID for reference buffer usage 
Note: The h264 decoder will use these bits. 


Sw_apf_threshold 
Advanced prefetch threshold value. If current MB exceeds the 
4 threshold the advanced mode is not used. Value 0 disables 
1g. 0 RVRKO000 threshold usage and advanced. 
Refetch usage is restricted by internal memory limitation only. 
Note: The h264 decoder will use these bits. 


VDPU_SWREG56 


Address: Operational Base + offset (0x00e0) 
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ate ee ve 
Sw_refbu_top_sum 

31:16;RW |0x0000 The sum of the top partitions of the picture 
Note: The h264 decoder will use these bits. 


Sw_refbu_bot_sum 
15:0 |RW |0Ox0000 The sum of the bottom partitions of the picture 
Note: The h264 decoder will use these bits. 


VDPU_ SWREG57 INTRA INTER 
Address: Operational Base + offset (0x00e4) 


Fi [ateseetvaie] enon 
. Debug_service 
CS ee eee 


Sw_cache_en 
1'b1: Cache enable 

7 RW |0Ox0 1'bO: Cache disable 
When Sw_cache_en is 1'b1, Sw_pref_sigchan should also be 
1'b1. 
Sw_pref_sigchan 

6 few foo eta? mete smgt’ Haniel enable, 
Sw_axiwr_sel 

5 Rw loxo 1'bO: Auto sel encoder axi signals and decoder axi signals. 
1'b1: Sel decoder axi signals (it only use to set bu_dec_e to 1'bO 
in the middle of a frame). 
Sw_paral_bus 

4 rw loxo When it is set to 1'b1, the axi support read and write service 
parallel; when it is set to 1'b0O, the axi only support read and 
write serial. 
Sw_intra_dbl3t 

RW {0x0 In chroma dc intra prediction, when this bit is enable, there will 

3 cycle enhance for every block. 
Pr ead ee eer 
Pro nares 
Sw_stream_len_hi 

eC few foo ——teitension bi orsw strom en 


VDPU_SWREG57 


Address: Operational Base + offset (0x00e4) 


Fuse_dec_h264 
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[ose neet vie] eet 
Fuse_dec_mpeg4 
1'b1: MPEG-4/H.263 enabled 
Fuse_dec_mpeg2 
1'b1: MPEG-2/MPEG-1 enabled N 
Fuse_dec_jpeg 
Fuse_dec_vc1l 
Fuse_dec_pjpeg 
24 RW |0x0 1'b1: Progressive JPEG enabled (Requires also JPEG to be 
enabled 
Fuse_dec_avs 
Fuse_dec_mvc 
Enabled (requires also H264 to be enabled) 


Fuse_dec_maxw_1920 
RW |0x0 1'b1: Max video width up to 1920 pixels enabled. Priority coded 
with priority 1. 


Fuse_dec_maxw_1280 

oo 1'b1: Max video width up to 1280 pixels enabled. Priority coded 
with priority 2. 
Fuse_dec_maxw_720 

1'b1: Max video width up to 720 pixels enabled. Priority coded 
with priority 3. 
Fuse_dec_maxw_352 

1'b1: Max video width up to 352 pixels enabled. Priority coded 
with priority 4 

peo foo femme 
Fuse_dec_refbuffer 


VDPU_ SWREG58 
Address: Operational Base + offset (0x00e8) 


Gales vame| amen 
eee ee 
Debug_mv_req 


Oxo Debug_ ric _req 
Prtr_res_y_req signal value 
SAbUE Tey EG 
3" Prtr_res_y_req signal value 
Debug_res_c_req 
27 |ro foo Prtr_res_c_req signal value 
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[Bit |attr|reset value] Description 
Debug_strm_da_e 
Debug_framerdy 

25 fro foxo | Dfbu_framerdy signal value 
Debug_filter_req 


Debug_referreqO 
23 |ro oxo Drbu_referreqO signal value 
Debug_referreqi 
22 |ro oxo Prbu_referreqi signal value 
at_fro oxo eseneg 
’ Debug_dec_mb_count 
20:0 [Ro pack HW internal MB counter value 


VDPU_SWREG59 


Address: Operational Base + offset (Ox00ec) 


Sw_dec_ch8pix_base 

Base address for additional chrominance data format where 
31:2 J|RW |OxO0000000 |chrominance is interleaved in group of 8 pixels. The usage is 

enabled by Sw_ch_8pix_ileav_e. 

Note: The h264 decoder will use these bits. 


VDPU_ SWREG60 
Address: Operational Base + offset (OxOO0f0) 


a 


Sw_pp_bus_int 
13 RW |0x0 Interrupt status bit bus. Error response from bus. In pipeline 
mode this bit is not used. 
Sw_pp_rdy_int 
12 Rw loxo Interrupt status bit pp. When this bit is high post processor has 
processed a picture in external mode. In pipeline mode this bit is 


not used. 


hope pe ewes 


Sw_pp_irg 

Rw |ox0 Post-processor IRQ. SW will reset this after interrupt is handled. 
HINTpp is not used for pp if IRQ disable pp is high 
(Sw_pp_irq_n_e = 1). In pipeline mode this bit is not used. 


rs fe pepo 
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Sw_pp_irq_dis 

Post-processor IRQ disable. When high, there are no interrupts 
4 RW {0x0 ; 

from HW concerning post processing. Polling must be used to 

see the interrupt. 


ba fo pew 


Sw_pp_pipeline_e 
Decoder C post-processing pipeline enable: 
1 RW {0x0 1'bO: Post-processing is processing different picture than 

decoder or is disabled 
1'b1: Post-processing is performed in pipeline with decoder 
Sw_pp_e 
External mode post-processing enable. This bit will start the 

RW |0x0 post-processing operation. Not to be used if PP is in pipeline with 
decoder (Sw_pp_pipeline_e = 1). HW will reset this when picture 
is post-processed. 


VDPU_ SWREG61 
Address: Operational Base + offset (OxO0f4) 


Pa a 
one 1D Useige AXI PP read services (if connected to AX1) 
is foo pee 


Sw_pp_in_a2_endsel 
Endian/swap select for Alpha blend input source 2: 

13 RW |0x0 1'bO: Use PP in endian/swap definitions (Sw_pp_in_endian, 
Sw_pp_in_swap) 
1'b1: Use Ablend source 1 endian/swap definitions 
Sw_pp_in_al_swap32 
Alpha blend source 1 input 32bit data swap (may be used for 64 
bit environment): 

12 RW_ |Ox0 1'bO: No swapping of 32 bit words 
1'b1: 32 bit data words are swapped (needed in 64 bit 
environment to achieve 7-6-5-4-3-2-1-0 byte order(also little 
endian should be enabled 


Sw_pp_in_ai_endian 
Alpha blend source 1 input data byte endian mode. 
ee Bn TOKE 1'bO: Big endian (0-1-2-3 order) 
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Sw_pp_in_swap32_e 

PP input 32bit data swap (may be used for 64 bit environment): 
Rw loxo 1'bO: No swapping of 32 bit words 

1'b1: 32 bit data words are swapped (needed in 64 bit 


environment to achieve 7-6-5-4-3-2-1-0 byte order(also little 
endian should be enabled)) 


Sw_pp_data_disc_e 
PP data discard enable. Precise burst lengths are used with 
reading services. Extra data is discarded internally. 


Sw_pp_clkgate_e 

PP dynamic clock gating enable: 

1'b1: Clock is gated from PP structures that are not used 
1'bO: Clock is running for all PP structures 

Note: Clock gating value can be changed only when PP is not 
enabled 


Sw_pp_in_endian 
PP input picture byte endian mode. Used only if PP is in 
standalone mode. If PP is running pipelined with the decoder, 


RW 0x0 this bit has no effect. 


1'bO: Big endian (0-1-2-3 order) 
1'b1: Little endian (3-2-1-0 order) 


Sw_pp_out_endian 
PP output picture endian mode for YCbCr data or for any data if 
config value Sw_PP_OEN_VERSION=1 
rw loxo 1'bO: Big endian (0-1-2-3 order) 

1'b1: Little endian (3-2-1-0 order) 
Note: For Sw_PP_OEN_VERSION=0O, 16 bit RGB data this bit 
works as pixel swapping bit. For 32 bit RGB this bit has no 
Sw_pp_out_swap32_e 
PP output data word swap (may be used for 64 bit 
environment): 

0x0 1'bO: No swapping of 32 bit words 
1'b1: 32 bit data words are swapped (needed in 64 bit 
environment to achieve 7-6-5-4-3-2-1-0 byte order (also little 
endian should be enabled)). 


. Sw_pp_max_burst 
Maximum burst length for PP bus transactions. 1-16 


VDPU_ SWREG62 
Address: Operational Base + offset (OxOO0f8) 


oS 
Sw_deint_e 
RW {0x0 De-interlace enable. Input data is in interlaced format and 
“oe needs to be performed. 


: ee. 
er ng Threshold value used in deinterlacing. 
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_ Bt [attr Reset Value 
Sw_deint_blend_e 
Blend enable for deinterlacing. 


; Sw_deint_edge_det 
iced Edge detect value used for deinterlacing. 


VDPU_SWREG63 
Address: Operational Base + offset (Ox0Ofc) 


[arava 
Sw_pp_in_lu_base 
: Base address for post-processing input luminance picture. If PP 
Soto RW |Ox0D0n0000 input picture is fetched from fields this base address is used to 
point to topfield of the picture. Used in external mode only. 


VDPU_SWREG64 
Address: Operational Base + offset (0x0100) 


Sw_pp_in_cb_base 

Base address for post-processing input Cb picture or for both 
31:2 |RW |Ox00000000 |chrominance pictures (if chrominances interleaved). If PP input 

picture is fetched from fields this base address is used to point 

to topfield of the picture. Used in external mode only. 


VDPU_ SWREG65 
Address: Operational Base + offset _—— "a 


[ate en ie esi 
a. _pp_in_cr_base 

31:2 |RW |OxO0000000 |Base address for post-processing input cr picture. Used in 
external mode only. 


VDPU_SWREG66 
Address: Operational Base + offset ——""" 


| it [atte Reset Value | eseription 


Sw_pp_out_lu_base 
31:0 |RW |OxOO0000000 |Base address for post-processing output picture 
luminance/YUYV/RGB). 


VDPU_SWREG67 
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Address: Operational Base + offset a 


| it [atte Reset Value -  eseription 


Sw_pp_out_ch_base 
31:0 |RW |OxO0000000 |Base address for post-processing output chrominance picture 
interleaved chrominance). 


VDPU_SWREG68 
Address: Operational Base + offset (0x0110) 


ee|ee vane] meinen 
apo pe pet 
SO 


VDPU_SWREG69 
Address: Operational Base + offset (0x0114) 


Sw_pp_in_start_ch 

31 rw. loxo For YUYV 422 input format. Enable for start_with_chrominance. 
1'bO: The order is YOCbYOCr or YOCrYOCb 
1'bi: The order is CbYOCrYO or CrYOCbYO 


Sw_pp_in_cr_first 
For YUYV 422 input format and YCbCr 420 semiplanar format. 
Enable for Cr first (before Cb) 

30 RW |0x0 1'bO: The order is YOCbYOCr or CbYOCrY0O (if 420 semiplanar 
chrominance: CbCrCbCr) 
1'b1: The order is YOCrYOCb or CrYOCbYO (if 420 semiplanar 
chrominance: CrCbCrCb 


Sw_pp_out_start_ch 

For YUYV 422 output format. Enable for start_with_chrominance. 
1'bO: The order is YOCbYOCr or YOCrYOCb 
1'b1: The order is CbYOCrY0O or CrYOCbYO 
Sw_pp_out_cr_first 

28 rw. loxo For YUYV 422 output format. Enable for Cr first (before Cb) 
1'bO: The order is YOCbYOCr or CbYOCrY0O 
1'b1: The order is YOCrYOCb or CrYOCbYO 
Sw_color_coeffa2 

Coefficient a2, used with Y pixel to calculate all color 
components. 
Sw_color_coeffal 

Coefficient a1, used with Y pixel to calculate all color 
components. 
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; Sw_contrast_thr2 
7:0 Jaw joxoo ——_—|Sw_conte value 2, used with contrast adjusting. 


VDPU_SWREG70 
Address: Operational Base + offset (0x0118) 


ce [stfeeet vane] Bewion 
eS 
; Sw_color_coeffd 
one jaw foxoo0 Coefficient d, used with Cb to calculate green component value. 
: Sw_color_coeffc 
ee jaw foxoo0 Coefficient c, used with Cr to calculate green component value. 
Sw_color_coeffb 
0 [Rw ans Coefficient b, used with Cr to calculate red component value. 


VDPU_SWREG71 


Address: Operational Base + offset (Ox011c) 


[aes a 

Sc a 
. Sw_crop_startx 

ear ee jaw foxoo0 Start coordinate x for the cropped area in macroblocks. 


Sw_rotation_mode 
Rotation mode: 
3’b000: Rotation disabled 
3’b001: Rotate + 90 
2 TSR Ox 3’b010: Rotate C 90 
3’b011: Horizontal flip (mirror) 
3’b100: Vertical flip 
3'b101: Rotate 180 


Sw_color_coefff 

Coefficient f, used with Y to adjust brightness. 
Sw_color_coeffe 

rams eee Coefficient e, used with Cb to calculate blue component value. 


VDPU_ SWREG72 
Address: Operational Base + offset (0x0120) 


' Sw_crop_starty 
a Start coordinate y for the cropped area in macroblocks. 
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Sw_rangemap_coef_y 
22:18/RW |0x00 Range map value for Y component (RANGE_MAPY+9 in VC-1 
standard). 


17 [Ro oxo 0x0 Reserved 


Sw_pp_in_height 
16:9 |RW |0Ox00 PP input picture height in MBs. Can be cropped from a bigger 
input picture in external mode. 


Sw_pp_in_width 
RW |0x000 PP input picture width in MBs. Can be cropped from a bigger 
input picture in external mode. 


VDPU_SWREG73 
Address: Operational Base + offset (0x0124) 


[Bit |attr/Reset vatue| Description 
. Sw_pp_bot_yin_base 
exoceooee PP input Y base for bottom field. 


VDPU_SWREG74 
Address: Operational Base + offset (0x0128) 


[atte] Bein 
: Sw_pp_bot_cin_base 
ama di input C base for bottom field (mixed chrominance). 


VDPU_SWREG79 
Address: Operational Base + offset (0x013c) 


Sw_rangemap_y_e 

31 Rw {oxo Range map enable for Y component (RANGE_MAPY_FLAG in VC- 
1 standard). For VC1 main profile this bit is used as range 
expansion enable. 


Sw_rangemap_c_e 

30 RW |0x0 Range map enable for chrominance component 
RANGE _MAPUV_FLAG in VC-1 standard). 
Sw_ycbcr_range 
Defines the YCbCr range in RGB conversion: 

Sim piel ic 1'bO: 16 --> 235 for Y, 16 --> 240 for Chrominance 
1'b1: 0 --> 255 for all components 
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Sw_rgb_pix_in32 

RGB pixel amount/ 32 bit word 
eo RE GX0 1'bO: 1 RGB pixel/32 bit 

1'b1: 2 RGB pixels/32 bit 


. Sw_rgb_r_padd 

i128 Amount of ones that will be padded in front of the R-component. 
: Sw_rgb_g_padd 

oe Amount of ones that will be padded in front of the G-component. 
: Sw_scale_wratio 

manenasend Scaling ratio for width (outputw-1/inputw-1) 


VDPU_SWREG8O 
Address: Operational Base + offset (0x0140) 


ee 
i fe pe fees 


Sw_pp_fast_scale_e 

30 Rw loxo 1'bO: Fast downscaling is not enabled. 
1'b1: Fast downscaling is enabled. The quality of the picture is 
decreased but performance is improved. 


Sw_pp_in_struct 

PP input data picture structure: 

3'dO: Top field / progressive frame structure: Read input data 

from top field base address /frame base address and read 

every line. 

3'd1: Bottom field structure: Read input data from bottom field 

base address and read every line. 

3'd2: Interlaced field structure: Read input data from both top 
29:27/|RW |0x0 and bottom field base address and take every line from each 

field. 

3'd3: Interlaced frame structure: Read input data from both top 

and bottom field base address and take every second line 

from each field. 

3'd4: Ripped top field structure: Read input data from top field 

base address and read every second line. 

3'd5: Ripped bottom field structure: Read input data from 

bottom field base address and read every second line 


Sw_hor_scale_mode 

Horizontal scaling mode: 
26:25|RW |0x0 2'b00: Off 

2’b01: Upscale 

2'b10: Downscale 

Sw_ver_scale_mode 

Vertical scaling mode: 
24:23/RW |0x0 2'b00: Off 

2'b01: Upscale 

2'b10: Downscale 


. Sw_rgb_b_padd 
sick aw foxoo Sw tab of ones that will be padded in front of the B-component. 
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' Sw_scale_hratio 
pene Scaling ratio for height (outputh-1/inputh-1) . 


VDPU_SWREG81 
Address: Operational Base + offset (0x0144) 


st [ate eset vai 
; Sw_wscale_invra 

31:16|RW |oxo000 Inverse scaling ratio for width, or ch (inputw-1 / outputw-1) 
; Sw_hscale_invra 

Ox0000 Inverse scaling ratio for height or cv (inputh-1 / outputh-1) 


VDPU_ SWREG82 
Address: Operational Base + offset (0x0148) 


Fe 
: Sw_r_mask 
oxdpopones Bit mask for R component (and alpha channel) 


VDPU_SWREG83 


Address: Operational Base + offset (0x014c) 


[atlases] etn 
31:0 |RW |ox00000000 |2”—9_-mask 
‘ Bit mask for G component (and alpha channel) 


VDPU_SWREG84 
Address: Operational Base + offset (0x0150) 


> Sw_b_mask 
exoepooge( Bit mask for B component (and alpha channel) 


VDPU_SWREG85 
Address: Operational Base + offset (0x0154) 
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Sw_pp_in_format 

PP input picture data format 

3’d0: YUYV 4:2:2 interleaved (supported only in external mode) 

3’d1: YCbCr 4:2:0 Semi-planar in linear raster-scan format 

3’d2: YCbCr 4:2:0 planar (supported only in external mode) 

3’d3: YCbCr 4:0:0 (supported only in pipelined mode) 
31:29;RW |Ox0 3’d4: YCbCr 4:2:2 Semi-planar (Supported only in pipelined 

mode) 

3’d5: YCbCr 4:2:0 Semi-planar in tiled format (Supported only in 

3’dexternal mode (8170 decoder only) 

3’d6: YCbCr 4:4:0 Semi-planar (supported only in pipelined 

mode, possible for jpeg only) 

3'd7: Escape pp input data format. Defined in swreg86 

Sw_pp_out_format 

PP output picture data format: 

3’d0: RGB 

3’d1: YCbCr 4:2:0 planar (Not supported) 

3’d2: YCbCr 4:2:2 planar (Not supported) 

3’d3: YUYV 4:2:2 interleaved 

3’d4: YCbCr 4:4:4 planar (Not supported) 

3'd5: YCh 4:2:0 chrominance interleaved 

3’'d6: YCh 4:2:2 (Not supported) 

3'd7: YCh 4:4:4 (Not supported) 

Sw_pp_out_height 

Scaled picture height in pixels (Must be dividable by 2 or by any 

if Pixel Accurate PP output configuration is enabled) Max scaled 

picture height is 1920 pixels or maximum three times the input 

source height minus 8 pixels. 

Sw_pp_out_width 

Scaled picture width in pixels. Must be dividable by 8 or by any if 

Pixel Accurate PP output configuration is enabled. Max scaled 

picture width is 1920 pixels or maximum three times the input 

source width minus 8 pixels. 

Sw_pp_out_tiled_e 

Tiled mode enable for PP output. Can be used only for YCbYCr 

422 output format. Can be used only if correponding 

configuration supports this feature. Tile size is 4x4 pixels. 

Sw_pp_out_swap16_e 

PP output swap 16 swaps 16 bit halfs inside of 32 bit word. Can 

be used for 16 bit RGB to change pixel orders but is valid also for 

any output format. 

Note: requires that configuration of Sw_PPD_OEN_VERSION=1. 

Sw_pp_crop8_r_e 

PP input picture width is not 16 pixels multiple. Only 8 pixels of 

the most right MB of the un-rotated input picture is used for PP 

input. 

Sw_pp_crop8_d_e 

PP input picture height is not 16 pixels multiple. Only 8 pixel 

rows of the most down MB of the un-rotated input picture is used 

for PP input. 


VDPU_SWREG86 
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Address: Operational Base + offset (0x0158) 


Sw_pp_in_format_es 
: Escape PP in format. Used if Sw_pp_in_format is defined to 7: 0 
Shed RM | Ox0 1'bO: YCbCr 4:4:4 
1'b1: YCbCr 4:1:1 
es fo foe pee 
Sw_rangemap_coef_c 
27:23|RW |0x00 Range map value for chrominance component 
RANGE _MAPUV+9 in VC-1 standard). 


Sw_maski_ablend_e 
Mask 1 alpha blending enable. Instead of masking the output 
22 RW |Ox0 picture the alpha blending is performed. Alpha blending source 
can be found from alpha blend 1 base address. Alpha blending 
can be enabled only for RGB/ YUYV 422 data. 
Sw_mask1i_starty 
; Vertical start pixel for mask area 1. Defines the y coordinate. 
SESE jOx000 Coordinate 0,0 means the up-left corner in PP output luminance 
picture. See Table 47 for restrictions. 
Sw_mask1_startix 
: Horizontal start pixel for mask area 1. Defines the x coordinate. 
Bee EW  Ox000 Coordinate 0,0 means the up-left corner in PP output luminance 
picture. See Table 47 for restrictions. 


VDPU_SWREG87 


Address: Operational Base + offset (0x015c) 


Se 


Sw_mask2_ablend_e 

Mask 2 alpha blending enable. Instead of masking the output 
22 RW |Ox0 picture the alpha blending is performed. Alpha blending source 

can be found from alpha blend 2 base address. Alpha blending 

can be enabled only for RGB/YUYV 422 data. 


Sw_mask_starty 
: Verical start pixel for mask area 2. Defines the y coordinate. 
2 TBA IRY [09000 Coordinate 0,0 means the up-left corner in PP output Y picture. 
See Table 47 for restrictions. 
Sw_mask2_startx 
10:0 IRW |ox000 Horizontal start pixel for mask area 2. Defines the x coordinate. 
, Coordinate 0,0 means the up-left corner in PP output Y picture. 
See Table 47 for restrictions. 


VDPU_ SWREG88 
Address: Operational Base + offset (0x0160) 
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_ Bit [ater Reset Value 
; Sw_ext_orig_width 
31:23|Rw foxoo0 PP input picture original width in macro blocks. 
Sw_mask1_e 
Mask 1 enable. If mask 1 is used this bit is high. 


Sw_maski_endy 
21:11/RW |0x000 Mask 1 end coordinate y in pixels (inside of PPD output picture). 
Range must be between [Mask1StartCoordinateY, ScaledHeight]. 


Sw_maski_endx 
10:0 |RW |0Ox000 Mask 1 end coordinate x in pixels (inside of PPD output picture). 
Range must be between [Mask1StartCoordinatex, ScaledWidth]. 


VDPU_ SWREG89 
Address: Operational Base + offset (0x0164) 


ce [ae[tsevae] emit 
Sw_mask2_e 
Mask 2 enable. If mask 1 is used this bit is high. 


Sw_mask2_endy 
21:11/RW |/0x000 Mask 2 end coordinate y in pixels (inside of PP output picture). 
Range must be between [Mask2StartCoordinateY,ScaledHeight]. 


Sw_mask2_endx 
10:0 |RW |Ox000 Mask 2 end coordinate x in pixels (inside of PP output picture). 
Range must be between [Mask2StartCoordinatex,ScaledWidth ]. 


VDPU_SWREG90 
Address: Operational Base + offset (0x0168) 


ee 


Sw_right_cross_e 

Right side overcross enable. 
a RY |e 1'bO: No right side overcross. 

1'b1: Right side overcross. 


Sw_left_cross_e 

Left side overcross enable. 
28 Rn Oxe 1'bO: No left side overcross. 

1'bi: Left side overcross. 

Sw_up_cross_e 

Upward overcross enable. 
- Syne 1'bO: No upward overcross. 

1'b1: Upward overcross. 
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Bt [attr Reset value 
Sw_down_cross_e 
Downward overcross enable. 

ee Ee OC 1'bO: No downward overcross. 
1'b1: Downward overcross. 
Sw_up_cross 

25:15/RW |0x000 Amount of upward overcross (vertical pixels outside of display 
from the upper side). Range must be between [0, ScaledHeight]. 


wo foo pe 
Sw_down_cross 
; Amount of downward overcross (vertical pixels outside of 
Ror RM excee displayfrom the down side). Range must be between [0, 
ScaledHeight]. 


VDPU_SWREG91 


Address: Operational Base + offset (0x016c) 


Ss 


Sw_dither_select_r 
Dithering control for R channel: 
: 2'b00: Dithering disabled 
St SSO RW Ox) 2'bO1: Use four-bit dither matrix 
2'b10: Use five-bit dither matrix 
2'b11: Use six-bit dither matrix 
Sw_dither_select_g 
Dithering control for G channel: 
: 2'b00: Dithering disabled 
See WA ORO 2'b01: Use four-bit dither matrix 
2'b10: Use five-bit dither matrix 
2'b1i1: Use six-bit dither matrix 
Sw_dither_select_b 
Dithering control for B channel: 
. 2'b00: Dithering disabled 
SO IOXG 2'b01: Use four-bit dither matrix 
2'b10: Use five-bit dither matrix 
2'b1i1: Use six-bit dither matrix 


Sw_pp_tiled_mode 
Input data is in tiled mode (at the moment valid only for YCbCr 
P 420 data, pipeline or external mode): 
ce iO eco 2’b00: Tiled mode not used 
2’'b01: Tiled mode enabled for 8x4 sized tiles 
2'b10, 2’b11: Reserved 
Sw_right_cross 
: Amount of right side overcross (Horizontal pixels outside of 
eae RP Ox000 display from the right side). Range must be between [0, 
ScaledWidth]. 
Sw_left_cross 
20:0 fw fxooo fanaa of left side overcross (Horizontal pixels outside of display 
from the left side). Range must be between [0, ScaledWidth]. 
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VDPU_ SWREG92 
Address: Operational Base + offset (0x0170) 


eg 
: Sw_pp_in_h_ext 

oie? Extended PP input height. Used with JPEG. 
: Sw_pp_in_w_ext 

anne Extended PP input width. Used with JPEG. 
. Sw_crop_starty_ext 

aa Extended PP input crop start coordinate x. Used with JPEG. 
: Sw_crop_start_ext 

Peee Extended PP input crop start coordinate y. Used with JPEG. 

wipe foc wm 
: Sw_display_width 

seca Width of the display in pixels. Max HDTV (1920). 


VDPU_SWREG93 
Address: Operational Base + offset (0x0174) 


Sw_abledni_base 
Base address for alpha blending input 1 (if mask1 is used in 
: alpha blending mode). Format of data is 24 bit RGB/ YCbCr and 
oO" TRW |/0x00000000 endian/swap -mode is as in PP input. Amount of data is informed 
with mask 1 size or with ablendi_scanline if ablend cropping is 
supported in configuration. 


VDPU_ SWREG94 
Address: Operational Base + offset (0x0178) 


Sw_ablend2_base 
Base address for alpha blending input 2 (if mask2 is used in 
. alpha blending mode). Format of data is 24 bit RGB/ YCbCr and 
SMO Pity |0x00000000 endian/swap -mode is as in PP input. Amount of data is informed 
with mask 2 size or with ablend2_scanline if ablend cropping is 
supported in configuration. 


VDPU_SWREG95 


Address: Operational Base + offset (0x017c) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 440 


RK3588 TRM-Part1 


oe 


Sw_ablend2_scan 


25:13/RW |0x0000 Scanline width in pixels for Ablend 2. Usage enabled if 
corresponding configuration bit is enabled. 


Sw_ablendi_scan 
12:0 |RW |0x0000 Scanline width in pixels for Ablend 1. Usage enabled if 
corresponding configuration bit is enabled. 


VDPU_SWREG98 
Address: Operational Base + offset (0x0188) 


se 
ba fo pom femnes 
pf be ratty 


VDPU_SWREG99 


Address: Operational Base + offset (0x018c) 


ee 
pho eee 
es 
fo pa | ISAs 
rico fond eet 
15 0 


Fuse_pp_maxw_1920 
x1 1'b1: Max PP output width up to 1920 pixels enabled. Priority 
coded with priority 1. 


Fuse_pp_maxw_1280 

14 Oxi 1'b1: Max PP output width up to 1280 pixels enabled. Priority 
coded with priority 2. 
Fuse_pp_maxw_720 

13 Oxi 1'b1: Max PP output width up to 720 pixels enabled. Priority 
coded with priority 3. 
Fuse_pp_maxw_352 

12 Oxi 1'b1: Max PP output width up to 352 pixels enabled. Priority 
coded with priority 4. 
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VDPU_SWREG100 
Address: Operational Base + offset (0x0190) 


SW_ABLEND_CROP_E 

Alpha blending support for input cropping: 

1'bO: Not supported. External memory must include the exact 
image of the area being alpha blended. 

1'b1: Supported. External memory can include a picture from 
blended area can be cropped. Requires usage of swreg95. 
SW_PPD_PIXAC_E 

Pixel Accurate PP output mode exists: 

1'bO: PIP, Scaling and masks can be adjusted by steps of 8 
pixels (width) or 2 pixels (height). 

1'b1: PIP, Scaling and masks can be adjusted by steps of 1 
pixel for RGB and 2 pixels for subsampled chroma formats 
(by using bus specific write strobe functionality). 
SW_PPD_TILED_EXIST 

PP output YCbYCr 422 tiled support (4x4 pixel tiles) 

1'bO: Not supported 

1'b1: Supported 

SW_PPD_DITH_EXIST 

Dithering exists: 

1'bO: No 

1'b1: Yes 

SW_PPD_SCALE_LEVEL 

Scaling support: 

2'b00: No scaling 


2'b0O1: Scaling with lo performance architecture 

2'b10: Scaling with high performance architecture 
2'b11: Scaling with high performance architecture + fast 
SW_PPD_DEINT_EXIST 

De-interlacing exits: 

1'bO: No 

1'b1: Yes 


SW_PPD_BLEND_EXIST 

Alpha blending exists: 

1'bO: No 

1'b1: Yes 

SW_PPD_IBUFF_LEVEL 

PP input buffering level: 

1'bO: 1 MB input buffering is used 
1'b1: 4 MB input buffering is used 


22:19 RO foxo Reserved 


SW_PPD_OEN_VERSION 

18 Ox4 PP output endian version: 
1'bO: Endian mode supported for other than RGB 
1'b1: Endian mode supported for any output format 


SW_PPD_OBUFF_LEVEL 

17 Ox4 PP output buffering level: 
1'bO: 1 unit output buffering is used 
1'b1: 4 unit output buffering is used 
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se 


SW_PPD_PP_EXIST 
PPD exists: 

1'b0O: No 

1'b1: Yes 
SW_PPD_IN_TILED_L 


PPD input tiled mode support level 
1'bO: Not supported 
1'b1: 8x4 tile size supported 


we foo et 
. SW_PPD_MAX_OWIDTH 
10:0 [Ro | pre? Max supported PP output width in pixels 


VDPU_ SWREG101 
Address: Operational Base + offset (0x0194) 


ee 


Sw_soft_reset 

Softreset pulse signal 
Oe Write to 1'b1, valid; 

Write to 1'bO, invalid; 


VDPU_ SWREG102 
Address: Operational Base + offset a aaa 


it [atte Reset Value -eseription 
Vpu_work_cycle 
31:0 |RW |OxO0000000 {Write initial/reset value in the begin of frame start, then will auto 
count base this value. 


VDPU_ SWREG103 
Address: Operational Base + offset (0x019c) 


: Sw_axi_ddr_rdata 
enooepenee Axi ddr rdata num, the unit is byte. 


VDPU_SWREG104 


Address: Operational Base + offset (0x01a0) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 443 


RK3588 TRM-Part1 


Ss 


Sw_axi_ddr_wdata 


VDPU_SWREG105 
Address: Operational Base + offset (0x01a4) 


‘se[em evans) mets 


Mon_sig_sel1i 
Select the counter be used for which to calculate cycle num 
4'b0000: Don't work. 
4'b0001: Mv buffer hold back stream decode working cycles 
4'b0010: The output fifo of cabac keep full cycles. 
4'b0011: The Code stream parsing block working cycles. 

19:16/RW loxo 4'b0100: Scd block can't write data to scd buffer cycles. 

, 4'b0101: The speed of reconsitution and interpolation fast than 

reference frames fetch cycles. 
4'b0110: The speed of reconsitution and interpolation slow than 
reference frames fetch cycles. 
4'b0111: The cycles filter block hold back pred block. 
4'b1000: The cycles of pred block waiting for Residual data. 
4'b1001: The cycles of bus Related modules working. 


15:4 [Ro 0x000 Reserved 


Mon_sig_selO 
Select the counter be used for which to calculate cycle num 
4'b0000: Don't work. 
4'b0001: Mv buffer hold back stream decode working cycles. 
4'b0010: The output fifo of cabac keep full cycles. 
4'b0011: The Code stream parsing block working cycles. 

3:0 IRw loxo 4'b0100: Scd block can't write data to scd buffer cycles. 

; 4'b0101: The speed of reconsitution and interpolation fast than 

reference frames fetch cycles. 
4'b0110: The speed of reconsitution and interpolation slow than 
reference frames fetch cycles. 
4'b0111: The cycles filter block hold back pred block. 
4'b1000: The cycles of pred block waiting for Residual data. 
4'b1001: The cycles of bus Related modules working. 


VDPU_SWREG106 


Address: Operational Base + offset (0x01a8) 
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oe|o eve] ection 


Performance_mon_cnt0O 

31:0 IRw loxo00000000 The counter Fok the selected signal valid cycles which describe in 
swreg105[3:0]. 
Write initial/reset value 


VDPU_SWREG107 


Address: Operational Base + offset (OxO1ac) 


[arse 
Performance_mon_cnti 
; The counter for the selected signal valid cycles which describe in 
31:0 |RW |Ox00000000 swreg105[19:16] 
Write initial/reset value. 


5.5.4 VDPU121 CACHE Registers Summary 


Reset Description 
Value i 


PREF_CACHE VERSION [0x0000__|W__|0xcac20101 [VERSION register 
PREFLCACHE size [0.0004 |W [ox06110206 [2 cache SIZE 
Po hae 


HE CLEAR PA 
PREF PREF CACHE CLEAR PAG c é], 0x0014 eee Clear page register 
register 
t | 
PREF CACHE PERFCNT V |, 8, = oe counter 0 value 


This register holds all the possible 
source values for Performance 
Counter 00: total clock cycles1: 
active clock cycles2: read 
transactions, master3: word 

PREF CACHE PERFCNT S 0x0028 W 0x00000000 reads, iNgStere: read 

RC1 transactions, slave5: word reads, 
slave6: read hit, slave7: read 
misses, slave8: read invalidates, 
slave9: cacheable read 
transactions, slave10: bad hit 
nmber, slave 


Perf ter 1 val 
PREF CACHE PERFCNT V 0x002c W 0x00000000 SOLA nice counter 1 value 
AL1 register 
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Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.5 VDPU121 CACHE Detail Register Description 


PREF CACHE VERSION 
fcrarcr Serer ies Base + offset (0x0000 


[Attr| Reset | Reset Value | Description 


product_id 


version_major 

fsa po oor eee 
Version major 
version_minor 

7:0 fro fowor = ers ON 
Version minor 


PREF CACHE SIZE 
Address: Operational Base + offset (0x0004) 


| Bit |attr|ResetValue| ss Ciescription 
Puzo Jos [isrenimaibuswitvinnts CNS 
passe lows (cerezreaueniye 
psa po Jor ramcmivty 
Po fro feos sein sednnese 


PREF CACHE STATUS 
Address: Operational Base + offset (0x0008 


| Bit |attr|ResetValue| ss ieescription 
31:2 |RO_|oxo [Reserved 


pf ore C[sShanentne cache ts usy handing data 
Set when the cache is busy handling data 
Pk? SNE [sctatentne cache ts uty handing commands 
Set when the cache is busy handling commands 


PREF_ CACHE COMMAND 
Address: Operational Base + offset (0x0010) 


| Bit [attr|ResetValue| = Ciescription 
31:6 |RO_|oxo Reserved 


sw_addrb_sel 
2'b00: To sel b[14:6] 

5:4 |RW |0x0 2'bO1: To sel b[15:9], b[7:6] 
2'b10: To sel b[16:10], b[7:6] 
2'bi1: To sel b[17:11], b[7:6] 


3 |RO_joxo reserved 
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| Bit _|Attr| Reset Value 


command 
2:0 |WO {0x0 The possible command is 
1'b1: Clear entire cache 


PREF CACHE CLEAR PAGE 
Address: Operational Base + offset (0x0014) 


[Bit [Attr] Reset Value Description 
clear_page 
31:0 |WO |OxO0000000 |Writing an address, invlidates all lines in that page from the 


cache. 


PREF CACHE MAX READS 
Address: Operational Base + offset (0x0018) 


| Bit |attr|ResetValue| = Ciescription 
31:5 |RO_|oxo [Reserved 


max_reads 
4:0 |RW /Oxic Limit the number of outstanding read transactions to this 
amount. 


PREF CACHE PERFCNT SRCO 
Address: Operational Base + offset (0x0020 


| Bit |attr|ResetValue| ss eescription 
31:4 |RO_|oxo [Reserved 


perfcnt_srcO 
This register holds all the possible source values for Performance 
Counter 0. 
4'dO: Total clock cycles 
4'd1: Active clock cycles 
4'd2: Read transactions, master 
4'd3: Word reads, master 
aaa hia has 4'd4: Read transactions, slave 
4'd5: Word reads, slave 
4'd6: Read hit, slave 
4'd7: Read misses, slave 
4'd8: Read invalidates, slave 
4'd9: Cacheable read transactions, slave 
4'd10: Bad hit nmber, slave 


PREF CACHE PERFCNT VALO 
Address: Operational Base + offset (0x0024) 


[Bit [Aattr| Reset Value 


perfcnt_valO 
31:0 |RW |0x00000000 
Performance counter 0 value. 
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PREF CACHE PERFCNT SRC1 
Address: Operational Base + offset (0x0028 


| Bit |attr|ResetValue| ss ieescription 
31:4 |RO_|oxo reserved 


perfcnt_srci 
This register holds all the possible source values for Performance 
Counter 1. 


4'dO: Total clock cycles 
4'd1: Active clock cycles 
4'd2: Read transactions, master 


4'd3: Word reads, master 

4'd4: Read transactions, slave 

4'd5: Word reads, slave 

4'd6: Read hit, slave 

4'd7: Read misses, slave 

4'd8: Read invalidates, slave 

4'd9: Cacheable read transactions, slave 
4'd10: Bad hit nmber, slave 


PREF CACHE PERFCNT VALI 
Address: Operational Base + offset (0x002c) 


[Bit [Attr| Reset Value 
erfcnt_val1 
31:0 IRW |oxooo00000 |Pon— 
Performance counter 1 value. 


5.5.6 VEPU121 MMU Registers Summary 


MMU current page Table 
address. It is only can be 
written when MMU state 

VCODEC MMU DTE ADDR |0x0000 W 0x00000000 is disable or page fault 
or mmu enable stall 
state 


VCODEC MMU_STATUS 0x0004 w_— |oxoooo0018 MMU status register 


VCODEC_MMU_COMMAND — |0x0008 w_— |oxoo000000 MMU command register 


VCODEC MMU PAGE FAULT 


MMU logical address of 
ADDR W|oxooac0e last page fault 
VCODEC MMU ZAP ONE LI MMU Zap cache line 
NE W—rooso0e register 
VCODEC MMU INT RAWST Ww |oxo0nc00 ied interrupt status 


AT 
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none ort [i nev 


VCODEC MMU INT CLEAR |0x0018 W|oxooocoe MMU raw interrupt status 

Sp ey register 

VCODEC MMU INT MASK |0x001c W|oxo0nc0 MMU raw interrupt status 
register 

VCODEC MMU_INT STATUS |0x0020 Wroo.o0e eee Inter rUpStatus 

= MMU_AUTO_GATIN| 9 0924 W|oxooooc0 mmu auto gating 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.7 VDPU121 MMU Registers Summary 


MMU current page Table 
address. It is only can be 
written when MMU state 

VCODEC MMU DTE ADDR _ |0x0000 W 0x00000000 is disable or page fault 
or mmu enable stall 
state 


VCODEC MMU_STATUS 0x0004 w_—_ |oxoooo0018 MMU status register 
VCODEC MMU COMMAND — |0x0008 w  |oxooo00000 MMU command register 


VCODEC MMU_ PAGE FAULT MMU logical address of 
ADDR 0x000c Ww ro0.o0e last page fault 


ace MMU_ZAP ONE LI 0x0010 Ww |oxoonco MMU Zap cache line 
register 

a <b Tn MMU _ INT RAWST 0x0014 Ww —roo.000 MMU raw interrupt status 
register 

VCODEC MMU_INT CLEAR |0x0018 Ww |oxoonc00 MMU raw interrupt status 

a a a ras register 

VCODEC MMU_INT MASK 0x001ic Ww —roe.o0e MMU raw interrupt status 
register 

VCODEC_MMU_INT STATUS |0x0020 Ww |oxoonco ae intenaipe status 
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name ort [stv 


ain MMU_AUTO_GATIN |), 0924 1 |oronceo mmu auto gating 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.8 VDPU121 MMU Detail Registers Description 


VCODEC MMU DTE ADDR 
Address: Operational Base + offset (0x0000) 


Cg 
: MMU_DTE_ADDR 
papeceouee MMU current page Table address 


VCODEC MMU_STATUS 
Address: Operational Base + offset (0x0004) 


Ce 
: PAGE_FAULT_BUS_ID 
10:6 fro foxoo (PAGE of master responsible for last page fault 


PAGE_FAULT_IS_WRITE 

5 0x0 The direction of access for last page fault: 
1'bO: Read 
1'bi: Write 


Ox REPLAY _BUFFER_EMPTY 
1'b1:The MMU replay buffer is empty 


The MMU is idle when accesses are being translated and there 
are no unfinished translated accesses. 
1'b1: MMU is idle 


STAIL_ACTIVE 

MMU stall mode currently enabled. The mode is enabled by 
command 

1'b1: MMU is in stall active status 

PAGE_FAULT_ACTIVE 

MMU page fault mode currently enabled. The mode is enabled by 
command. 

1'bi: Page fault is active 

PAGING_ENABLED 

1'bO: Paging is disabled 

1'b1: Paging is enabled 


VCODEC MMU COMMAND 
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Address: Operational Base + offset (0x0008) 


ee[eefecvone] been 


MMU_CMD 
MMU_CMD. This can be: 


3’d0: MMU_ENABLE_PAGING 
3’d1: MMU_DISABLE_PAGING 
3’d2: MMU_ENABLE_STALL 
3’d3: MMU_DISABLE_STALL 
3’d4: MMU_ZAP_CACHE 

3’d5: MMU_PAGE_FAULT_DONE 
3’d6: MMU_FORCE_RESET 


VCODEC MMU _ PAGE FAULT ADDR 
Address: Operational Base + offset (0x000c) 


Fs 
: PAGE _FAULT_ADDR 
31:0 [ro oxGooonden Address of last page fault 


VCODEC MMU ZAP ONE LINE 
Address: Operational Base + offset (0x0010) 


Ce 
; MMU_ZAP_ONE_LINE 
0x00000000 | adress to be invalidated from the page table cache 


VCODEC MMU_ INT RAWSTAT 
Address: Operational Base + offset (0x0014) 


ee[oe [ave] cits 


READ_BUS_ ERROR 
Read bus error status 
PAGE_FAULT 


VCODEC MMU_INT CLEAR 
Address: Operational Base + offset (0x0018) 
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ee[o eve] ection 


READ _BUS_ ERROR 
Write 1 to clear read bus error 
PAGE_FAULT 


VCODEC MMU_INT MASK 


Address: Operational Base + offset (Ox001c) 


[sta vt 
1 Rw loxo READ_BUS_ERROR 
Enable the read bus interrupt source when this bit is set to 1'b1 
Rw loxo PAGE_FAULT 
Enable the page fault interrupt source when this bit is set to 1'b1 


VCODEC MMU_INT STATUS 
Address: Operational Base + offset (0x0020) 


[aera Sein 
1 0x0 READ. BUS ERROR 
1'bi: Read bus error status 
0x0 PAGE_FAULT 
1'b1: Page fault 


VCODEC MMU AUTO GATING 
Address: Operational Base + offset (0x0024) 


ee 


Mmu_auto_clkgating 
jo faw fo mu it is 1'b1, the mmu will auto gating it self 


5.5.9 VDPU381 Registers Summary 
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Reset Description 
Value : 


RKVDEC SWREGO ID __|0x0000 a 0x00000000 |ID register (read only) 


Sao SWREG8_IN OU 0x0020 0x00000000 Data input and output endian 
setting and sys ctrl. 
RKVDEC SWREGO DEC SWREGS DEC 0x0024 0x00000000 |Dec mode 
MODE 
ae SWREG10 DEC 0x0028 = Decoder enable 
RKVDEC_SWREG11 IMPO SWREG11 IMPO Pater upe and decoder enable 
2 
RKVDEC SWREG12 SENC SWREG12_ SENC 
RKVDEC_S' SWREG13 EN M 
ODE SET 0x0034 rp Enable register. 
RKVDEC SWREG14 FBC 
RKVDEC SW SWREG15 STRE 
Amount of stream bytes in the 
RKVDE WREG1 TRE 
RKVDEC _SWREG16 STRE 0x0040 0x00000000 |input buffer or amount ot rlc 
AM_LEN 
bytes in the input buffer. 
RKVDEC SWREG17_SLIC 
E NUMBER 0x0044 7k The current frame slice number 
RKVDEC SWREG18 Y HO 
R STRIDE 0x0048 ei sen Picture horizontal virtual stride. 
RKVDEC SWREG19 UV_H 
RKVDEC SWREG20 FBC. SWREG20 FBC 
PAYLOAD. OFFSET 0x0050 — Register0004 Description 


The output picture y fac virtual 
RKVDE WREG20_Y_ST tride. t thi ister t 
CS G20 S 0x0050 W 0x00000000 stride. sugges is register to 
RIDE config to even for advance ddr 
performance. 
RKVDEC SWREG21 ERRO 
It will cal the error ctu num in the 
RKVDEC SWREG22 ERR ve 
ROI CTU OFFSET START 0x0058 ee roi.It will include the st ctu and 
end ctu. 
It will cal the error ctu num in the 
RKVDEC SWREG23 ERR ie 
ROI CTU OFFSET END Ox005c ee roi.It will include the st ctu and 
end ctu. 
RKVDEC SWREG24 CABA 
C ERROR EN LOWBITS 0x0060 w_— foxoo000000 Cabac error enable config. 
RKVDEC SWREG25 CABA Cabac error enable high bits 
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Ree Description 

Value 
RKVDEC SWREG26 BLOC : 
K GATING EN 0x0068 w_ foxo0000000 Block gating enable ctrl flag. 
RKVDEC_ SWREG27_ CORE Colmv and recon report coord 
_SAFE_PIXELS re w_ foxooo00000 should be protect by safe pixels 
RKVDEC SWRE28 MULTI 
PLY CORE CTRL 0x0070 Brome Multiply core work ctrl 
RKVDEC SWRE29 SCALE 0x0074 0x00000000 |Scale down ctrl 
_DOWN CTRL 


RKVDEC SWREG30 Y SC 

ALE DOWN TILE8X8 HO |0x0078 W 0x00000000 |Picture horizontal virtual stride. 

R_ STRIDE 

RKVDEC SWREG31 UV_S 

CALE DOWN TILE8X8_H |0x007c 0x00000000 |Picture parametes 

OR_ STRIDE 

£25 SSE on pw 


Vp9 compressed header 

offset.2014.11.19 del this 
RKVDEC _SWREGO4 VPO_ 0x0100 W Ox00000000 |register, because we can decode 
SET 

out sw_vp9_cprheader_offset 

from the stream. 


oe aR opd Obs 0x0100 A pyre For H26x use 
264 2 :th f 
ae SWREG65_CUR 0x0104 0x00000000 Hevc & h264 & avs € poc o 
cur picture.add vp9. 
RKVDEC_SWREG66 _H264 SWREG66_H264 When cur is field, h264 cur poc 
_CUR POC1 a rae for bottom field. 
Vp9 segid syntax grp0.When write 
RKVDEC_ SWREG67_VP9 oe 
SEGID_GRPO 0x010c Baus it is for last frame.When read it is 
for cur frame. 
oe ee SWREG67_REFO 0x010c 0x00000000 Hevc & h264 & avs2: The poc of 
reference picture index 0. 
Vp9 segid syntax grp1.When write 
RKVDEC SWREG68_ VP9 sd 
SEGID. GRP1 0x0110 = it is for last frame.When read it is 
for cur frame. 
2: Th f 
pate SWREG68_REF1 0x0110 0x00000000 Hevc & h264 & avs e€ poco 
reference picture index 1. 
Vp9 segid syntax grp2.When write 
RKVDEC _SWREG69 VPo_ 0x0114 0x00000000 |it is for last frame.When read it is 
SEGID GRP2 
for cur frame. 
h f 
ae SWREG69_REF2 0x0114 0x00000000 Hevc & h264 & avs2: The poc o 
reference picture index 2. 
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Vp9 segid syntax grp3.When write 
RKVDEC_SWREGZO_VP2_ 0x0118 0x00000000 |it is for last frame.When read it is 
SEGID GRP3 
for cur frame. 
H h264 2: Th f 
ie SWREG70_REF3 0x0118 0x00000000 evc & h264 & avs e€ poco 
reference picture index 3. 
Vp9 segid syntax grp4.When write 
RKVDEC_ SWREG71_ VP9 ee 
SEGID_GRP4 OxO1ic 0x00000000 |it is for last frame.When read it is 
for cur frame. 
: eae SWREG71_ REF4 Geor te 0x00000000 Hevc & h264 & avs2: The poc of 
reference picture index 4. 
Vp9 segid syntax grp5.When write 
RKVDEC_ SWREG72_ VP9 or 
SEGID_GRP5 0x0120 = it is for last frame.When read it is 
for cur frame. 
a SWREG72_REF5 0x0120 0x00000000 Hevc & h264 & avs2: The poc of 
reference picture index 5. 
Vp9 segid syntax grp6.When write 
RKVDEC_SWREGZ3 VP2_ 0x0124 0x00000000 jit is for last frame.When read it is 
SEGID GRP6 
for cur frame. 
2: Th f 
a SWREG73_ REF6 0x0124 0x00000000 Hevc & h264 & avs e€ poco 
reference picture index 6. 
Vp9 segid syntax grp7.When write 
RKVDEC _SWREG74 VPo_ 0x0128 0x00000000 |it is for last frame.When read it is 
SEGID GRP7 
for cur frame. 
2: Th f 
ae SWREG74_REF7 0x0128 0x00000000 Hevc & h264 & avs e€ poco 
reference picture index 7. 
RKVDEC SWREG75 VP9 SWREG75 VP? Ox012c 0x00000000 |Vp9 info for lastframe. 
INFO LASTFRAME 
ee ee SWREG75_REF8 Oho 12¢ 0x00000000 Hevc & h264: The poc of 
reference picture index 8. 
AURAL E Tie SWREG76_VP9 compressed header config 
RKVDEC SWREG7G REFS SWREG76_REF9 0x0130 0x00000000 Hevc & h264: The poc of 
reference picture index 9. 
ve SWREG77_VP9 
INTERCMD. NUM 0x0134 — Vp9 intercmd num. 
RKVDEC_ SWREG77_REF1 Hevc & h264: The poc of 
Q POC Otte w_— foxo0000000 reference picture index 10. 
RKVDEC_ SWREG78_ VP9 
STREAM SIZE 0x0138 w_— foxoo000000 Vp9 last tile size. 
: Th f 
RKVDEC SWREG78_ REF1 0x0138 W 0x00000000 Hevc & bee . poc o 
1 POC reference picture index 11. 
RKEVDEC_SWREG 72 VP2_ Vp9 last frame y horizontal 
LASTF Y HOR VIRSTRID |0x013c WwW 0x00000000 . . 
c virstride. 
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bas Description 
Value i 
RKVDEC_SWREG79_REF1i Hevc & h264: The poc of 
2 POC pneneS w_— foxo0000000 reference picture index 12. 
RKVDEC_ SWREG80_VP9 GS OrseC Fee atone! 
LASTF_UV_HOR_VIRSTRI |0x0140 W 0x00000000 E ; a 
virstride. 
DE 
RKVDEC_ SWREG80_REF1i 0x0140 W 0x00000000 Beveraneoy. me poc of 
3 POC reference picture index 13. 
REVDEC_SWREGS1_VP2_ Vp9 golden frame y horizontal 
GOLDENF Y HOR VIRST |0x0144 W 0x00000000 is : pA 
virstride. 
RIDE 
RKVDEC SWREG81_ REF1i 6so1aa W 0x00000000 Hevc & neo: The poc of 
4 POC reference picture index 14. 
RKVDEC SWREG82_VP9 
GOLDEN UV HOR VIRST |0x0148 W 0x00000000 |Vp9 golden uv horizontal virstirde. 
RIDE 
H264: The poc of reference 
RKVDE WREG82_REF1i 
cs G8 0x0148 0x00000000 |picture index 15.Hevc: Used for 
5 POC ; 
mvc.Vp9: Now is no use. 
RKVDEC_ SWREG83_VP9 
ALTREFF_Y_HOR_VIRSTRI |0x014c 
DE 
RKVDEC SWREG83_REF1i 
Eee ee pr 14 
RKVDEC_SWREG84_VP9 
ALTREFF_UV_HOR_VIRST |0x0150 
RIDE 
RKVDEC_SWREG84_REF1i 
7 POC 0x0150 | 
is no use. 
RKVDEC SWREG85_VP9 
LASTF Y VIRSTRIDE 0x0154 W 0x00000000 |Last ref ystride 


H264: The poc of reference 
RKVDEC SWREG85_REF1 
8 POC 0x0154 W 0x00000000 |picture index 18.Hevc & vp9: Now 
—~ Z is no use. 
RKVDEC SWREG86 _VP9 ; 
GOLDEN Y VIRSTRIDE 0x0158 w — foxoo000000 Vp9 golden y stride 

H264: The poc of reference 
RKVDE WRE REF1i 
9 a 2 G86 0x0158 foros picture index 19.Hevc & vp9: Now 
= is no use. 


RKVDEC_SWREG87_VP9 ' 
ALTREF Y VIRSTRIDE 0x015c w_— foxo0000000 Altref ref ystride 


Vp9 altref frame y horizontal 


Ox00000000 | . : 
virstride. 


H264: The poc of reference 
0x00000000 |picture index 16.Hevc & vp9: Now 
is no use. 

Vp9 altreff uv horizontal 
0x00000000 |virstirde.2015.10.23, change from 
Qbits to 10bits. 

H264: The poc of reference 
0x00000000 |picture index 17.Hevc & vp9: Now 


a 
Pie 
in san 
2 aan 
foam 
+ fn 
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Value 

H264: The poc of reference 
ao ee Ox015c W 0x00000000 |picture index 20.Hevc & vp9: Now 
= eS is no use. 

RKVDEC SWREG88_VP9 Horizontal scaling factor for last 

H264: The poc of reference 
RKVDE WRE REF2 
1 sce 2 G88 0x0160 W 0x00000000 |picture index 21.Hevc & vp9: Now 
fore is no use. 

RKVDEC SWREG89_ VP9 0x0164 W 0x00000000 Vertical Sealing factor for last 
LREF VER SCALE reference picture. 

H264: The poc of reference 
RKVDE WRE REF2 
5 ae 2 GSO 0x0164 W 0x00000000 |picture index 22.Hevc & vp9: Now 
ios is no use. 

RKVDEC SWREG90_VP9 0x0168 W 0x00000000 Horizontal scaling taetor for 
GREF HOR SCALE golden reference picture. 

H264: The poc of reference 
ao 0x0168 W 0x00000000 |picture index 23.Hevc & vp9: Now 
a ee is no use. 

RKVDEC SWREG91_ VP9 Vertical scaling factor for golden 

H264: The poc of reference 
hones 0x016c W 0x00000000 |picture index 24.Hevc & vp9: Now 
a= is no use. 

RKVDEC SWREG92_VP9 Horizontal scaling factor for alfter 

H264: The poc of reference 
RKVDE WREG92_REF2 
5 ee : Ge 0x0170 W 0x00000000 |picture index 25.Hevc & vp9: Now 
—— is no use. 

RKVDEC SWREG93_VP9 0x0174 W 0x00000000 Vertical Scalia factor for alfter 
AREF VER SCALE reference picture. 

H264: The poc of reference 
RKVDE WRE REF2 
6 a ‘ Gos 0x0174 W 0x00000000 |picture index 26.Hevc & vp9: Now 
aa is no use. 

RKVDEC SWREGO4 VPO_ 0x0178 W 0x00000000 |Vp9 ref deltas 
REF DELTAS LASTFRAME 

H264: The poc of reference 
is areas 0x0178 W 0x00000000 |picture index 27.Hevc & vp9: Now 
an is no use. 

RKVDEC SWREG95_VP9 
LAST POC 0x017c w_— foxooo0000 VP9: The poc of last reference 

H264: The poc of reference 
eee Ox017c ee picture index 28.Hevc & vp9: Now 
fs is no use. 
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ee a a co 
Value 

H264: Th f ref 
eee Te pase 0x00000000 /picture ee. eas: Now 
— = is no use. 

H264: Th f ref 
oe SWREGO/ REFS pass |v fran picture ade a. eve fide Now 
Soest is no use. 

H264: Th f ref 
ae SWREGOS REFS pass |v rani picture a ty ae Now 
aa is no use. 
PEER VALID [828 _|M [x0000000 ata Rag fr tiene 
fenece 7 Wg [0392 |" [0000000 [tree itr ex 4-7 
fenece 7 1Meg [0292 _|s0000000 ftrece itr ex? 
fsqcin-Rer pac (0! |" [00000009 ong 
feREGe LLIN [0!%4 |" _[x0000000 [teres itr dex 8t 
mien [035 |W fx0000000 eve cont rnites 
“Cre al one sot 


RKVDEC_ SWREG103 VP9 
PROB EN 0x019c w_— foxo0000000 Vp9_prob_en config. 
SWREG1OS HEV 0x01a0 w_— foxoo000000 Hevc MVC ctrl register. 


RKVDEC_SWREG105_VP9 Avs2_head_len and Vp9 count 
CNT UPD EN AVS2 HEA |0x01a4 |w  |oxo0000000 ae 5 
DLEN update en. 
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a 
Value 


RKVDEC SWREG109 VP9 SWREG109 _VP9 
FRAME HEIGHT GOLDE |0x01b4 0x00000000 |Golden frame_size_height. 


SECS a bpm barmreacan 
pemueeaece 02 |W [ororeoowe etieee 
pena anse 2m |W [oamegmegywertee sree tera 


The base address of rlcwrite base 
RKVDEC_ SWREG129 RLC address.When frame is ready, it is 
WRITE BASE ex0zns 4 OxSRBAIO0D the address of the end of rlcwrite 

address. 

Base address of decoder output 
RKVDEC SWREG130 DEC picture.Suggest this register to 

2 WwW 

OUT BASE Ome eet enee ee config to even for advance ddr 

performance. 


py cue aaee-¢ Cpe _[aroomo|curtame com our atte 
pages [20 | [oareoome ene 
Piumapese [2 | _[soreoom erage 
Praggonpsce SW [00000 ema aig 


Copyright 2022 © Rockchip Electronics Co., Ltd. 459 


RK3588 TRM-Part1 


ee Description 
Value . 
RKVDEC SWREG139 RCB Rcb dblock row base address, 
_DBLKR_ BASE eae w_— foxo0000000 unit: 64byts align. 
RKVDEC SWREG140_ RCB Rcb sao row base address, unit: 
_SAOR_ BASE exoee0 w_— foxooo00000 64byts align. 
RKVDEC SWREG141 RCB Rcb fbc row base address, unit: 
x0234 : 
_FBCR_BASE x0234 fw foxo0000000 64byts align. 
RKVDEC SWREG142 RCB Rcb filter col base address, unit: 
2 T 
_FILTC COL BASE eres 2a tin 64byts align. 
RKVDEC _SWREG160 VP9 0x0280 0x00000000 |The base address of prob. 
_DELTA PROB BASE 
age ie SWREGIG1 PPS 0x0284 oo The base address of pps. 
RKVDEC SWREG161 AVS 
> HEAD BASE 0x0284 jw fox00000000 The base address of avs2 head. 
It only used when hardware parse 
RKVDEC _SWREG162 VP9 0x0288 foros prob.This base addr is for last 
LAST PROB BASE 
prob. 
RKVDE WREG1 RP 
Cae. 2 G1O3 2 Ox028c w_— foxooo00000 The base address of rps. 
f f t 
es SWREG164 REF 0x0290 w__ |oxoo000000 st anes or reference picture 


Base address for reference 
RKVDEC SWREG164 VP9 0x0290 W 0x00000000 PIctune Sudgesr this register to 
REFERLAST BASE config to even for advance ddr 
performance. 
RKVDEC SWREG165 REF 0x0294 W 0x00000000 pace address for reference picture 
1 BASE index1. 
Base address for golden 
RKVDEC SWREG165 VP9 picture.Suggest this register to 
0294 W 0x00000000 
REFERGOLDEN BASE |°% - config to even for advance ddr 
performance. 
RKVDEC SWREG166 REF 0x0298 W 0x00000000 Base address for reference picture 
2 BASE index2. 
Base address for alfter 
RKVDEC SWREG166_VP9 picture.Suggest this register to 
REPMRALFIER BASE “Woo “|: oer leona tose ven for advance-ddr 
performance. 
RKVDEC_ SWREG167_VP9 
COUNT BASE 0x029c a Vp9 count base addr. 


f t 
RKVDEC SWREG167_REF Gaon 0x00000000 Base address for reference picture 
3_ BASE index3. 

RKVDEC SWREG168 VP9 Base adaress for last frame 
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he Description 
Value if 
B f f t 
RKVDEC SWREG168 REF 0x02a0 0x00000000 ase address for reference picture 
4_ BASE index4. 
RKVDEC SWREG169 AVP Base address for cur frame 
RKVDEC SWREG169 REF 6xonaa 0x00000000 Pate address for reference picture 
5 BASE index5. 
RKVDEC SWREG170 VP9 
_REFCOLMV BASE 0x02a8 = Vp9 refcolmv base addr. 
RKVDEC SWREG170 REF OxoD4e 0x00000000 Base address for reference picture 
6 BASE index6. 
RKVDEC_SWREGI71 VP9 Ox02ac 0x00000000 |Inter cmd base addr. 
_INTERCMD BASE 
f f t 
RKVDEC SWREG171_ REF Oxbse W 0x00000000 ae address for reference picture 
7_BASE ndex7. 
REVDEC_SWREG172_VP9 Hardware parse prob: Used as 
-JEOATE PROB _WR_ BAS |0x02b0 0x00000000 sees 
vp9 prob write base. 
RKVDEC SWREG172_H26 Base address for reference picture 
RKVDEC SWREG173 H26 Base ee for reference picture 
RKVDEC SWREG174 H26 aes address for reference picture 
RKVDEC _SWREGI75_H26 SWREG175 H26 Ox02ba 0x00000000 Base address for reference picture 
X_REF11 BASE index11. 
RKVDEC SWREG176 H26 Gen Re 0x00000000 mis address for reference picture 
X_REF12 BASE index12. 
RKVDEC SWREG177_ H26 oho2c4 0x00000000 eee address for reference picture 
X_REF13 BASE index13. 
RKVDEC SWREG178 H26 Babe address for reference picture 
RKVDEC_ SWREG179 H26 Base address for reference picture 
RKVDEC_ SWREG180 SCA 
NLIST ADDR Ox02d0 potas The addr for scanlist table. 
RKVDEC_ SWREG181 COL 
MV REFO BASE Ox02d4 w_— |oxo0000000 RefO frame colmv base addr. 
RKVDEC _SWREG182 COL Ox02d8 W 0x00000000 |Ref1 frame colmv base addr. 
MV_REF1 BASE 
RKVDEC _SWREG183 COL Ox02dc 0x00000000 |Ref2 frame colmv base addr. 
MV_REF2 BASE 
RKVDEC _SWREG184 COL 0x02e0 0x00000000 |Ref3 frame colmv base addr. 
MV_REF3 BASE 
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Reset Description 
Value i 
RKVDEC SWREG185 COL 
MV REF4 BASE 0x02e4 w_— foxo0000000 Ref4 frame colmv base addr. 
RKVDEC SWREG186 COL 
MV REFS BASE 0x02e8 a Ref5 frame colmv base addr. 
RKVDEC _SWREG187 COL 0x02ec 0xO00000000 |Ref6 frame colmv base addr. 
MV _REF6 BASE 
RKVDEC_SWREG188 COL 0x02f0 0x00000000 |Ref7 frame colmv base addr. 
MV_REF7 BASE 
RKVDEC_SWREG189 COL Ox02f4 0x00000000 |Ref8 frame colmv base addr. 
MV _REF8 BASE 
RKVDEC_SWREG190 COL 0x02f8 0x00000000 |Ref9 frame colmv base addr. 
MV _REF9 BASE 
RKVDEC SWREG191 COL 
MV REF10 BASE Ox02fc oo Refi0 frame colmv base addr. 
RKVDEC SWREG192 COL 
MV REF11 BASE 0x0300 w_ foxo0000000 Refii frame colmv base addr. 
RKVDEC_ SWREG193 COL 
MV REF12 BASE 0x0304 w_— foxoo000000 Refi2 frame colmv base addr. 
RKVDEC SWREG194 COL 
MV REF13 BASE 0x0308 trate Refi3 frame colmv base addr. 


REVDEC _SWREGL95 COL 0x030c 0x00000000 |Refi4 frame colmv base addr. 
MV_REF14 BASE 

RKVDEC_SWREG196_COL 0x0310 0x00000000 |Refi5 frame colmv base addr. 
MV_REF15 BASE 

RKVDEC SWREG197 CAB 0x0314 0x00000000 Hevc & H264: The base address 
ACTBL_ BASE of cabac table. 

RKVDEC SWREG198 SCA 0x0318 0x00000000 Hevc & H264: The base address 
LE DOWN LUMA BASE of cabac table. 


RKVDEC SWREG199 SCA 
LE DOWN CHRO BASE [°%71¢ 
Sw_ref_poc_highbituse for 
RKVDEC_SWREG200 REF separate top/bot field or multi- 
POC_HIGHBIT_PO PAESEO V1N:, (DEER IOP” view etre ni dninulkicare-CASeupS 
not used 
Sw_ref_poc_highbituse for 
RKVDEC SWREG201_ REF separate top/bot field or multi- 
POC_HIGHBIT P1 Meee eee ee eet: lview:streany in millliceonesesseu 50 
not used 
Sw_ref_poc_highbituse for 
RKVDEC_ SWREG202_ REF separate top/bot field or multi- 
POC_HIGHBIT_P2 See eee ORR: grave sctreari in miulticcore-casev 56 
not used 
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era Description 
Value i 
Sw_ref_poc_highbituse for 
RKVDEC_ SWREG203_ REF separate top/bot field or multi- 
POC _HIGHBIT_P3 Se ee eee view scrSaniintinanlltiecore Casevpo 
not used 
Sw_cur_poc_highbituse for 
RKVDEC SWREG204 CUR separate top/bot field or multi- 
POC _HIGHBIT oxgeo0 is alae view stream in multi-core casevp9 
not used 


RKVDEC SWREG225 SIA 0x0384 W 0x00000000 [Error info status. 
ERR INFO 
RKVDEC SWREG226 STA 
RKVDEC SWREG227 STA 
COLMV ERROR REF PIC/0x038c WwW 0x00000000 |Colmv error ref picidx. 
IDX 
RKVDEC_ SWREG228 STA 
CABAC ERROR CTU _ OF |0x0390 WwW 0x00000000 |Cabac error ctu offset. 
FSET 
When there is any error, it is for 

RKVDEC_SWREG229_ STA 0x0394 WwW 0x00000000 |the position of sao decode 
SAOWR CTU OFFSET ; 

= output to busifd. 
RKVDEC_ SWREG230 STA “ 


RKVDEC SWREG231 STA 

FRAME ERROR CTU NU |0Ox039c W 0x00000000 |H264 and hevc error ctu number. 
M 

RKVDEC SWREG232 STA 

ERROR PACKET NUM PACKET NUM 0x03a0 w_— foxoo000000 Error packet number 


REVDEC SWREG2Z33 STA 0x03a4 W 0x00000000 |The error ctu num in roi. 

ERR CTU NUM IN ROI 

RKVDEC_SWREG256_DEB Axi performance latency module 
UG PERF LATENCY CTRL |ox0400 |w_ |loxooo00000 |! PSO" ui 

0 contrl register. 

RKVDEC SWREG257 DEB 
UG PERF LATENCY CTRL |0x0404 W 0x00000000 |Debug perf latency ctrl. 
1 


RKVDEC SWREG258 DEB 

UG PERF RD MAX LATE |0x0408 0x00000000 |Read max latency number. 
NCY_NUM 

RIVDEC_SWREG222_PER The number of bigger than 
F RD LATENCY SAMP_NU|Ox040c 0x00000000 

M configed threshold value. 
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RKVDEC_ SWREG260 DEB 

UG PERF RD LATENCY _A|0x0410 foci sample number. 

CC_SUM 

RKVDEC SWREG261 DEB 

UG PERF RD AXI_ TOTAL |0x0414 foci bandwidth of total read bytes. 
BYTE 


RKVDEC SWREG262 DEB 
: it 
UG PERF WR AXI TOTAL|0x0418 |w  |ox00000000 ae Of token nies 
BYTE Ae 
RKVDEC SWREG263 DEB 0x041¢ W 0x00000000 i total running cycle of current 
UG PERF WORKING CNT 
REVDEC SWREG265 DEB 0x0424 0x00000000 |Performance montor ctrl. 
UG PERF SEL 
REVDEC_SWREG266 DEB 0x0428 0x00000000 |Performance count valueO. 
UG PERF CNTO 
RKVDEC SWREG267 DEB 
UG PERF CNTI1 0x042c — Performance count valuel. 
RKVDEC SWREG268 DEB 
UG PERF CNT2 0x0430 w_— foxooo09000 Performance count value2. 
RKVDEC SWREG269 \VP9 
_ERROR INFO 0x0434 w__ |oxo0000000 Performance count value2. 
RKVDEC SWREG270 DEB 
4 AXI h trl. 
UG_QOS_CTRL see 1 |oxooo00000 
Hw find sw_wr_wait_cycle_qos 
RKVDEC SWREG271 DEB 
UG WAIT CYCLE QOS 0x043c = cycle can't wr to ddr, it will give 
hurry. 

REVDEC SWREG272 DEB 0x0440 0x00000000 |Debug info 
UG INT 
RKVDEC _SWREG273 STA 0x0444 0x00000000 |STA B Frame flag 
_B FRAME FLAG 
RKVDEC SWREG274 PIX 0x0448 0x00000000 It will montior current frame max 
_RANGE Y or min pix value. 

II ti t fi 
RKVDEC SWREG275_ PIX 0x044¢ 0x00000000 It will montior current frame max 
_RANGE U or min pix value. 

H| ti t fi 
RKVDEC SWREG276_ PIX 0x0450 0x00000000 It will montior current frame max 
_RANGE V or min pix value. 
RKVDEC SWREG277 ERR 
OR SPREAD NUM 0x0454 a haul Error spread block numbers 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.10 VDPU381 Detail Register Description 


RKVDEC_ SWREGO ID 
Address: Operational Base + offset (0x0000) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 464 


RK3588 TRM-Part1 


/Attr| Reset Value Description 
prod_num 
31:16 0x0000 
major_ver 
Major verision 
min 
Se 
Minor v version 


RKVDEC SWREG8 IN OUT 
Address: Operational Base + offset (0x0020) 


Reset Value 


sw_out_swap64_e 

May be used for 64 or 128 bit environment. 

1'bO: No swapping of 64 bit words. 

1'b1: 64 bit data words are swapped. 

sw_out_cbcr_swap 

1'bO: Cb(u) is in the lower address, cr(v) is in the higher address. 
1'b1: Cb(u) is in the higher address,cr(v) is in the lower address. 
Sw_in_cbcr_swap is the same with sw_out_cbcr_swap. 
sw_out_swap32_e 

May be used for 64 or 128 bit environment. 

1'bO: No swapping of 32 bit words. 

1'b1: 32 bit data words are swapped. 

sw_out_endian 

1'bO: Little endian 

1'b1: Big endian 

For litter enadian, a data 0x12345678, 0x78 is stored in lower 
address, 0x12 is stored in higher address. 

sw_str_swap64_e 

May be used for 128 bit environment. 

1'bO: No swapping of 64 bit words. 

1'b1: 64 bit data words are swapped. 

sw_str_swap32_e 

May be used for 64 or 128 bit environment. 

1'bO: No swapping of 32 bit words 

1'b1: 32 bit data words are swapped. 

sw_str_endian 

1'bO: Little endian 

1'b1: Big endian 

For litter enadian, a data 0x12345678, 0x78 is stored in lower 
address, 0x12 is stored in higher address. 

sw_in_swap64_e 

May be used for 128 bit environment. 

1'bO: No swapping of 64 bit words. 

1'b1: 64 bit data words are swapped. 
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| Bit _|Attr| Reset Value 


sw_in_swap32_e 

May be used for 64 or 128 bit environment. 
1 RW |0x0 ; 

1'b0: No swapping of 32 bit words. 

1'b1: 32 bit data words are swapped. 


sw_in_endian 
1'bO: Little endian 
RW |0x0O 1'b1: Big endian 
For litter enadian, a data 0x12345678, 0x78 is stored in lower 
address, 0x12 is stored in higher address. 


RKVDEC SWREGI DEC MODE 
Address: Operational Base + offset (0x0024) 


_Bit_[atr [Reset Value 
Bi0|Ro [oxo —iResewed ——OOCSC—~Ss~—s—“CsCC 


sw_dec_mode 
10'dO: Hevc 
10'di: H264 
RW 
oxege 10'd2: Vp9 
10'd3: Avs2 
Other: Reversed 


RKVDEC SWREG10 DEC E 
Address: Operational Base + offset (0x0028) 


| Bit |attr|ResetValue| ss iescription 
31:1 |RO_|oxo Reserved 


sw_dec_e 
Decoder enable. Setting this bit high will start the decoding 

rw loxo operation. HW will reset this when the picture is decoded ready or 
bus error or time out interrupt is given for all decode format. 
HW will reset this when picture is processed stream error for vp9 
& hevc & (h264 when sw_h264_error_mode is 1'bO). 


RKVDEC SWREG1i1 IMPORTANT EN 
Address: Operational Base + offset (0x002c) 


Bit [attr] Reset Value 
31:25|RO_|0xo_ [Reserved 


sw_pix_range_det_e 
24 RW /0x0O 1'bO: Pix range detect disable 
1'b1: Pix range detect enable 


23:22]RO_loxo Reserved 
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| Bit _|Attr| Reset Value 


sw_force_softreset_valid 

When sw_force_softreset_valid is 1'b1, sw_softrst_en will always 

be valid to the system no matter that whether the axi bus is idle. 
21 RW |0x0 When sw_force_softreset_valid is 1'b0, sw_softrst_en will only be 

valid when the axi bus is idle. 

We suggest such bit always be config to 0 except when soft want 

to force reset. 


sw_softrst_en_p 
20 RW {0x0 Softreset enable signal, write 1 to soft reset, write O invalid, puls 
register. 


i9:11]RO_|oxo [Reserved 


sw_dec_e_rewrite_valid 
10 RW |0x0 Sw_dec_e rewrite valid signal, maybe for only when buffer 
empty, restart the decoder use. 


9:7_|RO_|oxo Reserved 


sew foo aroma neruptanatize CNT 
Buffer empty interrupt enable. 

sw_dec_timeout_e 

5 RW {0x0 If enabled HW may return timeout interrupt in case HW gets 
stucked while decoding picture. 
sw_dec_irg_dis 

4 RW {0x0 When hight, there are no interrupts concerning decoder from HW. 
Polling must be used to see the interrupt status. 

3 |RO [oxo Reserved 
sw_dec_e_strmd_clkgate_dis 

2 RW |0x0 In streamd module, there contains HEVC, H264, VP9, AVS2 
modules, when it is 1'b1, these modules will no auto clkgate. 
sw_dec_clkgate_e 

1 RW |0x0 1'bO: Clock is running for all structures. 
1'b1: Clock is gated for decoder structures that are not used. 


jo |RO_joxo Reserved 


RKVDEC_SWREGi2 SENCODARY_ EN 
Address: Operational Base + offset (0x0030) 


| Bit [attr] Reset Value 
B1:11|RO oxo [Reserved 


sw_error_cfg_wr_disable 

10 rw loxo default is write eg cfg i ddr when error occur 
1'bO: Hardware will write Itb cfg to ddr when error occur. 
1'b1: Hardware do not write Itb cfg to ddr when error occur. 
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Reset Value 


sw_scale_down_en 

scale down used 8x8 tile mode output. 

it support 1/2 scale down ratio for hor or vrz. 
1'b0O:Disable scale down function. 

1'b1:Enable scale down function,scale down en can be enable 
only when fbc work mode be actived. 
sw_scanlist_addr_valid_en 

1'bO : Scanlsit addr get from pps table. 

1'b1 : Scanlist addr get from config. 
sw_error_auto_rst_disable 

default is auto reset 

1'bO: Hardware will auto reset when error occur. 
1'b1: Wait software process reset when error occur. 
sw_collect_info_en 

1'bO: Disable 

1'b1: Enable 

sw_error_info_en 

1'b0O: Disable 

1'b1: Enable 

sw_buspr_slot_disable 

1'b1: Bus prefetch slot manage disable 


sw_colmv_compress_en 
1'bO: Disable 
1'b1: Enable 


jo |RO_joxo Reserved 


RKVDEC SWREGi3_EN MODE SET 
Address: Operational Base + offset (0x0034) 


Bit [attr] Reset Value 


sw_filter_outbuf_mode 
Active at sw_fbc_e=1 
1 RW iil ae 
2 ed 1'bO: Fbchead write ddr with 64byte align 
1'b1: Fbchead write ddr not almost 64byte align 


30__|RO_|oxo Reserved 


sw_rd_ctrl_prior_mode 

29 RW {0x0 1'bO : Rcb data prior higher than referance data 
1'b1 : Rcb data prior lower than referance data 
sw_rd_prior_mode 

28 RW {0x0 1'bO : Used default mode 
1'b1 : Used ctrl mode 
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| Bit _|Attr| Reset Value 


sw_frame_end_err_rst_flag 

sw_error_mode should be 1 at first 

1'bO: When there is stream/inter_ref error, and hardware decode 
27 RW {0x0 

frame end, will not be reset 

1'b1: When there is stream/inter_ref error, and hardware decode 

frame end, will be reset 

sw_right_auto_rst_disable 

Secoder each frame end with auto reset select, but mmu do not 
26 RW |0x0 auto reset,default is auto reset 

1'b0:Decoder each frame end with auto reset enable 

1'b1:Decoder each frame end with auto reset disable 


25 |RO_|oxo Reserved 


sw_cur_pic_is_idr 
24 -|RW 
aol All frame is I frame a 


23:22/RO_|oxo [Reserved 


sw_ycacherd_prior 

1'bO: Y cacherd prior is higher than uv. 
rw loxo 1'b1: Y cache prior is equal than uv. 

Fbc mode: Sw_head_prior_high_en. 

1'bO: Fbc head fetch data prior normal. 

1'b1: Fbc head fetch data prior high. 


20:19|RO_ [oxo [Reserved 


sw_error_mode 
For H264/hevc/avs2: 
1'bO: When there is any error, the hardware will stop the decoder 
18 RW |0x0 and reset itself. 
1'b1: When there is any error, the hardware will start error proc 
and wait frame end. 
It is recommend that when vp9, it is configed to 1'bO. 
i7:14|RO [oxo [Reserved 
sw_fbc_output_wr_disable 
1'bO : Fbc output picture data will be write to ddr when 
13 RW |0x0 sw_fbc_e=1 
1'b1 : Fbc output picture data will not be write to ddr even if 
sw_fbc_e=1 
sw_allow_not_wr_unref_bframe 
1'bO: If dec not referance b frame, will write to ddr. 
12 RW |0x0 1'b1: If dec not referance b frame, will not write to ddr. 
If wan't to set this bit to 1, should set sw_scl_down_en=1 also. 
It only used in hevc and unsupport tile mode. 


1:7 [RO _loxo Reserved 
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| Bit _|Attr| Reset Value 


sw_stmerror_waitdecfifo_empty 

When it is 1'b0O, the stream error process will no wait the 

ca2decfifo empty; when it is 1'b1, the stream error process will 
RW {0x0 wait the ca2decfifo empty, when sw_dec_mode is HEVC and 

VP9. 

It always take effect. When sw_dec_mode is H264. 

It only take effect, when sw_h264_error_mode is 1'bO. 


5:4 |RO |oxo Reserved 


sw_dec_commonirq_mode 

1'bO: In H264 and vp9 mode, the interrrupt will wait strmd end 
3 RW /|0x0 pulse. 

1'b1: In H264 and vp9 mode, the interrupt will not wait strmd 

end plus. 


2 |RO_|oxo Reserved 


sw_req_timeout_rst_sel 

use for multicore pu/colmv offset req timeout reset enable select 
1 RW |0x0 active when the counter is 16'hffff 

1'bO: Reg timeout reset enable 

1'b1: Req timeout reset disable 


ORO joxo Reserved 


RKVDEC SWREG14 FBC PARAM SET 
Address: Operational Base + offset (0x0038 


| Bit |attr|ResetValue| SS ieescription 
31:7 |RO_|oxo_ [Reserved 


sw_fbc_h264_exten_4or8_flag 
It was h264 mbaff flag. 

bial ase 1'bO: Not mabff 
1'b1: Mabff 


5:4 |RO_|oxo Reserved 


sw_allow_16x8_cp_flag 
1'bO: Not allow 
Se (nage, 1'b1: Allow 
The config value is depend on vop work mode. 


2:1 |RO |oxo [Reserved 


sw_fbc_force_uncompress 
RW {0x0 1'bO: Allow fbce compress yuv block. 
1'b1: Force all yuv block use uncompress mode. 


RKVDEC SWREG15 STREAM _PARAM_SET 
Address: Operational Base + offset (0x003c) 


Bit [attr] Reset Value 
31:12)RO_ oxo Reserved 
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| Bit _|Attr| Reset Value 


sw_strm_start_bit 
11:5 |RW /0x00 Exact bit of streamd start word where decoding can be started 
(asosiates with sw_str_rlc_base). 


4:2 |RO |oxo Reserved 


sw_rlc_mode 
1 RW {0x0 1'bO: Hw decodes video from bit stream. 
1'b1: Hw decodes video from RLC input data. 
sw_rlc_mode_direct_write 
rw loxo Cabac decode output direct write enable. 
When this bit is enable, all the module other than cabac and 
busifd are not work. 


RKVDEC SWREG1i6 STREAM _LEN 
car me Retail Base + offset (0x0040) 


[Attr| Reset | Reset Value | Description 

sw_stream_len 

Amount of stream 8bits in the input buffer, byte unitL. 

The max of sw_stream_len: min(65536x65536x1.5x1.5,4G) = 
4G. 


31:0 |RW |0x00000000 


RKVDEC SWREG17 SLICE NUMBER 
Address: Operational Base + offset (0x0044) 


Bit [attr] Reset Value 
31:25|RO_|0xo_ [Reserved 


sw_slice_num 
Hevc: Slice number in a frame (0~199, when it is 0, it real means 
1 slice in a frame), just only used for rps read. 

24:0 |RW |Ox0000000_ |The meaning from count from 1, so it will be in 1~+200. 
H264: Slice number in a frame (0~4095, when it is 1, it real 
means 1 slice in a frame). 
Vp9: No use. 


RKVDEC SWREGi8 Y HOR STRIDE 
Address: Operational Base + offset (0x0048 


Bit attr] Reset Value 
31:16[RO [0x0 [Reserved 


sw_y_hor_virstride 

Picture horizontal virtual stride (the unit is 128bit). 
15:0 Irw loxoo0o The max 2 C102 xt.» + 128) /16 = 0x188. 

Suggest this register to config to even for advance ddr 

performance. 

Fbc mode: Used for head hor virstirde. 
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RKVDEC SWREG19 UV HOR STRIDE 
Address: Operational Base + offset (0x004c 


Bit [attr] Reset Value 
aiiehno pa = “lee 7 


sw_uv_hor_virstride 

Picture horizontal virtual stride (the unit is 128bit). 
15:0 |RW |0x0000 The max is (4096x1.5 + 128) /16 = 0x188. 

Suggest this register to config to even for advance ddr 

performance. 


RKVDEC SWREG20 FBC PAYLOAD OFFSET 
mar rarer Base + offset (0x0050) 


[Attr| Reset Value Description 


sw_fbc_payload_base_addr 
The offset should be 128bit align. 
1:4 |RW 0 
: Oxeeeeee [Note]: The payload will be store in the base: Sw_decout_base + 
Sw_payload_st_offset. 


3:0 |RO |oxo [Reserved 


RKVDEC SWREG20 Y STRIDE 
Address: Operational Base + offset (0x0050 


Bit [attr] Reset Value 
31:28/RO [Oxo [Reserved 


sw_y_virstride 

The output picture y virtual stride (the unit is 128bit). 
27:0 |RW |OxO000000_ |The max:min( (65536x1.5 +128) x 65536,4G) = 4G. 

We can know the sw_uvout_base = sw_decout_base + 

(sw_y_virstride <<4). 


RKVDEC SWREG21 ERROR CTRL SET 
Address: Operational Base + offset (0x0054) 


Bit [attr] Reset Value 
31:25|RO_|0x0_ [Reserved 


sw_roi_error_ctu_cal_en 
24 RW |0x0 1'bO: Disable 
1'bi: Enable 


23:13/RO_|oxo [Reserved 


sw_error_inter_pred_cross_slice 
1'bO : Inter m n't ss slice boundar 
19 rw loxo bO er mv pred a cro u y 
1'b1 : Inter mv pred will cross slice boundary 
it only be used when Sw_inter_error_prc_mode=0 


1:9 [RO loxo Reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 472 


RK3588 TRM-Part1 


sw_error_spread_e 

1'bO: Error info spread disable. 

1'b1: Error info spread enable. 

error info spread unit is ctu size 
H264/HEVC/AVS2 avaliable 
Sw_picidx_replace 

Hevc: 

[4:1]: Default pic idx 

[0]: Invalid 

H264: 

[4:1]: Default pic idx 

[0]: Field mode, 0 is top field. 
Sw_error_deb_en 

1'bO: Disable 

1'b1: Enable 

Only valid when sw_error_prc_intra_mode_sel = 1'bl. 
Sw_error_intra_mode 

1'bO: Use inter mode to proc error ctu. 
1'b1: Use intra mode to proc error ctu. 
Sw_inter_error_prc_mode 

1'bO: Mv used pred. 

1'b1: Mv=0, and sw_error_ref_base will be used. 


RKVDEC SWREG22 ERR ROI CTU OFFSET START 
Address: Operational Base + offset (0x0058) 


Reset Value 


0x0 Reserved 
Sw_roi ctu_offset_st 
0x000 seh. Sel 
The start offset of ctu_y when roi check. 
x0 


sw_roi_x_ctu_offset_st 
The start offset of ctu_x when roi check. 


RKVDEC SWREG23 ERR ROI CTU OFFSET END 
Address: Operational Base + offset (0x005c) 


0x0 Reserved 


: x 
; sw_roi_y_ctu_offset_end 
s|Rw foxo00 The end offset of ctu_y when roi check. 


x0 


RKVDEC_SWREG24_ CABAC_ ERROR_EN_LOWBITS 
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Address: Operational Base + offset (0x0060 


Bit [attr] Reset Value 


31:0 IRw |ox00000000 sw_cabac_error_en OWDINS 
Cabac error enable config. 


RKVDEC SWREG25 CABAC ERROR EN _ HIGHBITS 
Address: Operational Base + offset (0x0064) 


[Bit [attr/ Reset Value 
31:30|RO [oxo —(Resewed ~——SOCOC=“*~“~*S*~“‘—s*~*—*—“‘“‘S SSC 


sw_cabac_error_en_highbits 
29:0 |RW |0x00000000 
29:0 |rw Joxo0000000 | Cabac error enable high bits config. 


RKVDEC SWREG26 BLOCK GATING EN 
Address: Operational Base + offset (0x0068) 


| Bit |Attr| Reset Value Description 


sw_reg_cfg_gating_en 
31 RW {0x0 1'b0O: Disable 
1'b1: Enable auto gating 
30:18/RO_|0xo [Reserved 


sw_cru_auto_gating_e 
1'bO: Disable 

1'b1: Enable auto gating 
sw_sram_auto_gating_e 
1'bO: Disable 


sw_transd_auto_gating_e 
1'bO: Disable 

1'b1: Enable auto gating 
sw_mc_auto_gating_e 
1'bO: Disable 

1'b1: Enable auto gating 
sw_intra_auto_gating_e 
1'bO: Disable 

1'b1: Enable auto gating 
sw_dec_ctrl_auto_gating_e 
1'bO: Disable 

1'b1: Enable auto gating 
sw_busifd_auto_gating_e 
1'bO: Disable 

1'b1: Enable auto gating 
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Reset Value 


sw_mcp_auto_gating_e 
block access to ccu 

1'bO: Disable 

1'b1: Enable auto gating 
sw_strmd_auto_gating_e 
1'bO: Disable 


1'b1: Enable auto gating 

sw_filterd_auto_gating_e 
1'bO: Disable 

1'b1: Enable auto gating 

sw_inter_auto_gating_e 

1'bO: Disable 

1'b1: Enable auto gating 


RKVDEC SWREG27 CORE SAFE PIXELS 
Address: Operational Base + offset (0x006c) 


Reset Value 
sw_core_safe_y_pixles 
Colmv and recon report coord y safe pixels 
sw_core_safe_x_pixels 
5:0 [RW |0x0000 H , 
Colmv and recon report coord x safe pixels 


RKVDEC SWRE28 MULTIPLY CORE CTRL 
Address: Operational Base + offset (0x0070 


Reset Value 


sw_colmv_req_mismatch_dis 

inter colmv set req flag care refpoc mismatch flag is 1 or not 
1'bO: Inter colmv set req flag care mismatch flag 

1'b1: Inter colmv set req flag not care mismatch flag 
sw_pu_req_mismatch_dis 

inter pu set req flag care refpoc mismatch flag is 1 or not 
1'bO: Inter pu set req flag care mismatch flag 


sw_film_idx 
Film index is separe from difference decode sequences 


sw_poc_arb_flag 

multiply core use poc arb flag, without common 32bits poc , 
but not include vp9 format. 

1'b0:Use common 32bits base addr flag; 

1'b1:Use common 32bits poc or highbit poc flag; 
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| Bit _|Attr| Reset Value 


sw_poc_only_highbit_flag 

multiply core use only highbit poc flag, without common 32bits 
10 RW |0x0 poc ,but not include vp9 format. 

1'b0:Use common 32bits poc and highbit poc flag; 

1'b1:Only use highbit poc flag; 

sw_colmv_req_advance_flag 

Inter colmv data reqire with advance 1/4 picture right and height 

RW |0x0 flag 
1'bO: Pixels offset not advance 
1'b1: Pixels x and y offset both advance 


sw_ref_req_advance_flag 

inter pu reference pred data reqire with advance 1/4 picture right 
RW /|0x0 and height flag 

1'bO: Pixels offset not advance 

1'b1: Pixels x and y offset both advance 


7 |RO_|oxo Reserved 


sw_vp9_rd_prob_idx 
6:4 |RW {0x0 
ca aw [oxo Reference prob index only vp9 used 


3 |RO_|oxo _—[Reserved 
sw_vp9_wr_prob_idx 
Zi RW 
2:0 Jaw ooo Current prob index only vp9 used 


RKVDEC SWRE29 SCALE DOWN CTRL 
Address: Operational Base + offset (0x0074 


Bit |Attr| Reset Value 
31:10/RO_|oxo_ [Reserved 


sw_scale_down_vrz_ratio 
2'd1 : vrz not scale down 
RW 
ae 2'd2 : vrz 2-ratio scale down 
Other: Reserved 


7:2 |RO_|oxo Reserved 


sw_scale_down_hor_ratio 
2'd1 : horization not scale down 
1:0 RW {0x0 
. 2'd2 : horization 2-ratio scale down 
Other: Reserved 


RKVDEC SWREG30 Y SCALE DOWN _ TILE8X8 HOR STRIDE 
Address: Operational Base + offset (0x0078) 


[Bit [attr| Reset Value 
31:20|R0 [oxo —(Resewed —SOC=“‘*“~*S*~‘“‘*‘—*~*—*‘“‘(< ;SCS~SCS;«SCSCS*Y 


sw_y_scale_down_tile8x8_hor_stride 
19:0 |RW 
19:0 Jaw dees Picture horizontal virtual stride (the unit is 128bit). 


RKVDEC_SWREG31_UV_ SCALE DOWN _ TILE8X8 HOR STRIDE 
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Address: Operational Base + offset (0x007c 


Bit [attr] Reset Value 
31:20/RO [Oxo [Reserved 


sw_uv_scale_down8x8_tile_hor_stride 
19:0 |RW os facege a mine tana 
19:0 Jaw eocnaud Picture horizontal virtual stride (the unit is 128bit). 


RKVDEC SWREG32 TIMEOUT THRESHOLD 
Address: Operational Base + offset (0x0080) 


| Bit |Attr| Reset Value Description 


sw_timeout_threshold 
1:0 |RW i - 
1:0 few Pees Aclk cnt if equal to sw_timeout_threshold,it will give timeout. 


RKVDEC SWREG64 VP9 SET 
Address: Operational Base + offset (0x0100) 


Bit [attr] Reset Value 
31:16|RO_|oxo_ [Reserved 


sw_vp9_cprheader_offset 

Vp9 compressed header offset, at most 2000 probs, 10bit per 
15:0 |RW |0x0000 prob, 20000 bit at most. 

Now is for no use, because it can read from the last syntax of the 

uncompressed header. 


RKVDEC SWREG64 H26X SET 
Address: Operational Base + offset (0x0100 


Reset Value 


sw_h264.first_slice_flag 

1'bO: No First packet in the frame 

1'b1: First packet in the frame, for h264 decode to read rps/pps 
data,because the first_mb_in_slice may be wrong, so need this 
syntax. 

sw_h26x_stream_lastpacket 

When sw_h26x_stream_mode is 1'b1, 
sw_h26x_stream_lastpacket. 

1'bO: This packet is not the last packet of frame. 

1'b1: The packet is the last packet of frame. 
sw_h26x_stream_mode 

1'bO: Stream packet is slice by slice or frame by frame, should 
use sw_h26x_frame_orslice. 

1'b1: Stream packet is random, should use 
sw_h26x_stream_last. 

sw_h26x_rps_mode 

1'bO: Hardware parse rps mode. 

1'b1: Software parse rps mode. 
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| Bit _|Attr| Reset Value 


sw_h26x_frame_orslice 
For H26x use 
RW /|0x0 1'bO: Frame 
1'b1: Slice 
When sw_h26x_streamd_mode is 1'bO, this register is valid. 


RKVDEC SWREG65 CUR POC 
Address: Operational Base + offset (0x0104) 


| Bit |Attr|Reset Value] = iescription 
Sw_cur_poc 

31:0 |RW |OxOO0000000 |The poc of the cur picture. 
For H264, it may be cur frame poc or cur top field poc. 


RKVDEC SWREG66 H264 CUR POC1 
Address: Operational Base + offset (0x0108) 


| Bit |Attr/ResetValue|sCéescription — 
; sw_h264_cur_pocl 
exponeoede H264 cur poc for bottom field. 


RKVDEC SWREG67 VP9 SEGID GRPO 
Address: Operational Base + offset (0x010c) 


[Bit [Aattr/ Reset Value 
31:23R0 [oxo —‘(Resewed ~—SOCSSCSC“‘“‘“SSSCSC“S*S*~*S 


Frame skip feature enable. 

sw_vp9segid0_referinfo 
0x0 Specifies segment i's reference_info which is used to get 
ref_frame[O]. 


19 |RW {0x0 gw" vp9segid0_referinfo_en 
Frame reference info enable. 


sw_vp9segid0O_frame_loopfilter_value 

18:12}RW |0x00 Specifies segment i's loopfilter_delta value which is used to 
calculate filter level. 

i rw loxo ene p2segig0 Tame: loopitics va ue_en 
Frame_loopfilter_value feature enable. 
sw_vp9segid0O_frame_qp_delta 

10:2 |RW |0x000 Specifies segment i's qp_delta value which is used to calculate 
y_dequant and uv_dequant. 

1 rw loxo sw_vp9segid0O_frame_qp_delta_en 
Frame_qp_delta feature enable. 

rw loxo sw_vposegi¢ abs “delta . 
Used to decide quant and loopfilter param. 
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RKVDEC SWREG67 REFO POC 
Address: Operational Base + offset (0x010c 


| Bit [attr] Reset Value 


sw_refer0O_poc 
1:0 |RW ma <= 
1:0 Jaw aacacetitad Hevc & h264 & avs2: The poc of reference picture index 0. 


RKVDEC SWREG68 VP9 SEGID GRP1i 
Address: Operational Base + offset (0x0110) 


bit [attr[Reset Value| __Description 
pw foo Prine fare ae 


eee skip feature enable. 
sw_vp9segidi_referinfo 

21:20)/RW |0Ox0 Specifies segment i's reference_info which is used to get 
ref_frame[O]. 
Frame reference info enable. 
sw_vp9segid1_frame_loopfilter_value 

18:12|}RW |0x00 Specifies segment i's loopfilter_delta value which is used to 
calculate filter level. 
Frame_loopfilter_value feature enable. 
sw_vp9segidi_frame_qp_delta 

10:2 |RW |0x000 Specifies segment i's qp_delta value which is used to calculate 
y_dequant ann uv_dequant. 

+ fro foo maeeiatesureenstes 
Frame CoS delta feature enable. 


jo |RO_joxo Reserved 


RKVDEC SWREG68 REF1 POC 
Address: Operational Base + offset (0x0110) 


Bit [attr] Reset Value 


sw_referl_poc 
1:0 |RW x os 
1:0 Jaw a Say abe Hevc & h264 & avs2: The poc of reference picture index 1. 


RKVDEC_SWREG69 VP9 SEGID GRP2 
Address: Operational Base + offset (0x0114) 


bit {attr|Reset Value/ __Deseription 
pw uo Preface 


22 few oxo ee ie frame_skip_en 
Frame skip feature enable. 


sw_vp9segid2_referinfo 
21:20)/RW |0Ox0 Specifies segment i's reference_info which is used to get 
ref_frame[O]. 
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a Reset Value 
19 aw oo 0 ee eee 

Frame reference info enable. 
sw_vp9segid2_frame_loopfilter_value 

18:12|}RW |0x00 Specifies segment i's loopfilter_delta value which is used to 
calculate filter level. 

il rw loxo ecvpesegie2 tale “lop itel valve el 
Frame_loopfilter_value feature enable. 


sw_vp9segid2_frame_qp_delta 
10:2 |RW |0x000 Specifies segment i's qp_delta value which is used to calculate 
y_dequant and uv_dequant. 
rw loxo sw_vp9segid2_frame_qp_delta_en 
Frame oe a ae delta feature enable. 


>of — Reserved 


RKVDEC SWREG69 REF2 POC 
Address: Operational Base + offset (0x0114 


Bit [attr] Reset Value 


: sw_refer2_poc 
alata Hevc & h264 & avs2: The poc of reference picture index 2. 


RKVDEC SWREG70 VP9 SEGID GRP3 
Address: Operational Base + offset (0x0118 


Bit [attr] Reset Value 
31:23|RO [0x0 [Reserved 


22 rw loxo SwovRP oes frame_skip_en 
Frame skip feature enable. 
sw_vp9segid3_referinfo 
21:20)/RW |Ox0 Specifies segment i's reference_info which is used to get 
ref_frame[O]. 
19 rw loxo Bis vprseg)¢3 sereninnone) 
Frame reference info enable. 


sw_vp9segid3_frame_loopfilter_value 

18:12|}RW |0x00 Specifies segment i's loopfilter_delta value which is used to 
calculate filter level. 
Frame_loopfilter_value feature enable. 
sw_vp9segid3_frame_qp_delta 

10:2 |RW |0x000 Specifies segment i's qp_delta value which is used to calculate 
y_ sequent and uv_dequant. 

pew fowoPmerapecelefemre anh 
Frame an delta feature enable. 


o_|RO_joxo Reserved 


RKVDEC SWREG70_ REF3_ POC 


Copyright 2022 © Rockchip Electronics Co., Ltd. 480 


RK3588 TRM-Part1 


Address: Operational Base + offset (0x0118 


Bit [attr] Reset Value 


sw_refer3_poc 
1:0 |RW 5 ay 
10 |aw Deere Hevc & h264 & avs2: The poc of reference picture index 3. 


RKVDEC SWREG71 VP9 SEGID GRP4 
Address: Operational Base + offset (0x011c) 


[Bit _[Aattr/ Reset Value 
31:23|RO [oxo —‘(Resewed ——SOC—“s*~“~*~“‘“‘*~*~*—*“‘“‘~S~;SCSSSS 


Frame skip feature enable. 
sw_vp9segid4_referinfo 

21:20)/RW |Ox0 Specifies segment i's reference_info which is used to get 
ref_frame[O]. 
Frame reference info enable. 
sw_vp9segid4_frame_loopfilter_value 

18:12|}RW |0x00 Specifies segment i's loopfilter_delta value which is used to 
calculate filter level. 
Frame_loopfilter_value feature enable. 
sw_vp9segid4_frame_qp_delta 

10:2 |RW |0x000 Specifies segment i's qp_delta value which is used to calculate 
y_ geduants and uv_dequant. 

pew foo MRmcgmceta enue ens 
Frame Co <p, es delta feature enable. 


jo_|RO_joxo Reserved 


RKVDEC SWREG71 REF4 POC 
Address: Operational Base + offset (0x011c) 


Bit [attr] Reset Value 


sw_refer4_poc 
1: RW 00 - ee 
1:0 Jaw OPO Hevc & h264 & avs2: The poc of reference picture index 4. 


RKVDEC SWREG72 VP9 SEGID GRP5 
Address: Operational Base + offset (0x0120) 


Bit |Attr] Reset Value 
31:23|RO_|0xo_ [Reserved 


22 |RW |0x0 ew vposegids frame_skip_en 
Frame skip feature enable. 


sw_vp9segid5_referinfo 

21:20/RW |Ox0 Specifies segment i's reference_info which is used to get 
ref_frame[O]. 

19 rw loxo Sw_vp9segid S TCrennrocen 
Frame reference info enable. 
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| Bit _|Attr| Reset Value 


sw_vp9segid5_frame_loopfilter_value 
18:12|}RW |0x00 Specifies segment i's loopfilter_delta value which is used to 
calculate filter level. 


sw_vp9segid5_frame_loopfitler_value_en 
11 RW /|0x0 ? 
Frame_loopfilter_value feature enable. 


sw_vp9segid5_frame_qp_delta 
10:2 |RW |0x000 Specifies segment i's qp_delta value which is used to calculate 
y_dequant and uv_dequant. 
rw loxo sw_vp9segid5_frame_qp_delta_en 
Frame a delta feature enable. 


hots — Reserved Cl 


RKVDEC SWREG72 REF5 POC 
Address: Operational Base + offset (0x0120 


Bit [attr] Reset Value 


sw_refer5_poc 
1:0 |RW a e 
1:0 |aw aieaduade Hevc & h264 & avs2: The poc of reference picture index 5. 


RKVDEC SWREG73 VP9 SEGID GRP6 
Address: Operational Base + offset (0x0124 


_ Bit [attr| Reset Value] __ax_ (\ Description 
pv foo een a 


oxo NP skip feature enable. 
sw_vp9segid6_referinfo 

21:20)/RW |0x0 Specifies segment i's reference_info which is used to get 
ref_frame[O]. 


19 |/RW |0xO Sy_Yp9segid6_referinfo_en 
Frame reference info enable. 


sw_vp9segid6_frame_loopfilter_value 

18:12|}RW |0x00 Specifies segment i's loopfilter_delta value which is used to 
calculate filter level. 
Frame_loopfilter_value feature enable. 
sw_vp9segid6_frame_qp_delta 

10:2 |RW |0x000 Specifies segment i's qp_delta value which is used to calculate 
y_dequant and uv_dequant. 


rw loxo sw_vp9segid6_frame_qp_delta_en 
Frame a delta feature enable. 


>of — Reserved 


RKVDEC SWREG73_REF6 POC 
Address: Operational Base + offset (0x0124) 
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Attr| Reset Value 


sw_refer6_poc 
1:0 |aw Lovaas Hevc & h264 & avs2: The poc of reference picture index 6. 


RKVDEC SWREG74 VP9 SEGID GRP7 
Address: Operational Base + offset (0x0128) 


[Bit _[Aattr| Reset Value 
B123|Ro [oxo —iResewed ~—SOC=“*‘“*S*~*“‘“‘“‘*S*S*S*SC‘“‘*‘“*S*S*‘“S*~CS*~*S 


31:23 
Frame skip feature enable. 
sw_vp9segid7_referinfo 
21:20)/RW |Ox0 Specifies segment i's reference_info which is used to get 
ref_frame[O]. 
Frame reference info enable. 
sw_vp9segid7_frame_loopfilter_value 
18:12|}RW |0x00 Specifies segment i's loopfilter_delta value which is used to 
calculate filter level. 
Frame_loopfilter_value feature enable. 
sw_vp9segid7_frame_qp_delta 
10:2 |RW |0x000 Specifies segment i's qp_delta value which is used to calculate 
y_dequant and uv_dequant. 
sw_vp9segid7_frame_qp_delta_en 
Frame_qp_delta feature enable. 


0 |RO_|oxo __—| Reserved 


RKVDEC SWREG74 REF7 POC 
Address: Operational Base + offset (0x0128) 


[Bit [attr| Reset Value 


31:0 [Rw loxoooo0000 |S—"efer7_Pec 
; Hevc & h264 & avs2: The poc of reference picture index 7. 


RKVDEC SWREG75 VP9 INFO LASTFRAME 
Address: Operational Base + offset (0x012c) 


Bit, [attr Reset Value 
31:23RO [oxo —‘(Resewed —SOC—=“*~“~*S*~‘“‘*‘“*~“‘“‘~S~SCS*SC<~S~S~* 


22:20|RW |0x0 sw_vp9_color_space_lastkeyframe 
be last keyframe color_space. 


nr 0 
Last width and height equal cur frame. 
sw_vp9_last_intra_only 
RW /|0x0 Vp9 last frame intra only flag, to give inter command use. 
It is for last_dec_frame. 
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| Bit _|Attr| Reset Value 


sw_vp9_last_showframe 
17 RW {0x0 For cal the flag use_prev_in_find_mv_refs which is to inter cmd. 
It is for last_dec_frame. 
sw_segmentation_enable_Istframe 
1'b0O: Sw_segmentation_disable for last frame. 
16 RW |0x0 
1'b1: Sw_segmentation_enable for last frame. 
It is for last_dec_frame. 


15:14/RO |oxo [Reserved 
pane vp9_mode_deltas_lastframe 
13:0 |RW |0x0000 Vp9 mode deltas 
It is for last dec frame. 


RKVDEC SWREG75 REF8 POC 
Address: Operational Base + offset (0x012c) 


Attr| Reset Value 


sw_refer8_poc 
RW 2. 6 
jaw foxoo000000 Hevc & h264: The poc of reference picture index 8. 


RKVDEC SWREG76 VP9 CPRHEADER CONFIG 
Address: Operational Base + offset (0x0130) 


Reset Value 


sw_vp9_frame_reference_mode 

Frame_reference_mode specifies frame reference mode. 
SINGLE_REFERENCE = 0, 

COMPOUND_REFERENCE = 1, 

REFERENCE_MODE_SELECT = 2, 

REFERENCE_MODES = 3, 

When frame_reference_mode_flagO is not present ,it equal to 0 
by default. 

When frame_reference_mode_flagi is not present ,it equal to 0 
by default. 

frame_reference_mode = frame_reference_mode_flagO == 0 ? 
frame_reference_mode_flag1 == 0 ? 
REFERENCE_MODE_SELECT : COMPOUND_REFERENCE) : 
SINGLE_REFERENCE 

sw_vp9_tx_mode 

Tx_mode specifies frame transform mode. 

ONLY_4X4 = 0, // only 4x4 transform used. 

ALLOW_8X8 = 1, // allow block transform size up to 8x8. 
ALLOW_16X16 = 2, // allow block transform size up to 16x16. 
ALLOW_32X32 = 3, // allow block transform size up to 32x32. 
TX_MODE_SELECT = 4, // transform specified for each block. 
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RKVDEC SWREG76 REF9O POC 
Address: Operational Base + offset (0x0130 


| Bit [attr] Reset Value 


sw_refer9_poc 
31:0 |RW |0x00000000 be = 
31:0 rw [ox00000000 Hevc & h264: The poc of reference picture index 9. 


RKVDEC SWREG77 VP9 INTERCMD NUM 
Address: Operational Base + offset (0x0134) 


Bit {attr| Reset Value! Reset Value 
31:24|RO_|oxo [Reserved 


sw_vp9_intercmd_num 

23:0 IRW |ox000000 When eeoge | 1'b1, for sw_vp9_intercmd_num. 
It's unit is 128bit. 
It count from 1. 


RKVDEC SWREG77 REF10 POC 
Address: Operational Base + offset (0x0134 


Bit [attr] Reset Value 


sw_refer10_poc 
31:0 |RW |0x00000000 m, = 
1:0 |rw Joxo0000000 | Hevc & h264: The poc of reference picture index 10. 


RKVDEC SWREG78 VP9 STREAM SIZE 
Address: Operational Base + offset (0x0138 


_ Bit [attr] Reset Value | 


sw_vp9_stream_size 

31:0 IRw |oxo0000000 The Siig of vp9 compressed header and compressed frame data. 
Its unit is byte. 
The real meaning the current frame size. 


RKVDEC SWREG78 REF1i1 POC 
Address: Operational Base + offset (0x0138 


| Bit [attr] Reset Value 


: sw_refer11_poc 
RRgGI0000 Hevc & h264: The poc of reference picture index 11. 


RKVDEC SWREG79 VP9 LASTF Y HOR VIRSTRIDE 
Address: Operational Base + offset (0x013c 


| Bit_|attr| Reset Value 
31:16|RO [oxo [Reserved 


sw_vp9_lastfy_hor_virstride 
15:0 |RW |/0x0000 Vp9 last frame y horizontal virstride. 
For fbc mode: Vp9 head hor stride of last frame. 


RKVDEC SWREG79_ REF1i2 POC 
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Address: Operational Base + po or = 0x013c 


| Bit |Attr| Reset Value | Reset Value | si eseription si 


sw_refer12_poc 
31:0 |RW |0x00000000 
31:0 |rw Jox00000000 | Hevc & h264: The poc of reference picture index 12. 


RKVDEC SWREG80 VP9_LASTF UV_HOR_ VIRSTRIDE 
Address: Operational Base + offset (0x0140) 


[Attr| Reset Value Description 


3i:16[RO oxo Reserved 
15:0 IrRw lox0000 SW Do lestiav nol Mirsthide on 
Vp9 last frame uv horizontal virstride. 


RKVDEC SWREG80_ REF13 POC 
car ine ee ain Base + offset aie 


[Attr| Reset | Reset Value | | si eseription sis 
sw_refer13_poc 
31:0 |RW |0x00000000 
me sion Hevc & h264: The poc of reference picture index 13. 


RKVDEC SWREG81 VP9_GOLDENF Y HOR VIRSTRIDE 
Address: Operational Base + offset (0x0144) 


Bit [attr] Reset Value 
31:16|RO_|oxo_ [Reserved 


sw_vp9_goldenfy_hor_virstride 
15:0 |RW /0x0000 Vp9 golden frame y horizontal virstride. 
For fbc mode: Vp9 head hor stride of golden frame. 


RKVDEC SWREGS81 REF14 POC 
Address: Operational Base + sr TF 0x0144 


| Bit |Attr Reset Value Po siDeseription si 


sw_refer14_poc 
31:0 |RW 
1:0 |aw | ii fide Hevc & h264: The poc of reference picture index 14. 


RKVDEC SWREG82 VP9 GOLDEN UV HOR VIRSTRIDE 
Address: Operational Base + offset (0x0148 


Reset Value Description 


| Bit | 
31:26|RO [oxo [Reserved 


15:0 IRw {ox0000 sw_vpo agoldenuy_ner_virstride 
Vp9 golden uv horizontal virstirde. 


RKVDEC SWREG82 REF15 POC 
Address: Operational Base + offset (0x0148) 
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| Bit _|Attr| Reset Value 


sw_refer15_ poc 
31:0 |RW |OxO0000000 |The poc of reference picture index 15. 
Used to hevc for mvc. 


RKVDEC SWREG83 VP9 ALTREFF Y HOR VIRSTRIDE 
Address: Operational Base + offset (0x014c) 


[Bit [attr| Reset Value 
16|RO [oxo —i(Resewed —SOC~—“~*~*~“‘“‘—*~*s*S*~‘“‘“‘“~SC“‘<~S<S 


sw_vp9_altreffy_hor_virstride 
15:0 |RW /0x0000 Vp9 altref frame y horizontal virstride. 
For foc mode: Vp9 head hor stride of after frame. 


RKVDEC SWREG83_REF16 POC 
Address: Operational Base + offset (0x014c) 


[Bit [Attr/Reset Value] SSSCéescription i 
sw_refer16_poc 

31:0 |RW |Ox00000000 |H264: The poc of reference picture index 16. 
Hevc & vp9: Now is no use. 


RKVDEC SWREG84 VP9 ALTREFF UV HOR VIRSTRIDE 
Address: Operational Base + offset (0x0150) 


Bit [attr] Reset Value 
31:16|RO_|oxo_ [Reserved 


15:0 Irw loxo000 SW VDF gat ouN Or wirsthide 
Vp9 altreff uv horizontal virstirde. 


RKVDEC SWREG84 REF17 POC 
Address: Operational Base + offset (0x0150) 


| Bit |Attr| Reset Value Description 
sw_refer17_poc 
31:0 |RW |Ox00000000 |H264: The poc of reference picture index 17. 


Hevc & vp9: Now is no use. 


RKVDEC SWREG85 VP9 LASTF Y VIRSTRIDE 
Address: Operational Base + offset (0x0154) 


Bit [attr] Reset Value 
31:28/RO_|0xo_ [Reserved 


57:0 Irw {oxo000000 pie yp 2 lastty virsthide 
Vp9 last frame y stride. 


RKVDEC SWREG85 REF18 POC 
Address: Operational Base + offset (0x0154) 
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| Bit _|Attr| Reset Value 


sw_refer18_poc 
31:0 |RW |Ox00000000 |H264: The poc of reference picture index 18. 
Hevc & vp9: Now is no use. 


RKVDEC SWREG86 VP9 GOLDEN Y VIRSTRIDE 
Address: Operational Base + offset (0x0158) 


[Bit [Attr/ Reset Value 
31:28|RO [oxo —*(Resewed ~—SOCSC~“~*“*S*~*~“‘“s*~*~*~*“‘“~SC“<S~S~<SCO 


sw_vp9_goldeny_virstride 
27:0 |RW |0x0000000 
27:0 |aw Joxo000000 Vp9 golden frame y stride. 


RKVDEC SWREGS86 REF19 POC 
Address: Operational Base + offset (0x0158) 


| Bit _[Attr| Reset Value | Description 
sw_refer19_poc 
31:0 |RW |Ox00000000 |H264: The poc of reference picture index 19. 


Hevc & vp9: Now is no use. 


RKVDEC SWREG87 VP9 ALTREF Y VIRSTRIDE 
Address: Operational Base + offset (0x015c) 


Bit [attr] Reset Value 
31:28/RO_|0xo_ [Reserved 


sw_vp9_altrefy_virstride 
27:0 |RW 
27:0 Jaw panacea! Vp9 altref frame y stride. 


RKVDEC SWREG87 REF20 POC 
Address: Operational Base + offset (0x015c) 


| Bit_[Attr| Reset Value | Description 
sw_refer20_poc 
31:0 |RW |Ox00000000 |H264: The poc of reference picture index 20. 


Hevc & vp9: Now is no use. 


RKVDEC SWREG88 VP9 LREF HOR SCALE 
Address: Operational Base + offset (0x0160) 


| Bit [attr] Reset Value 
31:16|RO_|0xo_ [Reserved 


sw_vp9_lref_hor_scale 
15:0 |RW |0x0000 Horizontal scaling factor for last reference picture. 
Sw_vp9_lref_hor_scale = (last_ref_width / cur_width) * 0x4000. 


RKVDEC SWREG88 REF21 POC 
Address: Operational Base + offset (0x0160) 
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| Bit _|Attr| Reset Value 


sw_refer21_poc 
31:0 |RW |Ox00000000 |H264: The poc of reference picture index 21. 
Hevc & vp9: Now is no use. 


RKVDEC SWREG89 VP9 LREF VER SCALE 
Address: Operational Base + offset (0x0164) 


[Bit [Aattr| Reset Value 
S160 [oxo —iResewed —SOC~“~*~“~*S*~“‘—*~*~‘“‘“‘“‘<;7SCS; SSS 


sw_vp9_lref_ver_scale 
15:0 |RW |0x0000 
15:0 |rw Joxoo0o Vertical scaling factor for last reference picture. 


RKVDEC SWREG89 REF22 POC 
Address: Operational Base + offset (0x0164) 


| Bit |Attr| Reset Value Description 
sw_refer22_poc 
31:0 |RW |Ox00000000 |H264: The poc of reference picture index 22. 


Hevc & vp9: Now is no use. 


RKVDEC SWREG90O VP9 GREF HOR SCALE 
Address: Operational Base + offset (0x0168) 


Bit [attr] Reset Value 
31:16|RO_|0xo_ [Reserved 


sw_vp9_gref_hor_scale 
Horizontal scaling factor for golden reference picture. 
15:0 |RW 
a oe Sw_vp9_gref_hor_scale = (golden_ref_width / cur_width) * 
0x4000. 


RKVDEC SWREG90O REF23 POC 
Address: Operational Base + offset (0x0168) 


| Bit [Attr|ResetValue/ —siescription 
sw_refer23_poc 

31:0 |RW |Ox00000000 |H264: The poc of reference picture index 23. 
Hevc & vp9: Now is no use. 


RKVDEC SWREG91 VP9 GREF VER SCALE 
Address: Operational Base + offset (0x016c) 


Bit [attr] Reset Value 
31:16|RO_|oxo_ [Reserved 


; sw_vp9_gref_ver_scale 
ich Vertical scaling factor for golden reference picture. 


RKVDEC SWREG91 REF24 POC 
Address: Operational Base + offset (0x016c) 
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| Bit _|Attr| Reset Value 


Sw_refer24_poc 
31:0 |RW |Ox00000000 |H264: The poc of reference picture index 24. 
Hevc & vp9: Now is no use. 


RKVDEC SWREG92 VP9 AREF HOR SCALE 
Address: Operational Base + offset (0x0170) 


[Bit _[Aattr/ Reset Value 
160 [oxo —i(Resewed —SOC~—“~*~*S*~—‘“‘*~*~‘“‘—‘“‘“‘“<CSCSCS 


sw_vp9_aref_hor_scale 

15:0 IRw |ox0000 Horizontal scaling factor for alfter Reference Picture, 
Sw_vp9_gref_hor_scale = (alfter_ref_width / cur_width) * 
0x4000. 


RKVDEC SWREG92 REF25 POC 
Address: Operational Base + offset (0x0170) 


| Bit _[Attr| Reset Value | Description 
sw_refer25_poc 

31:0 |RW |Ox00000000 |H264: The poc of reference picture index 25. 
Hevc & vp9: Now is no use. 


RKVDEC SWREG93 VP9 AREF VER SCALE 
Address: Operational Base + offset (0x0174) 


Bit |Attr] Reset Value 
31:16|RO_|oxo_ [Reserved 


f | 
15:0 IRW |oxo0000 Sy vag are _ver_scale | 
Vertical scaling factor for alfter reference picture. 


RKVDEC SWREG93_ REF26_ POC 
Address: Operational Base + offset (0x0174) 


| Bit [Attr|ResetValue/ —siescription 
sw_refer26_poc 

31:0 |RW |Ox00000000 |H264: The poc of reference picture index 26. 
Hevc & vp9: Now is no use. 


RKVDEC SWREG94 VP9 REF DELTAS LASTFRAME 
Address: Operational Base + offset (0x0178) 


Bit |Attr] Reset Value 
31:28|RO_|0xo_ [Reserved 


; sw_vp9_ref_deltas_lastframe 
eipsiescaeisil Vp9 ref deltas of lastframe, for cal loopfilter filter type use. 


RKVDEC SWREG94 REF27_ POC 
Address: Operational Base + offset (0x0178) 
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| Bit |Attr| Reset Value 


sw_refer27_poc 
31:0 |RW |Ox00000000 |H264: The poc of reference picture index 27. 
Hevc & vp9: Now is no use. 


RKVDEC SWREG95 VP9 LAST POC 
Address: Operational Base + offset (0x017c) 


[Bit [Aattr| Reset Value 


: sw_vp9_last_poc 
pacraaacondid VP9: The poc of last reference 


RKVDEC SWREG95 REF28 POC 
Address: Operational Base + offset (0x017c) 


| Bit _[Attr| Reset Value | Description 
sw_refer28_poc 
31:0 |RW |Ox00000000 |H264: The poc of reference picture index 28. 


Hevc & vp9: Now is no use. 


RKVDEC SWREG96 VP9 GOLDEN POC 
Address: Operational Base + offset (0x0180) 


Bit [Attr[ResetValue| SSS~SC(iescription SCS 
sw_vp9_golden_poc 

31:0 |RW /0x00000000 

31:0 rw [ox00000000, VP9: The poc of golden reference 


RKVDEC SWREG96 REF29 POC 
Address: Operational Base + offset (0x0180) 


| Bit [attr] Reset Value | Description 
sw_refer29_poc 

31:0 |RW |Ox00000000 |H264: The poc of reference picture index 29. 
Hevc & vp9: Now is no use. 


RKVDEC SWREG97 VP9 ALTREF POC 
Address: Operational Base + offset (0x0184) 


| Bit_|Attr] Reset Value 


; sw_vp9_altref_poc 
extender VP9: The poc of altref reference 


RKVDEC SWREG97 REF30 POC 
Address: Operational Base + offset (0x0184) 


| Bit |Attr| Reset Value Description 


sw_refer30_poc 
31:0 |RW |OxO00000000 |H264: The poc of reference picture index 30. 
Hevc & vp9: Now is no use. 
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RKVDEC SWREG98 VP9 COL REF POC 
Address: Operational Base + offset (0x0188) 


Attr| Reset Value 


sw_vp9_col_ref_poc 
1: RW 
31:0 raw |ox00000000 VP9: The poc of colpic reference 


RKVDEC SWREG98 REF31 POC 
Address: Operational Base + offset (0x0188 


| Bit [Attr|Reset Value] = iescription 
sw_refer31_poc 

31:0 |RW |Ox00000000 |H264: The poc of reference picture index 31. 
Hevc & vp9: Now is no use. 


RKVDEC SWREG99 H264 REGO 3 INFO 
Address: Operational Base + offset (0x018c 


Bit |Attr] Reset Value 
31:28|RO_|0xo_ [Reserved 


sw_ref3_colmv_use_flag 

27 RW |0x0O 
Ref3 colmv use flag. 
sw_ref3_botfield_used 

Ref3 bottom field is used, the same meaning with ref_valid. 
sw_ref3_topfield_used 

Ref3 top field is used, the same meaning with ref_valid. 
sw_ref3_field 

24 RW |0x0 1'bO: Frame 
1'b1: Field 


23:20/RO_|oxo [Reserved 


sw_ref2_colmv_use_flag 
RW 
19 few foo Ref2 colmv use flag. 


sw_ref2_botfield_used 
sw_ref2_topfield_used 
sw_ref2_field 
16 RW |Ox0 1'b0O: Frame 
ge Es 
15:12/RO [oxo [Reserved 
pa_fow fox comeuetogs 
11 RW |0x0 
Ref1 colmv use flag. 
Ref1 bottom field is used, the same meaning with ref_valid. 
> few fox etn fds used th ame meaning with et vad, 
Ref1 top field is used, the same meaning with ref_valid. 
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| Bit _|Attr| Reset Value 


sw_ref1_field 
RW |0x0 1'bO: Frame 
1'b1: Field 


7:4 |RO_|oxo Reserved 


sw_refO_colmv_use_flag 
Ref colmv use flag. 


5 rw loxo sw_ref0_botfield_used 
RefO bottom field is used, the same meaning with ref_valid. 
sw_ref0_topfield_used 

RefO top field is used, the same meaning with ref_valid. 


sw_ref0_field 
RW |0x0 1'bO: Frame 
1'b1: Field 


RKVDEC SWREG99 AVS2 REGO 3 INFO 
Address: Operational Base + offset (0x018c 


| Bit_|attr/ Reset Value 
31:28|RO_ [oxo [Reserved 


sw_ref3_valid_flag 
Reference picture3 used flag. 
Bee 1'bO: Not be valid 

1'b1: Be valid 
sw_ref3_botfield_used 
Refer3 is bottow field flag. 

Ze Rae 1'bO: Top field flag 
1'b1: Bottom field flag 

25 |RO [oxo [Reserved 


sw_ref3_field 
24 RW |0x0 1'bO: Frame 
1'b1: Field 


23:20/RO_|oxo [Reserved 


sw_ref2_valid_flag 
Reference picture2 used flag. 

19 RS 1'bO: Not be valid 
1'b1: Be valid 
sw_ref2_botfield_used 
Refer2 is bottow field flag. 

1 RW 

7 oa 1'bO: Top field flag 

1'b1: Bottom field flag 

17 |RO foxo| Reserved 


sw_ref2_field 
16 RW |0x0 1'bO: Frame 
1'b1: Field 


i5:12)RO_loxo [Reserved 
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| Bit _|Attr| Reset Value 


sw_refi_valid_flag 
Reference picturel used flag. 
te exe 1'bO: Not be valid 
1'b1: Be valid 
Sw_ref1_botfield_used 
Refer is bottow field flag. 
ee 1'bO: Top field flag 
1'b1: Bottom field flag 
lo [Ro [oxo [Reserved 


sw_ref1_field 
RW |0x0 1'bO: Frame 
1'b1: Field 


7:4 |RO |oxo Reserved 


sw_ref0_valid_flag 
Reference pictureO used flag. 
<a el ba 1'bO: Not be valid 
1'b1: Be valid 
sw_ref0_botfield_used 
ReferO is bottow field flag. 
7 Bw axe 1'bO: Top field flag 
1'b1: Bottom field flag 


1 [RO joxo [Reserved 
sw_ref0_field 
RW /|0x0 1'bO: Frame 
p fp irre 


RKVDEC SWREG99S VP9 PROB REF POC 
Address: Operational Base + offset (0x018c) 


[Bit [attr/ Reset Value 
S16|RO [oxo —‘(Resewed ~—SOC=~“~*~“*S*~“‘“‘“‘~S*S“‘“‘S*SC<S~S~*S 


; sw_vp9_prob_ref_poc 
iF aia VP9: The poc of reference prob 


RKVDEC SWREG99 HEVC REF VALID 
Address: Operational Base + offset (0x018c) 


[Bit _[Attr| Reset Value 
31:27|RO [oxo —‘(Resewed ~—SOC~“*‘“*S*~‘“‘“*S*S*S‘“‘“‘<S;7CS;~SC*~*S 


sw_hevc_ref_valid_14 
RW 
26 |w [oxo Valid flag for picture index 14. 


sw_hevc_ref_valid_13 
RW 
25 |aw [oxo Valid flag for picture index 13. 
sw_hevc_ref_valid_12 
RW 
ont Valid or for picture index 12. 


23:20]RO_ [oxo Reserved 
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| Bit |Attr|ResetValue| | iescription 


i5:12/RO_|oxo [Reserved 
p |r lo nis tagtorpeurenaecs. (> 
p free iene gc C3 


7:4 [RO [oxo Reserved = “<a <a ; LULU 
a err 


RKVDEC SWREG100 AVS2 REG4 7 INFO 
Address: Operational Base + offset (0x0190 


Bit [attr] Reset Value 
31:28/RO [0x0 [Reserved 


sw_ref7_valid_flag 

Reference picture7 used flag. 
mals Ale 1'bO: Not be valid 

1'b1: Be valid 


sw_ref7_botfield_used 

Refer7 is bottow field flag. 
£0 a 1'bO: Top field flag 

1'b1: Bottom field flag 


25 |RO_|oxo Reserved 


sw_ref7_field 
24 RW |0x0 1'bO: Frame 
1'b1: Field 


23:20RO_loxo Reserved 
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| Bit _|Attr| Reset Value 


sw_ref6_valid_flag 
Reference picture6 used flag. 
rR 1'bO: Not be valid 
1'b1: Be valid 
sw_ref6_botfield_used 
Refer6 is bottow field flag. 
te a xe 1'bO: Top field flag 
1'b1: Bottom field flag 
17 [RO oxo [Reserved 


sw_ref6_field 
16 RW {0x0 1'bO: Frame 
1'b1: Field 


15:12/RO_|oxo [Reserved 


sw_ref5_valid_flag 
Reference picture5 used flag. 
soeciee Vhs isis 1'bO: Not be valid 
1'b1: Be valid 
sw_ref5_botfield_used 
Refer5 is bottow field flag. 
0 Be ae 1'bO: Top field flag 
1'b1: Bottom field flag 
9 RO [oxo [Reserved 


sw_ref5_field 
RW |0x0O 1'bO: Frame 
1'b1: Field 


7:4 |RO_|oxo Reserved 


sw_ref4_valid_flag 
Reference picture4 used flag. 
sa tach 1'bO: Not be valid 
1'b1: Be valid 
sw_ref4_botfield_used 
Refer4 is bottow field flag. 
RW 
Z 1 1'bO: Top field flag 
1'b1: Bottom field flag 


1 [RO joxo [Reserved 
sw_ref4_field 
RW |0x0 1'bO: Frame 
1'b1: Field 


RKVDEC SWREG100 H264 REG4 7 INFO 
Address: Operational Base + offset (0x0190 


Bit [attr] Reset Value 


31:28)RO_|oxo Reserved 
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|Attr/ Reset Value 
sw_ref7_colmv_use_flag 
Ref7 bottom field is used, the same meaning with ref_valid. 
Ref7 top field is used, the same meaning with ref_valid. 


sw_ref7_field 
1'bO: Frame 
1'b1: Field 


Ox 
Cm 
Ref6 colmv use flag. 
: 
Ref6 bottom field is used, the same meaning with ref_valid. 
Cm 
Ref6 top field is used, the same meaning with ref_valid. 


sw_ref6_field 
1'bO: Frame 
1'b1: Field 


0x0 
Ref5 colmv use flag. 
Ref5 bottom field is used, the same meaning with ref_valid. 
Ref5 top field is used, the same meaning with ref_valid. 


sw_ref5_ field 
1'bO: Frame 
1'b1: Field 


sw_ref4_colmv_use_flag 
sw_ref4_botfield_used 
sw_ref4_topfield_used 


sw_ref4_field 
1'bO: Frame 
1'b1: Field 


Oo 


oO 
x 
oO 


oO 
x 
oO 


oO 
x 
oO 


oO 
x 
(o) 


oO 
x 
oO 


sil 
an 
_s 
=. 


om 
ald 
= 
RW 
RO 
RW 


RKVDEC SWREG100 VP9 SEGID REF POC 
Address: Operational Base + offset (0x0190) 


Bit [attr Reset Value 
RO_ [0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 497 


RK3588 TRM-Part1 


| Bit _|Attr| Reset Value 


; sw_vp9_segid_ref_poc 
panes VP9: The poc of reference segmentid 


RKVDEC SWREG101 H264 REGS 11 INFO 
Address: Operational Base + offset (0x0194) 


[Bit [Aattr| Reset Value 
31:28|RO [oxo —‘(Resewed ~—SOC~“*“‘*S*~“‘*‘“S*~*~‘“‘“‘SC“<~*~<CS*S 


sw_ref11_colmv_use_flag 
RW 
27 faw foo Ref11 colmv use flag. 
sw_ref11_botfield_used 
W a bi 6 
Ref11 bottom field is used, the same meaning with ref_valid. 
sw_refil_topfield_used 
2 RW = = * 
25 aw [oxo Ref11 top field is used, the same meaning with ref_valid. 
sw_refii_field 
24 RW /|0x0 1'bO: Frame 
1'b1: Field 
23:20/RO [oxo Reserved 
sw_refi0_colmv_use_flag 
Ref10 colmv use flag. 
18 rw loxo sw_ref10_botfield_used 
Ref10 bottom field is used, the same meaning with ref_valid. 
7 rw loxo sw_refi0_topfield_used 
Ref10 top field is used, the same meaning with ref_valid. 
sw_refi0_field 
16 RW /|0x0 1'bO: Frame 
1'b1: Field 
15:12|RO [Oxo Reserved 
sw_ref9_colmv_use_flag 
11 RW 
srw foo Ref9 colmv use flag. 
sw_ref9_botfield_used 
Ref9 bottom field is used, the same meaning with ref_valid. 
sw_ref9_topfield_used 
RW |0x0 ; : : 
Ref9 top field is used, the same meaning with ref_valid. 
sw_ref9_field 
RW /0x0 1'bO: Frame 
1'b1: Field 
7:4 |RO [oxo [Reserved 
sw_ref8_colmv_use_flag 
Ref8 colmv use flag. 
sw_ref8_botfield_used 
Ref8 bottom field is used, the same meaning with ref_valid. 
1 rw loxo pil ere -toprela:iused | | | 
Ref8 top field is used, the same meaning with ref_valid. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 498 


RK3588 TRM-Part1 


| Bit |Attr| Reset Value 


sw_ref8_field 


1'bO: Frame 
1'b1: Field 


RKVDEC SWREG102 H264 REG1i2 15 INFO 
Address: Operational Base + offset (0x0198) 


[Bit [Aattr| Reset Value 
31:28RO [oxo —‘(Resewed ~—SOC~“~*~“~*S*~‘“‘*~*~*—*—‘“‘“‘~S SSS 


Ref15 colmv use flag. 
Ref15 bottom field is used, the same meaning with ref_valid. 
Ref15 top field is used, the same meaning with ref_valid. 


sw_ref1i5_field 
1'bO: Frame 
1'b1: Field 


sw_refi4_colmv_use_flag 
sw_refi4_botfield_used 
sw_refi4_topfield_used 


sw_refi4_field 


1'bO: Frame 


1'b1: Field 


sw_refi3_colmv_use_flag 
sw_refi3_botfield_used 
sw_refi3_topfield_used 
eo —_eristop ne ves te some meaning wie vod, 


sw_refi3_field 
1'bO: Frame 
1'b1: Field 


sw_refi2_colmv_use_flag 
sw_refi2_botfield_used 
sw_refi2_topfield_used 


Copyright 2022 © Rockchip Electronics Co., Ltd. 499 


RK3588 TRM-Part1 


| Bit _|Attr| Reset Value 


sw_refi2_field 
RW |0x0 1'bO: Frame 
1'b1: Field 


RKVDEC SWREG103 HEVC MVCO 
Address: Operational Base + offset (0x019c) 


[Bit [Aattr/ Reset Value 
31i6|RO [oxo —idiResewed ~—SOC=~“~*~“~*S*~‘“‘*s*s*“‘“‘~SCSSCS 


Ss ef_pic_layer_same_with_cur 
15:0 [RW |oxo000 Leck meet , | 
Referance picture layer same with current picture. 


RKVDEC SWREG103 AVS2 CTRL EXTRA 
Address: Operational Base + offset (0x019c) 


[it [attr[Reset Value) —S*~«éi escription SSCS 
Bit [ro [oxo ‘(Reseed ——OOC—“~*~—~*~*~“‘“‘—*~s“‘“‘<‘<‘< ; 32S 


sw_avs2_slice_hor_pos_ctrl 
1'bO: Use default 255. 
1'b1: Use fixed 256. 


RKVDEC SWREG103 VP9 PROB EN 
Address: Operational Base + offset (0x019c) 


Attr|Reset Value[ SS iescription 
sw_vp9_inter_coef_rfsh_flag 
1'bO: Inter coef unneed refresh in current intra frame. 
1'b1: Inter coef should be refresh in current intra frame. 
sw_vp9_last_key_frame_flag 
The flag of last frame is key frame. 
1'bO: Not key frame. 
1'b1: Key frame. 
sw_vp9_allow_high_precision_mv 
The enable of high precision mv prob refresh update. 
1'bO: Disable 
1'b1: Enable 
sw_vp9_interp_filter_switch_en 
The enable of interp filter prob refresh update. 
1'bO: Disable 
1'b1: Enable 
Sw_vp9_comp_ref_rfsh_en 
The enable of comp reference prob refresh update. 
1'bO: Disable 
1'b1: Enable 
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| Bit _|Attr| Reset Value 


sw_vp9_single_ref_rfsh_en 

The enable of single reference prob refresh update. 
1'bO: Disable 

1'b1: Enable 

sw_vp9_ref_mode_rfsh_en 

The enable of reference mode prob refresh update. 
1'bO: Disable 

1'b1: Enable 

sw_vp9_txfmmode_rfsh_en 

The enable of tx mode prob refresh update. 
1'bO: Disable 

1'b1: Enable 

sw_vp9_intra_only_flag 

The flag of intra only. 

1'bO: Inter frame. 

1'b1: Intra only frame (include key frame) . 
sw_vp9_prob_save_en 

The flag of write updated prob to DDR. 

1'bO: Not need write updated prob to DDR. 
1'b1: Will write updated prob to DDR. 
sw_vp9_refresh_en 

The enbale of prob backward refresh. 

1'bO: Disable refresh parse. 

1'b1: Enable refresh parse. 
sw_vp9_prob_update_en 

The enable of used hardware to parse prob. 
1'bO: Software parse prob. 

1'b1: Hardware parse prob. 


RKVDEC SWREG104_ HEVC MVC1 
Address: Operational Base + offset (0x01a0) 


0 sw_mvc_poc15_valid_flag 

Mvc poci5 valid flag. 
0x0 sw_rps_poc_lIsb_aligned_flag 
Rps POC Isb allgned flag. 


The flag of poc reset infomation. 
The flag of max referance referance layer be actived. 


sw_default_ref_layers_active_flag 
The flag of default referance layers which be actived. 
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| Bit |Attr| Reset Value 


sw_num_reflayer_pics 
13:8 |Rw |oxoo aa ange eile | 
The number of referance layer pictures. 


7 |RO_|oxo Reserved 


6:1 (Rw loxoo sw_num_direct Fel. layers 
The number of direct referance layers. 
rw loxo sw_poc_Isb_not_present_flag 
Poc Isb not present flag. 


RKVDEC SWREG105 VP9SOCNT UPD EN AVS2 HEADLEN 
mar marine va Base + offset (0x01a4) 


[Attr| Reset | Reset Value | Description 


ae ee ee 


sw_vp9count_update_en 

rw loxo When 1'b1, the hardware will always update count. 
When 1'bO, the hardware will auto check whether update the 
count. 


sw_avs2_head_len 
It's unit is 128bit. 
4'dO: 128bit 

3:0 |RW |0x0 4'd1: 2*128bit 
4'd2: 3*128bit 
4'd15: 16*128bit 


RKVDEC SWREG106 VP9 FRAME WIDTH LAST 
Address: Operational Base + offset (0x01a8 


Bit |Attr] Reset Value 
31:16/RO [Oxo [Reserved 


sw_framewidth_last 
ear ee Last frame frame_size_width. 


RKVDEC SWREG107 VP9 FRAME HEIGHT LAST 
Address: Operational Base + offset (OxO1ac) 


[attr] Reset Value 
Tiago [oxo —iiResewed ~—SOC~=“~*“~*S*~“‘—*‘“*s*~‘“‘S~SC“<S*~S*S*S~*S 


; sw_frameheight_last 
ee Last frame frame_size_height. 


RKVDEC SWREG108 VP9 FRAME WIDTH GOLDEN 
Address: Operational Base + offset (0x01b0) 
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| Bit _|Attr| Reset Value 


RO |0x0 Reserved 
sw_framewidth_golden 
Golden frame_size_width 


15:0 |RW |0x0000 


RKVDEC SWREG109 VP9 FRAME HEIGHT GOLDEN 
Address: Operational Base + offset (0x01b4) 


[Bit [Attr| Reset Value 
31160 [oxo —iResewed ——OCOC—“~*~S*~—‘“‘*—s*~*—*~‘“‘“‘<;SCS;~SCSSS 


15:0 IrRw loxo000 oe tamensigne golden 
Golden frame_size_height. 


RKVDEC SWREG110 VP9 FRAME WIDTH ALTREF 
Address: Operational Base + offset (0x01b8) 


Bit [attr] Reset Value 
31:16|RO_|oxo_ [Reserved 


sw_framewidth_alfter 
ane Alfter frame_size_width. 


RKVDEC SWREG111 VP9 FRAME HEIGHT ALTREF 
Address: Operational Base + offset (0x01bc) 


Bit [attr] Reset Value 
31:16|RO_|0xo_ [Reserved 


; sw_frameheight_alfter 
acca Alfter frame_size_height. 


RKVDEC SWREG112 ERROR REF INFO 
Address: Operational Base + offset (0x01c0 


| Bit |attr|ResetValue/ SS ieescription 
31:4 |RO_|oxo [Reserved 


sw_ref_error_botfield_used 
For inter, 
RW 
: a 1'b1: Botfield is no used. 
1'b1: Botfield is used. 


sw_ref_error_topfield_used 
For inter, 

2 RW ’ 

oxd 1'b1: Topfield is no used. 

1'b1: Topfield is used. 
sw_avs2_ref_error_topfield 
Refer error is top field flag. 

: Re ee 1'bO: Bottom field flag. 
1'b1: Top field flag. 
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| Bit |Attr|ResetValue| = (éeescription 
sw_avs2_ref_error_field 
RW /|0x0 1'bO: Frame 
1'b1: Field 


RKVDEC SWREG1i28 STRM RLC BASE 
Address: Operational Base + offset (0x0200) 


| Bit |Attr Reset Value Description 


| i escription 

sw_strm_rlic_base 

When swreg2.sw_rlc_mode =1, it is base address for rlc data. 
31:4 IRw loxooo0000 When SWVIEDZ.SW NE IOGE =0, it is base address for strgaryy 

after a frame is decoded ready or error (stream error , time out , 

bus error) , it is the last address of the stream. 

The address should 128bit align. 


3:0 [RO loxo Reserved 


RKVDEC SWREG1i29 ERROR INFO BASE 
Address: Operational Base + offset (0x0204) 


Bit [attr] Reset Value 


sw_error_info_base 
1: RW ~ an ~ 
ae ew EO OONeO8 The base address of error info 


2:0 [RO loxo Reserved 


RKVDEC SWREG129 RLCWRITE BASE 
Address: Operational Base + offset (0x0204) 


Bit [attr] Reset Value 


sw_ricwrite_base 

31:3 IRw loxo0000000 The base tee of iowa leeCthe address should 64bit align). 
Cabac output write to this rlcwrite base address when 
sw_rlc_mode_direct_write in swreg2_sysctrl is valid. 


2:0 |RO |oxo Reserved 


RKVDEC SWREG130 DECOUT BASE 
Address: Operational Base + offset (0x0208 


_ Bit |Attr] Reset Value | 


sw_decout_base 
Base address of decoder output picture, the address should be 
128bit align. 
1:4 |RW 
: SR EREnGe In H264 decode format, the top field and bottom field are the 
same addr. 
Fbc mode: Fbc_head_base_addr[27:0]: the head base of fbc wr. 


3:0 |RO |oxo Reserved 


RKVDEC SWREG1i31 COLMV CUR BASE 
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Address: Operational Base + offset (0x020c 


Bit [attr] Reset Value 


sw_colmv_cur_base 
31:4 |RW |Ox0000000 {Only valid when sw_colmv_mode is 1'b1. 
Cur frame colmv base addr, for HEVC,H264 and vp9. 


3:0 [RO loxo Reserved 


RKVDEC SWREG132 ERROR REF BASE 
Address: Operational Base + offset (0x0210) 


Bit [attr] Reset Value 


31:4 IRw loxooooo00 |SW—€ror_ref_base 
Error reference frame base address. 


3:0 [RO loxo Reserved 


RKVDEC SWREG1i33_ RCB INTRAR_BASE 
Address: Operational Base + offset (0x0214) 


Bit [attr] Reset Value 


sw_rcb_intrar_base 
31:6 |RW |0x0000000 
1:6 rw |ox0000000 Rcb intra row base address, unit: a align. 


5:0 |RO |oxo [Reserved 


RKVDEC SWREG134 RCB TRANSDR_ BASE 
Address: Operational Base + offset (0x0218 


Bit [attr] Reset Value 


sw_rcb_transdr_base 
31:6 |RW 
aw |ox0000000 Rcb transd row base address, unit: eS align. 


5:0_|RO loxo Reserved 


RKVDEC SWREG135 RCB TRANSDC BASE 
Address: Operational Base + offset (0x021c) 


[Bit [Aattr| Reset Value 


sw_rcb_transdc_base 
31:6 |RW |0 Sindee = 
ew eee ake Rcb transd col base address, unit: 64byts align. 


5:0_|RO |oxo Reserved 


RKVDEC SWREG136 RCB STRMDR_ BASE 
Address: Operational Base + offset (0x0220) 


[Bit [attr| Reset Value 


sw_rcb_strmdr_base 
31:6 |RW |0 ae = 
ice Jaw poneue Rcb stream row base address, unit: 64byts align. 


5:0 [RO loxo Reserved 


RKVDEC SWREG137 RCB_ INTERR_ BASE 
Address: Operational Base + offset (0x0224) 
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| Bit _|Attr| Reset Value 


sw_rcb_interr_base 
1:6 |RW em ~ 
pie law esponerde Rcb inter row base address, unit: 64byts align. 


5:0_|RO_loxo Reserved 


RKVDEC SWREG138 RCB INTERC BASE 
car ee SC Base + offset oa 


[Attr| Reset | Reset Value | | siDeseription i 


sw_rcb_interc_base 
31:6 |RW |0x0000000 
mm oon Rcb inter col base address, unit: = cee es a il align. 


5:0 |RO loxo Reserved 


RKVDEC SWREG1i39_ RCB DBLKR_BASE 
mar ace Reset Vattal Base + offset = 


[Attr| Reset | Reset Value | | si eseription si 


sw_rcb_dblkr_base 
31:6 |RW |0x0000000 
a Rcb dblock row base address, unit: a Oct eT align. 


5:0 [RO loxo Reserved 


RKVDEC SWREG140 RCB SAOR_ BASE 
rar rari Base + offset a 


[Attr| Reset | Reset Value | | Deseription i 


sw_rcb_saor_base 
31:6 |RW |0x0000000 
Df Rcb sao row base address, unit: 64byts align. 


5:0 |RO [oxo Reserved 


RKVDEC SWREG141 RCB FBCR BASE 
Address: Operational Base + ao 0x0234 


| Bit |Attr| Reset Value | Reset Value Psi eseription sis 


sw_rcb_fbcr_base 
31: RW ee eee 
pace law 0x0Q00000 Rcb fbc row base address, unit: 64byts align 


5:0_|RO loxo Reserved 


RKVDEC SWREG142 RCB FILTC COL BASE 
vanes Ren ieee: vale Base + offset eames 


[Attr| Reset | Reset Value | | siDeseription sis 


sw_rcb_filtc_base 
31: RW rai ates wt ebcalgn, 
ae 0x0000000 Rcb filter col base address, unit: 64byts align 


5:0_|RO joxo Reserved 


RKVDEC SWREGi60 VP9 DELTA PROB BASE 
Address: Operational Base + offset (0x0280) 
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| Bit _|Attr| Reset Value 


: sw_vp9_delta_prob_base 
dacs jaw |ox0000000 The base address of prob. 


3:0_|RO oxo _—[Reserved 


RKVDEC SWREG161 PPS BASE 
Address: Operational Base + offset (0x0284) 


| Bit |Attr Reset Value Description 


sw_pps_base 

31:4 IRw |ox0000000 ane base aOAreSS of pps (the address should 128bit align) 
It is for storing sps(sequence parameter set) and pps(picture 
parameter set). 


3:0 [RO loxo Reserved 


RKVDEC SWREG161 AVS2 HEAD BASE 
Address: Operational Base + offset (0x0284) 


Bit [attr] Reset Value 


sw_avs2_head_base 

31:4 IRw |ox0000000 ie base address of avs2 head ( the address should 128bit 
align ). 
It will include sequence and picture level syntax. 


3:0 [RO loxo [Reserved 


RKVDEC SWREG162 VP9 LAST PROB BASE 
Address: Operational Base + offset (0x0288) 


Attr| Reset Value 


sw_vp9_last_porb_base 
31:4 |RW |0x0000000 
jaw foxoooo0e0 _ |5¥- base address of last prob (the address should 128bit align). 


3:0 |RO [oxo Reserved 


RKVDEC SWREG163 RPS BASE 
Address: Operational Base + offset (Ox028c 


Bit [attr] Reset Value 


sw_rps_base 
31:4 J|RW |OxO000000_ |Rps(reference picture set) base address (the address should 
128bit align). 


3:0_|RO_loxo Reserved 


RKVDEC SWREG164 REFO BASE 
Address: Operational Base + offset (0x0290) 
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| Bit _|Attr| Reset Value 


sw_refer0_base 

31:4 IRw |ox0000000 Base bans for reference picture indexO (the address should be 
128bit align) 
Fbc mode: H264 & hevc & avs2 refO head base. 


3:0_|RO_loxo Reserved 


RKVDEC SWREG1i64 VP9 REFERLAST BASE 
car Ren eesee Uae Base + offset (0x0290) 


[Attr| Reset | Reset Value | Description 


sw_vp9_last_base 
31:4 |RW |0x0000000 _/|Base address for last (the address should be 128bit align). 
Fbc mode: Vp9 last ref frame head base. 


3:0 [RO loxo Reserved 


RKVDEC SWREG1i65 REFi BASE 
Address: Operational Base + offset (0x0294) 


| Bit |Attr| Reset Value Description 


sw_referl_base 
houl 
31:4 IRw loxo000000 Base agOKeS> for reference picture index1 (the address should be 
128bit align) 
Fbc mode: H264 & hevc & avs2 refi head base. 


3:0 [RO loxo Reserved 


RKVDEC SWREG165 VP9 REFERGOLDEN BASE 
Address: Operational Base + offset (0x0294) 


Bit [attr] Reset Value 


sw_vp9golden_base 
31:4 |RW |0x0000000_ /|Base address for golden (the address should be 128bit align). 
Fbc mode: Vp9 golden ref frame head base. 


3:0 |RO |oxo Reserved 


RKVDEC SWREG166 REF2 BASE 
Address: Operational Base + offset (0x0298 


Bit |Attr] Reset Value 


sw_refer2_base 

31:4 IRw |ox0000000 Base aaa for reference picture index2 (the address should be 
128bit align) 
Fbc mode: H264 & hevc & avs2 ref2 head base. 


3:0_|RO_loxo Reserved 


RKVDEC SWREGi166 VP9 REFERALFTER BASE 
Address: Operational Base + offset (0x0298) 
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| Bit |Attr| Reset Value 


sw_vpQalfter_base 
31:4 |RW |0x0000000 _|Base address for alfter (the address should be 128bit align). 
Fbc mode: Vp9 after ref frame head base. 


3:0 [RO loxo Reserved 


RKVDEC SWREG167 VP9SCOUNT BASE 
Address: Operational Base + offset (0x029c) 


[Bit [attr/ Reset Value 


sw_vp9_count_prob_base 
31:3 |RW 00000000 
31:3 |rw [ox00000000, Software Reened eee prob: Used as vp9 count write base. 


2:0 [RO loxo Reserved 


RKVDEC SWREG167 REF3 BASE 
car Farin Base + offset (0x029c) 


[Attr| Reset | Reset Value | Description 


sw_refer3_base 
houl 
31:4 IRw loxo000000 Base AOAIESS for reference picture index3 (the address should be 
128bit align) 
Fbc mode: H264 & hevc & avs2 ref3 head base. 


3:0_|RO loxo Reserved 


RKVDEC SWREGi68 VP9 SEGIDLAST BASE 
mar aa leasat Vala Base + offset (0x02a0) 


[Attr| Reset | Reset Value | Description 


sw_vp9segidlast_base 
31:4 |RW |OxO000000_ /|Base address for vp9 last frame segment id (the address should 
be 128bit align). 


3:0 |RO [oxo Reserved 


RKVDEC SWREG168 REF4 BASE 
Address: Operational Base + offset (0Ox02a0 


Bit [attr] Reset Value 


sw_refer4_base 

31:4 Irw |ox0000000 Base AGOIESS for reference picture index4 (the address should be 
128bit align) 
Fbc mode: H264 & hevc & avs2 ref4 head base. 


3:0_|RO loxo Reserved 


RKVDEC SWREGi169 AVP9 SEGIDCUR BASE 
Address: Operational Base + offset (0x02a4) 
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| Bit |Attr| Reset Value 


sw_vp9segidcur_base 
31:4 |RW |OxO000000_ |Base address for vp9 cur frame segment id (the address should 
be 128bit align). 


3:0_|RO_loxo Reserved 


RKVDEC SWREGi69 REFS BASE 
Address: Operational Base + offset (0x02a4) 


| Bit |Attr Reset Value Description 


sw_refer5_base 
houl 
31:4 IRw |ox0000000 Base agers for reference picture index5 (the address should be 
128bit align) 
Fbc mode: H264 & hevc & avs2 ref5 head base. 


3:0 [RO loxo Reserved 


RKVDEC SWREG170 VP9 REFCOLMV BASE 
Address: Operational Base + offset (0x02a8) 


Bit [attr] Reset Value 


sw_vp9_refcolmv_base 
1:4 |RW 
aca faw | jules Vp9 refcolmv base addr. 


3:0_|RO loxo Reserved 


RKVDEC SWREG170 REF6 BASE 
mar iar nasal valid Base + offset (0x02a8) 


[Attr| Reset | Reset Value | Description 


sw_refer6_base 
houl 
31:4 IRw |ox0000000 Base Ne for reference picture index6 (the address should be 
128bit align) 
Fbc mode: H264 & hevc & avs2 ref6 head base. 


3:0 |RO |oxo Reserved 


RKVDEC SWREG171 VP9 INTERCMD BASE 
Address: Operational Base + offset (Ox02ac 


Bit [attr] Reset Value 


sw_vp9_intercmd_base 
Vp9 inter command base addr, when sw_rlc_mode is 1'b1. 

31:4 |RW |OxO000000_ |When sw_dec_mode is VP9 and sw_rlc_mode is 1'b1, when read 
this register, after a frame is decoded ready or error (stream 
error, time out, bus error), it is the end address of the intercmd. 


3:0_|RO_loxo Reserved 


RKVDEC SWREG171 REF7 BASE 
Address: Operational Base + offset (Ox02ac) 
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| Bit _|Attr| Reset Value 


sw_refer7_base 

31:4 IRw |ox0000000 Base bers for reference picture index7 (the address should be 
128bit align) 
Fbc mode: H264 & hevc & avs2 ref7 head base. 


3:0_|RO_loxo Reserved 


RKVDEC SWREG172 VP9 UPDATE PROB WR _ BASE 
Address: Operational Base + offset (Ox02b0) 


[Attr] Reset Value 


sw_vp9_update_prob_wr_base 
1:4 |RW |0x0000000 
: aw foxooo0000 | Hardware parse prob: Used as vp9 prob write base. 


3:0_|RO_|oxo _—[Reserved 


RKVDEC SWREG172 H26X REF8 BASE 
Address: Operational Base + offset (0x02b0) 


Bit [attr] Reset Value 


sw_refer8_base 
houl 
31:4 IRw loxo000000 Base feels for reference picture index8 (the address should be 
128bit align) 
Fbc mode: H264 & hevc & avs2 ref8 head base. 


3:0 [RO loxo Reserved 


RKVDEC SWREG173 H26X REF9O BASE 
car haere Base + offset (0x02b4) 


[Attr| Reset | Reset Value | Description 


sw_refer9_base 
houl 
31:4 IRw loxo000000 Base ‘aside for reference picture index9 (the address should be 
128bit align) 
Fbc mode: H264 & hevc & avs2 ref9 head base. 


3:0 |RO |oxo Reserved 


RKVDEC SWREG174 H26X REF10 BASE 
Address: Operational Base + offset (Ox02b8 


Bit |Attr] Reset Value 


sw_refer10_base 

31:4 IRw |ox0000000 Base aggness for reference picture index10 (the address should 
be 128bit align) 
Fbc mode: H264 & hevc & avs2 ref10 head base. 


3:0_|RO_loxo Reserved 


RKVDEC SWREG175 H26X REFil BASE 
Address: Operational Base + offset (Ox02bc) 
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| Bit _|Attr| Reset Value 


sw_refer1i_base 

B f f ict 11 (th houl 
31:4 IRw loxo000000 ase pba or reference picture index1i (the address should 

be 128bit align) 

Fbc mode: H264 & hevc & avs2 ref11 head base. 


3:0_|RO_loxo Reserved 


RKVDEC SWREG176 H26X REFi2 BASE 
ican Ren Rese Uae Base + offset (0x02c0) 


[Attr| Reset | Reset Value | Description 


sw_refer12_base 

31:4 IRw |ox0000000 Base acdees for reference picture index12 (the address should 
be 128bit align) 
Fbc mode: H264 & hevc & avs2 ref12 head base. 


3:0_|RO loxo Reserved 


RKVDEC SWREG177 H26X REFi13 BASE 
car meee vane Base + offset (0x02c4) 


[Attr| Reset | Reset Value | Description 


sw_refer13_base 

31:4 IRw loxo000000 Base acaress for reference picture index13 (the address should 
be 128bit align) 
Fbc mode: H264 & hevc & avs2 ref13 head base. 


3:0 [RO loxo Reserved 


RKVDEC SWREG178 H26X REF14 BASE 
Address: Operational Base + offset (0x02c8) 


| Bit |Attr| Reset Value Description 


sw_refer14_base 

31:4 IRw loxo000000 Base andhess for reference picture index14 (the address should 
be 128bit align) 
Fbc mode: H264 & hevc & avs2 ref14 head base. 


3:0 |RO [oxo [Reserved 


RKVDEC SWREG179 H26X REF15 BASE 
Address: Operational Base + offset (Ox02cc 


Bit [attr] Reset Value 


sw_refer15 base 

B f f ict i 15 (th houl 
31:4 IRw loxo000000 ase aCaless or reference picture index15 (the address should 

be 128bit align) 

Fbc mode: H264 & hevc & avs2 ref15 head base. 


3:0_|RO loxo Reserved 


RKVDEC SWREG1i80 SCANLIST ADDR 
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Address: Operational Base + offset (Ox02d0 


Bit [attr] Reset Value 


sw_scanlist_addr 
cai aw |ox0000000 Should be Regs, to 16byte, and will be used for h264 and hevc. 


3:0 [RO loxo Reserved 


RKVDEC SWREGi181 COLMV_ REFO BASE 
mar ial ase Vali Base + offset (0x02d4) 


[Attr| Reset | Reset Value | Description 


sw_colmv_ref0O_base 

Only valid when sw_colmv_mode is 1'b1. 
Stee YS Oxegooune RefO frame colmv base addr. 

For H264 and HEVC. 


3:0_|RO loxo Reserved 


RKVDEC SWREG182 COLMV REF1 BASE 
Address: Operational Base + offset (0x02d8) 


| Bit |Attr Reset Value Description 


sw_colmv_refi_base 
i is 1'bl. 
31:4 IRw |ox0000000 Only valid when sw_colmv_mode is 1'b 
Refi frame colmv base addr. 
For H264 and HEVC. 


3:0 |RO [oxo Reserved 


RKVDEC SWREG183 COLMV REF2 BASE 
Address: Operational Base + offset (Ox02dc 


Bit [attr] Reset Value 


sw_colmv_ref2_base 
; Only valid when sw_colmv_mode is 1'b1. 
She: OOO ONY Ref2 frame colmv base addr. 
For H264 and HEVC. 


3:0_|RO_loxo Reserved 


RKVDEC SWREG184 COLMV REF3 BASE 
Address: Operational Base + offset (0x02e0) 


Bit, [attr] Reset Value 


sw_colmv_ref3_base 
; Only valid when sw_colmv_mode is 1'b1. 
PETAR | EXOODOOR? Ref3 frame colmv base addr. 
For H264 and HEVC. 


3:0_|RO loxo Reserved 


RKVDEC SWREG1i85 COLMV REF4 BASE 
Address: Operational Base + offset (0x02e4) 
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| Bit |Attr| Reset Value 


sw_colmv_ref4_base 
; Only valid when sw_colmv_mode is 1'b1. 
She RN TO XOON OUND Ref4 frame colmv base addr. 
For H264 and HEVC. 


3:0_|RO loxo Reserved 


RKVDEC SWREG1i86 COLMV REF5 BASE 
ican men eesee Ua Base + offset (0x02e8) 


[Attr| Reset | Reset Value | Description 


sw_colmv_ref5_base 

Only valid when sw_colmv_mode is 1'b1. 
eh RY oxpaoeree Ref5 frame colmv base addr. 

For H264 and HEVC. 


3:0 [RO loxo Reserved 


RKVDEC SWREG187 COLMV_ REF6 BASE 
car meee Vane Base + offset (0x02ec) 


[Attr| Reset | Reset Value | Description 


sw_colmv_ref6_base 

Only valid when sw_colmv_mode is 1'b1. 
Shee EYE | Oxpooeete Ref6 frame colmv base addr. 

For H264 and HEVC. 


3:0 [RO loxo Reserved 


RKVDEC SWREG1i88 COLMV_REF7_ BASE 
Address: Operational Base + offset (Ox02f0) 


| Bit |Attr| Reset Value Description 


sw_colmv_ref7_base 
: Only valid when sw_colmv_mode is 1'b1. 
BE EN One Ref7 frame colmv base addr. 
For H264 and HEVC. 


3:0 |RO |oxo [Reserved 


RKVDEC SWREG189 COLMV REF8 BASE 
Address: Operational Base + offset (Ox02f4 


Bit [attr] Reset Value 


sw_colmv_ref8_base 
; Only valid when sw_colmv_mode is 1'b1. 
PLE BM |EXORROGED Ref8 frame colmv base addr. 
For H264 and HEVC. 


3:0_|RO_loxo Reserved 


RKVDEC SWREGi90 COLMV_REF9 BASE 
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Address: Operational Base + offset (Ox02f8 


Bit [attr] Reset Value 


sw_colmv_ref9_base 
: Only valid when sw_colmv_mode is 1'b1. 
BE Ee Oe eee Ref9 frame colmv base addr. 
For H264 and HEVC. 


3:0_|RO loxo Reserved 


RKVDEC SWREG191 COLMV_REF10 BASE 
Address: Operational Base + offset (Ox02fc) 


Bit [attr] Reset Value 


sw_colmv_refi0_base 
: Only valid when sw_colmv_mode is 1'b1. 
ebee (RW OxoOgeee Ref10 frame colmv base addr. 
For H264 and HEVC. 


3:0 [RO loxo Reserved 


RKVDEC SWREG192 COLMV_REF11 BASE 
car Reena Base + offset (0x0300) 


[Attr| Reset | Reset Value | Description 


sw_colmv_refii_base 

Only valid when sw_colmv_mode is 1'b1. 
phat RM exoooonee Refii frame colmv base addr. 

For H264 and HEVC. 


3:0 |RO |oxo Reserved 


RKVDEC SWREG1i93 COLMV REFi2 BASE 
Address: Operational Base + offset (0x0304 


Bit [attr] Reset Value 


sw_colmv_refi2_base 
; Only valid when sw_colmv_mode is 1'b1. 
31:4 |RW |OxCGQOgO0 Refi2 frame colmv base addr. 
For H264 and HEVC. 


3:0_|RO joxo Reserved 


RKVDEC SWREG194 COLMV_REF13 BASE 
Address: Operational Base + offset (0x0308) 


| Bit |Attr Reset Value Description 


sw_colmv_refi3_base 
; Only valid when sw_colmv_mode is 1'b1. 
ates | | counouey Refi3 frame colmv base addr. 
For H264 and HEVC. 


3:0_|RO loxo Reserved 
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RKVDEC SWREG195 COLMV REFi14 BASE 
Address: Operational Base + offset (0x030c 


| Bit [attr] Reset Value 


sw_colmv_refi4_base 
; Only valid when sw_colmv_mode is 1'b1. 
eee RY Oxcooreee Ref14 frame colmv base addr. 
For H264 and HEVC. 


3:0_|RO loxo Reserved 


RKVDEC SWREG196 COLMV_REF15 BASE 
Address: Operational Base + offset (0x0310) 


| Bit |Attr| Reset Value Description 


sw_colmv_refi5_base 
: Only valid when sw_colmv_mode is 1'b1. 
a aca Ref15 frame colmv base addr. 
For H264 and HEVC. 


3:0 |RO |oxo [Reserved 


RKVDEC SWREG1i97 CABACTBL BASE 
Address: Operational Base + offset (0x0314 


Bit [attr] Reset Value 


sw_cabactbl_base 
oxeanenge Hevc & H264: The base address of cabac table. 


3:0_|RO_loxo Reserved 


RKVDEC SWREGi98 SCALE DOWN LUMA BASE 
Address: Operational Base + offset (0x0318) 


[Bit [attr| Reset Value 


sw_scale_down_luma_base 
pe aw foxo000009 ee base address of luma base 


3:0_|RO_loxo Reserved 


RKVDEC SWREGi99 SCALE DOWN CHRO BASE 
Address: Operational Base + offset (0x031c) 


[attr] Reset Value 


sw_scale_down_chro_base 
cab aw |oxo000000 The base address of scale down chro base 


3:0_|RO loxo Reserved 


RKVDEC SWREG200 REF POC _HIGHBIT PO 
Address: Operational Base + offset (0x0320) 
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| Bit [attr|Reset Value] iescription 

sw_ref7_poc_highbit 
31:28/RW 

pw foxo i ref7_poc_highbit 
27:24/RW |ox0 sw_ref6_poc_highbit 
Sw_ref6_poc_highbit 
23:20/RW |oxo sw_ref5_poc_highbit 
Sw_ref5_poc_highbit 
19:16|RW |Ox0 sw_ref4_poc_highbit 
Sw_ref4_poc_highbit 


15:12IRW loxo SWistele Spocenigublt 
Sw_ref3_poc_highbit 
11:8 IRW oxo Syetet ee pod =iig abit 
Sw_ref2_poc_highbit 
Rw lox0 swirett (poe hignbit 
Sw_ref1_poc_highbit 
sw_refO_poc_highbit 

RW 
rw foxo | Sw_refO_poc_highbit 


RKVDEC SWREG201 REF POC HIGHBIT Pl 
ican racers Base + offset ee, os 


[Attr| Reset | Reset Value | | Deseription si 

sw_ref15_poc_highbit 

31:28}RW 

pw Joo at ref15_poc_highbit 

sw_ref14_poc_highbit 

27:24|RW = 

pr:2ajaw foo Sw_ref14_poc_highbit 

23:20IRW |0x0 SW aret yay: Higholt 
Sw_ref13_poc_highbit 

19:16/RW loxo sl ALA Roc _highbit 
Sw_ref12_poc_highbit 

15:12IRW loxo Ne dierent gecel til 
Sw_ref11_poc_highbit 

11:8 IRw loxo SwicretlO “pod nigh pit 
Sw_ref10_poc_highbit 
sw_ref9_poc_highbit 

7:4 |RW |0Ox0O 

74 law [oo Sw_ref9_poc_highbit 
sw_ref8_poc_highbit 

3:0 |RW_|0 

0, few fowo Sw_ref8_poc_highbit 


RKVDEC SWREG202 REF POC HIGHBIT P2 
Address: Operational Base + Ru = 7 cgeeemiom 0x0328 


| Bit [Attr| Reset Value, Reset Value | sieseription =— i sis 


sw_ref23_poc_highbit 
31:28/RW |0x0 
puzelaw foo ref23_poc_highbit 


sw_ref22_poc_highbit 
27:24|RW |0x0 
2z:2aw foo Sw_ref22_poc_highbit 
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Bit [Attr[Reset Value] —~—~—~=~=~S~S~C~éi eseription SSCS” 
sw_ref21_poc_highbit 

23:20|RW |0 
sw_ref20_poc_highbit 

19:16|;RW 

aw foxo | Sw_ref20_poc_highbit 

15:12IRW loxo SWerel to poG nignplt 

Sw_ref19_poc_highbit 


11:8 IRW oxo Siisrenhie {Roc Manolk 
Sw_ref18_poc_highbit 
-4 |Rw loxo erie Epo nienat 
Sw_ref17_poc_highbit 
3:0 IRw loxo Syst etre POC gro 
Sw_ref16_poc_highbit 


RKVDEC SWREG203 REF POC HIGHBIT P3 
Address: Operational Base + offset (0x032c 


| Bit |Attr|ResetValue| iescription 
sw_ref31_poc_highbit 
31:28/RW 
Z jaw foxo Sw_ref31_poc_highbit 
sw_ref30_poc_highbit 
7:24|RW 
rw foxo | Sw_ref30_poc_highbit 
sw_ref29_poc_highbit 
:20|;RW 
iy rw lox Sw_ref29_poc_highbit 
sw_ref28_poc_highbit 
19:16|RW S 
iia pw |oxo Sw_ref28_poc_highbit 
15:12/RW |ox0 Sw_tel go> highpit 
Sw_ref27_poc_highbit 
11:8 IRW lox0 sli RLO ROC _highbit 
Sw_ref26_poc_highbit 
-4 |RW loxo Ne dinieen gece iol 
Sw_ref25_poc_highbit 
3:0 IRw loxo Sisret2d ipod nighplt 
Sw_ref24_poc_highbit 


RKVDEC SWREG204 CUR POC HIGHBIT 
Address: Operational Base + offset (0x0330 


Reset Value Description 


Bit | 
31:4 |RO_|oxo_ [Reserved 


sw_cur_poc_highbit 
3:0 |RW |0x0 
0 few fow Sw_cur_poc_highbit 


RKVDEC SWREG224 STA INT 
Address: Operational Base + offset (0x0380) 
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Attr| Reset Value 


Reserved 


sw_softreset_rdy 

When it is 1'b1, it says that softreset has been done. 
sw_cabu_end_sta 

Hevc: Cabac decode end status. 

H264 & vp9 : Streamd decode status. 

Sw_colmv_ref_error_sta 

Hevc & vp9: When it is 1'b1, it means that inter module read the 
invalid dpb frame. 

It will self reset the hardware. 

H264: When it is 1'bi, it means that inter module read the invalid 
dpb frame. When sw_h264_error_mode is 1'b0, it will self reset 
the hardware, otherwise it will not. 

sw_buf_empty_sta 

Buffer empty status, only when sw_buf_empty_en is 1'bi , this 
bit is valid, now is for no valid. 

sw_dec_timeout_sta 

When high the decoder has been idling for too long. It will self 
reset the hardware 

only when sw_dec_timeout_e is 1'b1, this bit is valid. 
sw_dec_error_sta 

Hevc & vp9: When high, an error is found in input data stream 
decoding. It will self reset the hardware. 

H264: When high, an error is found in input data stream 
decoding. When sw_h264_error_mode is 1'bO, it will self reset 
the hardware, otherwise it will not. 

sw_dec_bus_sta 

When this bit is high, there is error on the axi bus, it will self 
reset hardware. 

sw_dec_rdy_sta 

When this bit is high, decoder has decoded a picture( the loop 
filter module send out a frame rdy). 

sw_dec_irg_raw 

The raw status of sw_dec_irg,SW should reset this bit after 
interrupt is handled. 

sw_dec_irg 

When high, decoder requests an interrrupt. 

Sw_dec_irq = sw_dec_irq_raw && (sw_dec_irg_dis == 1'bO). 


RKVDEC SWREG225 STA _ERR_ INFO 
Address: Operational Base + offset (0x0384) 


1e8) 


Attr| Reset Value 
1:2 |Ro_joxo Reserved 
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| Bit _|Attr| Reset Value 


rw loxo sw_strmd_detect_error_sta 
Streamd logic error detected, it will stop decode. 


rw loxo sw_dec_frame_error_sta 
1'b1: All frame ctu error. 


RKVDEC SWREG226 STA CABAC ERROR STATUS 
Address: Operational Base + offset (0x0388) 


[Bit [Aattr| Reset Value 
31:28|RO [oxo —*(Resewed ——SOC—“—~—S*~—“~*~‘“‘*‘“—*~“‘“‘“<SCSCStCt 


Sw_cabac_error_status 
aacacecbely In HEVC & H264, it is called cabac error status. 


RKVDEC SWREG227 STA _COLMV_ERROR_ REF PICIDX 
Address: Operational Base + offset (0x038c) 


Bit [attr| Reset Value! Reset Value 
31:4 [RO |oxo [Reserved 


sw_colmv_ref_picidx 

rw loxo When sw_colmv_ref_error_sta is 1'bi, these bits are used for tell 
which dpb frame is invalid but is read by inter module. 
It is for H264 and HEVC. 


RKVDEC SWREG228 STA CABAC ERROR CTU OFFSET 
Address: Operational Base + offset (0x0390) 


Bit [attr] Reset Value 
31:28|RO_|0xo_ [Reserved 


sw_cCabac_error_ctu_offset_y 
For all HEVC and H264 and VP9. 
27:16/RW |0x000 -—: 
For vp9, it is the value of 
stsw_vp9_error_ctuO_y,stsw_vp9_error_ctuO_x. 


15:12/RO_|oxo [Reserved 


sw_cabac_error_ctu_offset_x 
For all HEVC and H264 and VP9. 
11:0 [RW |oxo00 Poncegey 
For vp9, it is the value of 
stsw_vp9_error_ctuO_y,stsw_vp9_error_ctuO_x. 


RKVDEC SWREG229 STA SAOWR CTU OFFSET 
Address: Operational Base + offset (0x0394) 
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| Bit _|Attr| Reset Value 


sw_saowr_yoffset 
Saowr y offset , its unit is 4 line pixel. 
: 16'd0: Sao begin to write 0~3 pic line. 
sacs al blac 16'd1: Sao begin to write 4-7 pic line. 
Only valid when ip has any error. 


sw_saowr_xoffet 
Saowr x address offset, its unit is 128bit. 
; 16'd0: Sao begin to write cur line first 128bit. 
pero RE xpee 16'd1: Sao begin to write cur line second 128bit. 
Only valid when ip has any error. 


RKVDEC SWREG230 STA SLICE DEC NUM 
Address: Operational Base + offset (0x0398) 


Bit [attr] Reset Value 
31:25|RO_|0xo_ [Reserved 


sw_slicedec_num 
24:0 [Ro aie tepid H264 decoded num, the max slice num for H264 is 4096. 


RKVDEC SWREG231 STA FRAME ERROR CTU NUM 
Address: Operational Base + offset (0x039c) 


Bit [attr] Reset Value 
31:24|RO_|oxo [Reserved 


sw_frame_ctu_error_num 
pean H264 and hevc error ctu number 


RKVDEC SWREG232 STA ERROR PACKET NUM 
Address: Operational Base + offset (0x03a0) 


Bit | attr] Reset Value 
31:24|RO_|0xo [Reserved 


ket 
23:0 |Rw |oxoo0000 —-|>W—STTor_Packet_num 
Error packet number. 


RKVDEC SWREG233 STA ERR CTU NUM IN ROI 
Address: Operational Base + offset (0x03a4 


Bit [attr] Reset Value 
31:24|RO [Oxo [Reserved 
23:0 [ko 


sw_error_ctu_num_in_roi 
0x000000 : ; 
The error ctu num in roi. 


RKVDEC SWREG256 DEBUG PERF LATENCY CTRLO 
Address: Operational Base + offset (0x0400) 
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| Bit _|Attr| Reset Value 


RO |0x0 Reserved 
sw_rd_latency_thr 
Rd channel latency threshold. 


27:16|RW |0x000 


15:12/RO_|oxo [Reserved 


; sw_rd_latency_id 
Rd channel id for performance test. 
sw_axi_cnt_type 
3 RW {0x0 1'bO: Axi transfer num count. 
1'b1: Ddr align transfer num count. 


2 |RO |oxo Reserved 


Sw_axi_perf_clr 
1'bO: Software clear disable. 
, Se 1'b1: Software clear enalbe. 
Clear pulse. 
sw_axi_perf_work_e 
RW /|0x0 1'b0O: Disable 
1'b1: Enable 


RKVDEC SWREG257 DEBUG PERF LATENCY CTRL1 
Address: Operational Base + offset (0x0404) 


[Bit [Aattr| Reset Value 
31:25|RO [oxo —‘(Resewed =~ OCOCSSSC“‘“‘CNSCSC*C*‘“‘CNSCN#C#C*‘(g 


sw_rd_band_width_mode 
24 RW {0x0 1'bO: Cal all id. 
1'b1: Cal sw_ar_count_id. 
Sw_aw_count_id 
15:12/RO_ [Oxo ss [Reserved — —~—“‘“‘CS*s*s*SCSCsidCS 


= 
11:4 IRW |oxoo sw_ar_count_id 
Sw_ar_count_id 


sw_aw_cnt_id_type 
3 RW {0x0 1'bO: Count all wr-channels. 
1'b1: Count sw_wr_cont_id wr-channel only. 
sw_ar_cnt_id_type 
2 RW {0x0 1'bO: Count all rd-channels. 
1'b1: Count sw_ar_cont_id rd-channel only. 


sw_addr_align_type 
2'dO: 16 byte align. 
1:0 |RW |0x0 2'd1: 32byte align. 
2'd2: 64byte align. 
2'd3: 128byte align. 


RKVDEC SWREG258 DEBUG PERF RD MAX LATENCY NUM 
Address: Operational Base + offset (0x0408) 
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| Bit |Attr| Reset Value 


RO {0x0 Reserved 
sw_rd_max_latency_num 
Read max latency number. 


15:0 {RO |0x0000 


RKVDEC SWREG259 PERF RD LATENCY SAMP NUM 
Address: Operational Base + offset (0x040c) 


[Bit [Aattr| Reset Value 


sw_perf_rd_latency_samp_num 
Li 
1:0 fro Pees The number of bigger than configed threshold value. 


RKVDEC SWREG260 DEBUG PERF RD LATENCY ACC SUM 
Address: Operational Base + offset (0x0410) 


| Bit |Attr/Reset Value] = ——C—C~éieccrription = 
31:0 0x00000000 sw_rd_latency_acc_sum 
Total sample number. 


RKVDEC SWREG261 DEBUG PERF RD AXI TOTAL BYTE 
Address: Operational Base + offset (0x0414) 


| Bit _|Attr| Reset Value 
sw_perf_rd_axi_total_byte 

31:0 0x00000000 

31:0 |ro |ox00000000 The bandwidth of total read bytes. 


RKVDEC SWREG262 DEBUG PERF WR _ AXI TOTAL BYTE 
Address: Operational Base + offset (0x0418) 


Reset Value 


sw_perf_wr_axi_total_byte 
1: 
oie upounens The bandwidth of total write bytes. 


RKVDEC SWREG263 DEBUG PERF WORKING CNT 
Address: Operational Base + offset (0x041c) 


Reset Value 


0x00000000 Sweet worningsicnt 
The total running cycle of current frame. 


RKVDEC SWREG265 DEBUG PERF SEL 
Address: Operational Base + offset (0x0424) 


Bit |Attr] Reset Value 
31:22]RO_|0x0 
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sw_perf_cnt2_sel 

6'dO: Don't work. 

6'd1: Cycles counter for cabac in buffer empty. 

6'd2: Cycles counter for cabac in buffer full;(may be alwasys will 
be 0). 

6'd3: Cycles counter for cabac out buffer empty. 

6'd4: Cycles counter for cabac out buffer full. 

6'd5: Cycles counter for transd input data ready. 

6'd6: Cycles counter for transd write data to recon allow. 
6'd7: Cycles counter for dec2transd cmd empty. 

6'd8: Cycles counter for dec2transd cmd full. 

6'd9: Cycles counter for transd2dblk bs fifo empty. 
6'di0: Cycles counter for transd2dblk bs fifo full. 

6'd11: Cycles counter for dec2intra cmd fifo empty. 
6'di2: Cycles counter for dec2intra cmd fifo full. 

6'd13: Cycles counter for mc2recon cmd fifo empty. 
6'di4: Cycles counter for mc2recon cmd fifo full. 

6'd15: Cycles counter for mc2recon data fifo empty. 
6'di6: Cycles counter for mc2recon data fifo full. 

6'di7: Cycles counter for recon2filter data write allow. 
6'd18: Cycles counter for inter2busifd cmd fifo empty. 
6'd19: Cycles counter for inter2busifd cmd fifo full. 
6'd20: Cycles counter for busifd2mc data fifo empty. 
6'd21: Cycles counter for busifd2mc data fifo full. 

6'd22: Cycles counter for bus un-working status(idle status). 
6'd23: Cycles counter for dec2inter cmd fifo empty. 
6'd24: Cycles counter for dec2inter cmd fifo full. 

6'd25: Cycles counter for inter2mc cmd fifo empty. 
6'd26: Cycles counter for inter2mc cmd fifo full. 

6'd27: Cycles counter for inter2dblk bs fifo empty. 

6'd28: Cycles counter for inter2dblk bs fifo full. 

6'd29: Cycles counter for colmv_rbuf_empty. 

6'd30: Cycles counter for colmv_rbuf_full. 

6'd31: Cycles counter for colmv_wbuf_empty. 

6'd32: Cycles counter for colmv_wbuf_da_full. 

6'd33: Cycles counter for dblk work status. 

6'd34: Cycles counter for dblk work status. 

6'd35: Cycles counter for dec2loopfilter cmd fifo empty. 
6'd36: Cycles counter for dec2loopfilter cmd fifo full. 
6'd37: Cycles counter for sao input data valid. 

6'd38: Cycles counter for busifd hold back sao write data. 
6'd39: Cycles counter for bus process writing output buffer data. 
6'd40: Counter for dec_ctrl read cmd num. 

6'd41: Error ctu num when stream error happen. 

6'd42: Inter reflist idx which be used flag. 

6'd43: Pu num, 4*4 unit. 


21:16}RW |0x00 
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| Bit _|Attr| Reset Value 


mv_y_min[15:0], mv_x_min[15:0]. 

mv_y_max[15:0], mv_x_max[15:0] 

The sum value of mv_x lowbits,sum_mv_x[31:0] 

The sum value of mv_y lotbits, sum_mv_y[31:0] 

The sum value of |mv_x]| lowbits, sum_abs_mv_x[31:0] 
The sum value of |mv_y| lowbits, sum_abs_mv_x[31:0] 
The sum value of mv high bits, sum_abs_mv_y[40:32], 


The cu skip num, unit is 8*8 

The tu skip num, unit is 4*4 

The max qp of tu, 8'hO, cr_qp_max[7:0], 
max[7:0], luma_qp_max[7:0] 

The min qp of tu, 8'hO, cr_qp_min[7:0], 
min[7:0], luma_qp_min[7:0] 

The sum of luma qp, unit is 4*4 

The sum of cb qp, unit is 4*4 

The sum of cr qp, unit is 4*4 

The count of mv_x 


6'd44: 

6'd45: a : Xe :0]. 

6'd46: = its, _mv_ :0]. 
6'd47: its, mv :0]. 
6'd48: Z its, _abs_ mv_ :0]. 
6'd49: its, _abs_ mv_ :0]. 
6'd50: its, _abs | : 
sum_abs_mv_x[40:32], sum_mv_y[40:32], sum_mv_x[40:32]. 
6'd51: , unit i : 

6'd52: , unit i , 

6'd53: , 8ho, cr_qp_ : 

cb_qp_ : = :0]. 

6'd54: , 8'hO, cr_qp_min[7: 

cb_qp_mi : _qp_mi :0]. 

6'd55: it i é 

6'd56: it i : 

6'd57: it i ‘ 

6'd58: 2 

6'd59: The count of mv_y. 


isaa|RO [oxo —idiReseved ——CSCSC“~S~—~S 
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sw_perf_cnti_sel 

6'dO: Don't work. 

6'd1: Cycles counter for cabac in buffer empty. 

6'd2: Cycles counter for cabac in buffer full;(may be alwasys will 
be 0). 

6'd3: Cycles counter for cabac out buffer empty. 

6'd4: Cycles counter for cabac out buffer full. 

6'd5: Cycles counter for transd input data ready. 

6'd6: Cycles counter for transd write data to recon allow. 
6'd7: Cycles counter for dec2transd cmd empty. 

6'd8: Cycles counter for dec2transd cmd full. 

6'd9: Cycles counter for transd2dblk bs fifo empty. 
6'di0: Cycles counter for transd2dblk bs fifo full. 

6'd11: Cycles counter for dec2intra cmd fifo empty. 
6'di2: Cycles counter for dec2intra cmd fifo full. 

6'd13: Cycles counter for mc2recon cmd fifo empty. 
6'di4: Cycles counter for mc2recon cmd fifo full. 

6'd15: Cycles counter for mc2recon data fifo empty. 
6'd1i6: Cycles counter for mc2recon data fifo full. 

6'di7: Cycles counter for recon2filter data write allow. 
6'd18: Cycles counter for inter2busifd cmd fifo empty. 
6'd19: Cycles counter for inter2busifd cmd fifo full. 
6'd20: Cycles counter for busifd2mc data fifo empty. 
6'd21: Cycles counter for busifd2mc data fifo full. 

6'd22: Cycles counter for bus un-working status(idle status). 
6'd23: Cycles counter for dec2inter cmd fifo empty. 
6'd24: Cycles counter for dec2inter cmd fifo full. 

6'd25: Cycles counter for inter2mc cmd fifo empty. 
6'd26: Cycles counter for inter2mc cmd fifo full. 

6'd27: Cycles counter for inter2dblk bs fifo empty. 

6'd28: Cycles counter for inter2dblk bs fifo full. 

6'd29: Cycles counter for colmv_rbuf_empty. 

6'd30: Cycles counter for colmv_rbuf_full. 

6'd31: Cycles counter for colmv_wbuf_empty. 

6'd32: Cycles counter for colmv_wbuf_da_full. 

6'd33: Cycles counter for dblk work status. 

6'd34: Cycles counter for dblk work status. 

6'd35: Cycles counter for dec2loopfilter cmd fifo empty. 
6'd36: Cycles counter for dec2loopfilter cmd fifo full. 
6'd37: Cycles counter for sao input data valid. 

6'd38: Cycles counter for busifd hold back sao write data. 
6'd39: Cycles counter for bus process writing output buffer data. 
6'd40: Counter for dec_ctrl read cmd num. 

6'd41: Error ctu num when stream error happen. 

6'd42: Inter reflist idx which be used flag. 

6'd43: Pu num, 4*4 unit. 


13:8 |RW |0x00 
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| Bit _|Attr| Reset Value 


mv_y_min[15:0], mv_x_min[15:0]. 

mv_y_max[15:0], mv_x_max[15:0] 

The sum value of mv_x lowbits,sum_mv_x[31:0] 

The sum value of mv_y lotbits, sum_mv_y[31:0] 

The sum value of |mv_x]| lowbits, sum_abs_mv_x[31:0] 
The sum value of |mv_y| lowbits, sum_abs_mv_x[31:0] 
The sum value of mv high bits, sum_abs_mv_y[40:32], 


The cu skip num, unit is 8*8 

The tu skip num, unit is 4*4 

The max qp of tu, 8'h0O, cr_qp_max[7:0], 
max[7:0], luma_qp_max[7:0] 

The min qp of tu, 8'hO, cr_qp_min[7:0], 
min[7:0], luma_qp_min[7:0] 

The sum of luma qp, unit is 4*4 

The sum of cb qp, unit is 4*4 

The sum of cr qp, unit is 4*4 

The count of mv_x 


6'd44: 

6'd45: a : Xe :0]. 

6'd46: ae its, _mv_ :0]. 
6'd47: its, mv_ :0]. 
6'd48: ne its, _abs_ mv_ :0]. 
6'd49: its, _abs_ mv_ :0]. 
6'd50: its, _abs | : 
sum_abs_mv_x[40:32], sum_mv_y[40:32], sum_mv_x[40:32]. 
6'd51: , unit i ; 

6'd52: , unit i ; 

6'd53: , 8ho, cr_qp_ : 

cb_qp_ : = :0]. 

6'd54: , 8'hO, cr_qp_min[7: 

cb_qp_mi : _qp_mi :0]. 

6'd55: it i é 

6'd56: it i : 

6'd57: it i ‘ 

6'd58: 2 

6'd59: The count of mv_y. 


76 [RO [oxo —idiReseved SSCS 
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sw_perf_cnt0_sel 

6'dO: Don't work. 

6'd1: Cycles counter for cabac in buffer empty. 

6'd2: Cycles counter for cabac in buffer full;(may be alwasys will 
be 0). 

6'd3: Cycles counter for cabac out buffer empty. 

6'd4: Cycles counter for cabac out buffer full. 

6'd5: Cycles counter for transd input data ready. 

6'd6: Cycles counter for transd write data to recon allow. 
6'd7: Cycles counter for dec2transd cmd empty. 

6'd8: Cycles counter for dec2transd cmd full. 

6'd9: Cycles counter for transd2dblk bs fifo empty. 
6'di0: Cycles counter for transd2dblk bs fifo full. 

6'd11: Cycles counter for dec2intra cmd fifo empty. 
6'di2: Cycles counter for dec2intra cmd fifo full. 

6'd13: Cycles counter for mc2recon cmd fifo empty. 
6'di4: Cycles counter for mc2recon cmd fifo full. 

6'd15: Cycles counter for mc2recon data fifo empty. 
6'di6: Cycles counter for mc2recon data fifo full. 

6'di7: Cycles counter for recon2filter data write allow. 
6'd18: Cycles counter for inter2busifd cmd fifo empty. 
6'd19: Cycles counter for inter2busifd cmd fifo full. 
6'd20: Cycles counter for busifd2mc data fifo empty. 
6'd21: Cycles counter for busifd2mc data fifo full. 

6'd22: Cycles counter for bus un-working status(idle status). 
6'd23: Cycles counter for dec2inter cmd fifo empty. 
6'd24: Cycles counter for dec2inter cmd fifo full. 

6'd25: Cycles counter for inter2mc cmd fifo empty. 
6'd26: Cycles counter for inter2mc cmd fifo full. 

6'd27: Cycles counter for inter2dblk bs fifo empty. 

6'd28: Cycles counter for inter2dblk bs fifo full. 

6'd29: Cycles counter for colmv_rbuf_empty. 

6'd30: Cycles counter for colmv_rbuf_full. 

6'd31: Cycles counter for colmv_wbuf_empty. 

6'd32: Cycles counter for colmv_wbuf_da_full. 

6'd33: Cycles counter for dblk work status. 

6'd34: Cycles counter for dblk work status. 

6'd35: Cycles counter for dec2loopfilter cmd fifo empty. 
6'd36: Cycles counter for dec2loopfilter cmd fifo full. 
6'd37: Cycles counter for sao input data valid. 

6'd38: Cycles counter for busifd hold back sao write data. 
6'd39: Cycles counter for bus process writing output buffer data. 
6'd40: Counter for dec_ctrl read cmd num. 

6'd41: Error ctu num when stream error happen. 

6'd42: Inter reflist idx which be used flag. 

6'd43: Pu num, 4*4 unit. 


5:0 |RW |0x00 
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| Bit _|Attr| Reset Value 


6'd44: mv_y_min[15:0], mv_x_min[15:0]. 

6'd45: mv_y_max[15:0], mv_x_max[15:0]. 

6'd46: The sum value of mv_x lowbits,sum_mv_x[31:0]. 

6'd47: The sum value of mv_y lotbits, sum_mv_y[31:0]. 

6'd48: The sum value of |mv_x| lowbits, sum_abs_mv_x[31:0]. 
6'd49: The sum value of |mv_y| lowbits, sum_abs_mv_x[31:0]. 
6'd50: The sum value of mv high bits, sum_abs_mv_y[40:32], 
sum_abs_mv_x[40:32], sum_mv_y[40:32], sum_mv_x[40:32]. 
6'd51: The cu skip num, unit is 8*8. 

6'd52: The tu skip num, unit is 4*4. 

6'd53: The max qp of tu, 8'hO, cr_qp_max[7:0], 
cb_qp_max[7:0], luma_qp_max[7:0]. 

6'd54: The min qp of tu, 8'hO, cr_qp_min[7:0], 
cb_qp_min[7:0], luma_qp_min[7:0]. 

6'd55: The sum of luma qp, unit is 4*4. 

6'd56: The sum of cb qp, unit is 4*4. 

6'd57: The sum of cr qp, unit is 4*4. 

6'd58: The count of mv_x. 

6'd59: The count of mv_y. 


RKVDEC SWREG266 DEBUG PERF CNTO 
Address: Operational Base + offset (0x0428) 


[Bit [Attr/ Reset Value 


31:0 oxooo00000 |S¥—Perf_cnto 
Performance count valueO 


RKVDEC SWREG267 DEBUG PERF CNT1 
Address: Operational Base + offset (0x042c) 


[Bit [attr/ Reset Value 


31:0 ox00000000 |S”—Per_cntt 
Performance count valuel. 


RKVDEC SWREG268 DEBUG PERF CNT2 
Address: Operational Base + offset (0x0430) 


31:0 o0x00000000 |S¥—Pert_cnt2 
Performance count value2. 


RKVDEC SWREG269 VP9 ERROR INFO 
Address: Operational Base + offset (0x0434) 
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Reset Value 
0x0 sw_vp9_error_ctul_en 
If the error ctu offset be valid. 


attr 
RW 
RO 
RW 


30:26/RO_|0x0 
25:16 0x000 Sw_vp9_error_ctul_y 

The error ctu offset y 
15:10 
0 | 


rw loxo00 Sw_vp9_error_ctu1_x 
The error ctu offset x 


RKVDEC SWREG270 DEBUG QOS CTRL 
Address: Operational Base + offset (0x0438 


Attr| Reset Value 
RO [oxo [Reserved 


axi_rd_qos 
RO_|Ox0 
sw_axi_rd_hurry_level 
6:24;RW |0x0 2'bOO: Hurry off. 
2'b01~2'b11: Hurry level. 


23 |RO_|oxo 


axi wr gos 
19 [RO |oxo [Reserved 
sw_axi_wr_hurry_level 
ft 2'bOO: Hurry off. 


Si 
30:28 
27 
2 

3 


2'b01~2'b1i1: Hurry level. 


15:8 [RO |oxo [Reserved 


sw_bus2mc_buf_qos_level 
Range is: 0~255. 
7:0 |RW |0x00 
* The value is means that sw_bus2mc_buffer_qos_level <= left 
space, it will give hurry. 


RKVDEC SWREG271 DEBUG WAIT CYCLE QOS 
Address: Operational Base + offset (0x043c 


Bit [attr] Reset Value 


sw_wr_hurry_wait_cycle 
31:0 |RW |0x00000000 |Hw find sw_wr_wait_cycle_qos cycle can't wr to ddr,it will give 
hurry. 


RKVDEC SWREG272 DEBUG INT 
Address: Operational Base + offset (0x0440) 
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| Bit _|Attr| Reset Value 


RO {0x0 Reserved 


sw_streamfifo_space2full 
22:16/RO |0x00 It is for debug use, to tell the stream fifo space to full. 
For HEVC , H264 and VP9. 


15:12/RO [oxo [Reserved Cid 
tansf nt 
11:6 0x00 sw_wr_tansfer_c 
Sw_wr_tansfer_cnt 
5 0x0 sw_stream_rdburst_cnteqO_towr 
Sw_wr_tansfer_cnt 


r 0x0 sw_cabu_rlcend_valid_real 
Sw_colmvwr_frame_rdy_real 
3 x6 sw_colmvwr_frame_rdy_real 
Sw_colmvwr_frame_rdy_real 
5 Son sw_saobu_frame_rdy cal 
Sw_saobu_frame_rdy_valid 
f 
0x0 sw_saowr_frame_rdy 
Sw_saowr_frame_rdy 


1 fro 
sw_bu_rw_clean 
0x0 1'bO: Bus busy. 
1'bi: Bus idle. 


RKVDEC SWREG273 STA B FRAME FLAG 
Address: Operational Base + offset (0x0444) 
[Attr| Reset Value Description 
Sw_pps_no_ref_bframe_dec_r 
1'b1: Find this frame is not referace B frame. 


0x0 
0 


x0000000 Sw_bus_status_flag 
sw_bus_status_flag 


RKVDEC SWREG274 PIX _RANGE Y 
Address: Operational Base + offset (0x0448) 


Bit [attr] Reset Value 
31:26|RO_|0xo_ [Reserved 


25:16 0x000 Sw_y_max_value 
The max value of luma 


15:10|RO [oxo [Reserved 


i | 
rw loxo00 Sw_y_min_va ue 
The min value of luma 


RKVDEC SWREG275 PIX RANGE U 
Address: Operational Base + offset (0x044c) 
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| Bit _|Attr| Reset Value 


RO {0x0 Reserved 
sw_U_max_value 
The max value of chroma u 


15:10|RO [0x0 [Reserved 
sw_U_min_value 
0x000 ieee ae 
20 feo Joxooo ft min value of chroma u 


RKVDEC SWREG276 PIX RANGE V 
Address: Operational Base + offset (0x0450) 


Bit [attr/Reset Value| __Description | 
31:26/RO_|oxo [Reserved 


Ss ma alue 
25:16/RW |ox000 Vere 
aa max value of chroma v 


15:10|RO [oxo [Reserved 
sw_v_min_value 
0x000 7 = 


RKVDEC SWREG277 ERROR SPREAD NUM 
Address: Operational Base + offset (0x0454 


Bit |Attr| Reset Value 
31:24|RO_|0xo_ [Reserved 


sw_err_spread_cnt_sum 
23:0 |RW |0x000000 current frame error counters at ctu unit 
active when sw_error_spread_e is 1 


5.5.11 VDPU381 CCU Registers Summary 


sme tenast ee 
Bre pee frome | [oareoomo|éaventcy 
Rncee stameabos —[°%% | [emeoomn |e tress freer ate 
le ee pace eed 


25:16/RO |0x000 


Rrcontie pone | _[rereoomn|eona trish creer 
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Reset Description 
Value ? 


RKVDEC_ CCU SWREG7_C 

CU CURRENT PRC LLP A/Ox00ic W 0x00000000 |The address of register data 
DDR_BASE 

RKVDEC_ CCU SWREG8 C 

CU VERISION 0x0020 w_— |oxo0000000 The num of dec core 
RKVDEC CCU SWREG9 C 

CU SEND NUM 0x0024 w_— foxoo000000 Read only 

RKVDEC CCU SWREG10 

CCU TIMECNT 0x0028 w_— foxoo000000 Read only 

RKVDEC CCU SWREG16 


RKVDEC CCU SWREG17 

CCU CORE WORK MODE 0x0044 w_— foxo0000000 Work mode cfg 

RKVDEC CCU SWREG18 Must set work sta as 1 while cpu 
RKVDEC CCU SWREG19 

CCU CORE FORCE IDLE |0x004c W 0x00000000 |Force idle cfg 

Ee 

RKVDEC CCU SWREG20 

CCU_CORE REQ TIMEOU |0x0050 W 0x00000000 |Timeout enable cfg 

E+E 

RKVDEC CCU SWREG21 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.12 VDPU381 CCU Detail Register Description 
RKVDEC CCU SWREGO CCU CTRL 


Address: Operational Base + offset (0x0000 
Description 
reserved 
sw_ccu_autogating_e 
1'bO: Ccu clock will not be auto gating(default) 
1'b1: Ccu clock will autogating when clock not be required 


RKVDEC CCU SWREG1 CCU CFG START ADDR 
Address: Operational Base + offset (0x0004) 


[Bit [Aattr| Reset Value 


sw_ccu_Ilp_cfg_addr 
1:4 |RW 
pura jew piecaepecase It should be align to 64 byte 


3:0_|RO_loxo Reserved 


RKVDEC CCU SWREG2 CCU LINK MODE 
Address: Operational Base + offset (0x0008) 
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| Bit _|Attr| Reset Value 


sw_link_mode 
31 RW {0x0 1'bO: Normal mode,the first to start link mode 
1'b1: Add extra ready frame to decoder 


30 |RO_ [oxo reserved 
. sw_pre_frame_num 
aaaceateis 1'b1: Config 1 frame 


RKVDEC CCU SWREG3 CCU CONFIG DONE 
Address: Operational Base + offset (0x000c) 


| Bit |attr|ResetValue| Ciescription 
3i:1 [RO |oxo [Reserved 


Wi eG sw_config_done 
C After config okay,config this bit to 1 


RKVDEC CCU SWREG4 CCU DECODERED NUM 
Address: Operational Base + offset (0x0010) 


Bit [attr] Reset Value 
31:30|RO_|oxo_ [Reserved 


sw_decoder_num 
29:0 |Ro | mista The frame number which have been decodered 


RKVDEC CCU SWREG5 CCU DEC TOTAL NUM 
Address: Operational Base + offset (0x0014 


Bit |Attr] Reset Value 
31:30/RO [0x0 [Reserved 


sw_dec_total_ num 
29:0 [Ro cnacatee The total needed decoder number 


RKVDEC CCU SWREG6 CCU WORK EN 
Address: Operational Base + offset (0x0018 


Bit |attr/ResetValue| Ciescription 
St: |RO_[oxo _|[Reserved 


rw loxo sw_ccu_work_en 
The enable flag of ccu 


RKVDEC CCU SWREG7 CCU CURRENT PRC LLP ADDR BASE 
Address: Operational Base + offset (Ox001ic) 


t I 

oxo000000  |°¥—CCU-current_prc_iip addr_base 
Read only 

0 


RKVDEC CCU SWREG8 CCU VERISION 
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Address: Operational Base + a 0x0020 


aoa, oma Reset Value | si eseription si 


Reserve 


ee 


sw_ccu_core_num 
read onl 
0x00 Y 
How many dec cores can be used. 
That value n is n dec cores can be used. 


RKVDEC CCU SWREG9S CCU SEND NUM 
Address: Operational Base + offset (0x0024) 


Bit [attr] Reset Value 
31:30|RO_|0xo_ [Reserved 


sw_ccu_send_num 
29:0 |Ro | peeeongns The frame number which have been send 


RKVDEC CCU SWREG10 CCU TIMECNT 
Address: Operational Base + offset (0x0028 


Bit [attr] Reset Value 


sw_ccu_timecnt 
1.0 |ro | ONE Oee Read time cnt while work_sta is invalid 


RKVDEC CCU SWREG16 CCU WORK MODE 
Address: Operational Base + offset (0x0040 


| Bit_|attr| Reset Value 
Bt:t |RO [oxo reserved 


sw_ccu_work_mode 
RW {0x0 1'bO: Ccu auto ctrl mode 
1'b1: Cpu ctrl mode 


RKVDEC CCU SWREG17 CCU CORE WORK MODE 
Address: Operational Base + offset (0x0044) 


[Bit [attr/Reset Value 
1a8|RO [oxo —iresewed—SOC—=“‘*~“—*S*S*~“‘“—*S*S*S*C“‘“~*SC*“‘“‘“~S* 


sw_corel_work_mode_wmask 
17 RW {0x0 1'bO: No allow to cfg 
1'b1: Be allow to cfg 


sw_coreOQ_work_mode_wmask 
16 RW /0x0 1'bO: No allow to cfg 
1'b1: Be allow to cfg 


15:2 |RO_loxo reserved 


sw_corel_work_mode 
1 RW |0x0 1'bO: Dec core will be used separate 
1'b1: Dec core will ctrl by ccu 


Copyright 2022 © Rockchip Electronics Co., Ltd. 535 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| = ieescription 
sw_coreO_work_mode 
RW /|0x0 1'bO: Dec core will be used separate 
1'b1: Dec core will ctrl by ccu 


RKVDEC CCU SWREG18 CCU CORE WORK STA 
Address: Operational Base + offset (0x0048) 


[Bit [Aattr| Reset Value 
18|RO [oxo —iresewed —SOC~“*~“*S*~*~“‘—*‘—*—*“‘“‘S; CSCS 


sw_corel_work_sta_wmask 
17 RW {0x0 1'bO: No allow to cfg 
1'b1: Be allow to cfg 
sw_coreO_work_sta_wmask 
16 RW |0x0 1'bO: No allow to cfg 
1'b1: Be allow to cfg 
15:2 [RO [oxo reserved 
sw_corel_work_sta 
1 rw loxo aes Dec core not be ctrled by ccu or it stay at waiting to be 
actived 
1'b1: Dec core has been actived,that is it was on working status 
sw_coreO_work_sta 
1'bO: Dec core not be ctrled by ccu or it stay at waiting to be 
RW /|0x0 
actived 
1'b1: Dec core has been actived,that is it was on working status 
RKVDEC CCU SWREG19 CCU CORE FORCE IDLE E 
Address: Operational Base + offset (0x004c 


Bit [attr] Reset Value 
31:18/RO [Oxo reserved 


sw_corel_force_idle_wmask 
17 RW {0x0 1'bO: No allow to cfg 

1'b1: Be allow to cfg 

sw_coreQ_force_idle_wmask 
16 RW /0x0O 1'bO: No allow to cfg 

1'b1: Be allow to cfg 


15:2 |RO_|oxo reserved 


sw_corel_force_idle_e 
1'bO: n 

1 rw loxo bO: Core can be used . ae 
1'b1: When core should be reset,should config this bit to 1,force 
ccu corel controller on idle status; 
sw_coreO_force_idle_e 
1'bO: n 

rw loxo bO: Core can be used . on 

1'b1: When core should be reset,should config this bit to 1,force 
ccu coreO controller on idle status; 
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RKVDEC_ CCU SWREG20 CCU CORE REQ TIMEOUT E 


Address: Operational Base + offset (0x0050) 


Attr| Reset Value 
31:18/RO_|0xo_ reserved 


sw_corel_req_timeout_e_wmask 
17 RW {0x0 1'bO: No allow to cfg 

1'b1: Be allow to cfg 

sw_coreO_req_timeout_e_wmask 
16 RW /|0x0 1'bO: No allow to cfg 

1'b1: Be allow to cfg 


15:2 |RO_|oxo reserved 


sw_corel_req_timeout_e 

1 rw loxo 1'bO: Ccu corel controller can't timeout 
1'b1: When ccu start core to work,but too long to fetch ack,it will 
unload such core. 


sw_coreO_req_timeout_e 

1'bO: Ccu coreO controller can't timeout 

1'b1: When ccu start core to work,but too long to fetch ack, it will 
unload such core. 


RKVDEC CCU SWREG21 CCU CORE ERR STA 
Address: Operational Base + offset (0x0054) 


[Bit [Aattr| Reset Value 
318|RO [oxo —iresewed ~—SCiSC“‘i‘“‘SSSCSC*C*CSCSC*“‘CNCC#C#C‘Cé=*S 


sw_corel_err_sta_clr_wmask 
17 RW {0x0 1'bO: No allow to cfg 

1'b1: Be allow to cfg 

sw_coreO_err_sta_clr_wmask 
16 RW /|0x0 1'bO: No allow to cfg 

1'b1: Be allow to cfg 


15:2 |RO_|oxo_ reserved 


sw_corel_err_sta 
1'bO: Core dec correct 
1'b1: Some error be checked in dec core 


sw_coreO_err_sta 
1'bO: Core dec correct 
1'b1: Some error be checked in dec core 


Value P 
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Reset ee 
ee 
Enables cacheable accesses 
PREF CACHE ENABLE Ox00ic ee wad Sache cead allocation 
PREF CACHE PERFCNT SR Performance counter O source 
PREF CACHE PERFCNT VA CACHE PERFCNT VA|y 0054 —— ee es counter 0 value 


This register holds all the 
possible source values for 
Performance Counter 00: total 
clock cycles1: active clock 
cycles2: read transactions, 

PREF CACHE PERFCNT SR master3: word reads, master4: 

C1 0x0028 0x00000000 read transactions, slave5: word 
reads, slave6: read hit, slave7: 
read misses, slave8: read 
invalidates, slave9: cacheable 
read transactions, slave10: 
Bad hit number, slave 


PREF CACHE PERFCNT VA Performance counter 1 value 


Notes: Size: B- Byte (8 bits) access, HW- Half WORD ms) 16 bits) access, W-WORD (32 bits) access 


5.5.14 VDPU381 CACHE Detail Registers Description 


PREF CACHE VERSION 
Address: Operational Base + offset (0x0000 


a ee 
‘6|Ro foxcect [Minorversion 

sie [ko foxes green 

7:0_fro foo. ineiofpoduct 

PREF CACHE SIZE 

Address: Operational Base + offset (0x0004) 


aes Reset Value 


we ico 
oe 31:24|R0 | oxo7 | Log2 external bus width in bits 


cache_size vs 
psa ono pony channel: ts value (G00 

For UV channel, its value is Oxf 
15:8 fro fowo2 [Sez essecetity 
7:0 [Ro oxos eee size in bytes 


PREF CACHE STATUS 

Address: Operational Base + offset (0x0008) 

| Bit |Attr[ResetValue[ ————‘~iScription =— 
31:2 [RO _|0x00000000 [Reserved 


data_busy 
Set when the cache is busy handling data. 
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| Bit |Attr|ResetValue| Ci eescription 


cmd_busy 
jo rw oxo Set when the cache is busy handling commands. 


PREF CACHE COMMAND 
Address: Operational Base + offset (0x0010) 


| Bit |Attr|Reset Value] Ciescription 
31:6 [RO _|0x0000000 


sw_addrb_ sel 
2'bOO: To sel b[14:6] 

5:4 |IRW |Ox0 2'b01: To sel b[15:9], b[7:6] 
2'b10: To sel b[16:10], b[7:6] 
2'b11: To sel b[17:11], b[7:6] 
command 


PREF CACHE CLEAR PAGE 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value 


clear_page 
31:0 |WO |0Ox00000000 |Writing an address, invilidates all lines in that page from the 
cache. 


PREF CACHE MAX READS 
Address: Operational Base + offset (0x0018 


| Bit |Attr|ResetValue| ss —Ciescription 
31:5 |RO_|0x0000000 


max_reads 
4:0 |RW /|Oxic Limit the number of outstanding read transactions to this 
amount. 


PREF CACHE ENABLE 
Address: Operational Base + offset (O0x001ic) 


[Attri|ResetValue| Cé@Deescription 
a 0x0000000 


| Bit 
- 
sw_cache_linsize 
e fpw 1'bO: The cache line is 32bytes 
1'b1: The cache line is 64bytes 
sw_cache_clk_disgate 
Rw loxo Cache clk disgate 
When it is 1'b0, enable cache clk auto clkgating 
When it is 1'b1, disable cache clk auto clkgating 
ais 


sw_readbuffer_counter_reject_en 
0x0 Default is 1'b0O, for enhance cacheable read performnace in 

readbuffer. 
1'b1: Normal origin counter reject 

a 
1'b1: Permit cache read allocate 

p wpa tiene 

1'b1: Permit cacheable access 
PREF CACHE PERFCNT SRCO 
Address: Operational Base + offset (0x0020) 


[Attr|ResetValue| C(@Deescription 
[RO_|0x0000000 


1 
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| Bit |Attr|ResetValue] Ci eescription 


OOANAUBRWNFO 


perfcnt_srcO 
This register holds all the possible source values for Performance 
Counter 0 
: Disabled 
: Total clock cycles 
: Active clock cycles 
: Read transactions, master 
RW {0x00 : Word reads, master 
: Read transactions, slave 
: Word reads, slave 
: Read hit, slave 
: Read misses, slave 
: Read invalidates, slave 
10: Cacheable read transactions, slave 
11: Bad hit number, slave 


PREF CACHE PERFCNT VALO 
Address: Operational Base + offset (0x0024 


| Bit |Attr| Reset Value 


; perfcnt_val0 
0x00000000 Performance counter 0 value 


PREF CACHE PERFCNT SRC1 

Address: Operational Base + offset (0x0028) 

| Bit |Attr[Reset Value| ————i—“—‘ieScription = 
[31:7 |RO_[Oxo000000 [Reserved 


perfcnt_srcl 
This register holds all the possible source values for Performance 
Counter 1 
: Disabled 
: Total clock cycles 
: Active clock cycles 
: Read transactions, master 
RW |0x00 : Word reads, master 
: Read transactions, slave 
: Word reads, slave 
: Read hit, slave 
: Read misses, slave 
: Read invalidates, slave 
10: Cacheable read transactions, slave 
11: Bad hit nmber, slave 


PREF CACHE PERFCNT VALi 
Address: Operational Base + offset (0x002c) 


| Bit |Attr| Reset Value 


OOANADUBRWNF O 


: perfcnt_vali 
ORO 0 00G00 Performance counter 1 value 


5.5.15 VDPU381 MMU Registers Summary 
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Value P 


MMU current page Table 
address. It is only can be 
RKVDEC MMU DTE ADDR Ox0000 |W 0x00000000 |written when MMU state is 
disable or page fault or 
mmu enable stall state 


RKVDEC_MMU_STATUS 0x0004 |W |0x00000018 
RKVDEC_MMU_COMMAND 0x0008 |W  |0x00000000 |MMU command register 


RKVDEC MMU PAGE FAULT ADD MMU logical address of 


RKVDEC MMU ZAP ONE LINE |0x0010 jw |oxo0000000 Peer cache ling 
RKVDEC MMU INT RAWSTAT  |0x0014 w |ox00000000 eae intenupisiyus 
RKVDEC_ MMU_INT CLEAR 0x0018 w_ |oxoo000000 ae INferrypl status 
RKVDEC MMU_INT MASK 0x001c w_ |ox00000000 MMU Raw interrupt status 
rm De ea OS ee et a oe register 


RKVDEC_MMU_INT STATUS 0x0020 0x00000000 i Gad interrupt status 


RKVDEC_ MMU AUTO GATING — |0x0024 |W  |0x00000001 |MMU auto gating 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.16 VDPU381 MMU Detail Registers Description 


RKVDEC MMU DTE ADDR 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value | 
W 


‘ mmu_dte_addr 
oi:0 Rw |ox00000000 Mmu dte base addr , the address must be 4kb aligned 


RKVDEC MMU STATUS 
Address: Operational Base + offset (0x0004 


page_fault_bus_id 

Index of master responsible for last page fault. 
page_fault_is_write 

The direction of access for last page fault: 
1'b0O: Read 

1'b1: Write 

replay_buffer_empty 


The MMU replay buffer is empty. 


mmu_idle 
The MMU is idle when accesses are being translated and there 
are no unfinished translated accesses. 


stail_active 

MMU stall mode currently enabled. The mode is enabled by 
command. 

page_fault_active 

MMU page fault mode currently enabled. The mode is enabled by 
command. 

paging_enabled 

Paging is enabled. 
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RKVDEC MMU COMMAND 
Address: Operational Base + offset (0x0008 


[Reset Value| —“‘CSSWOCDesScription =—— Cd 
0x00000000 

mmu_cmd 

MMU_CMD. This can be: 

3'd0: MMU_ENABLE_PAGING 

3'di: MMU_DISABLE_PAGING 

3'd2: MMU_ENABLE_ STALL 

3'd3: MMU_DISABLE_STALL 

3'd4: MMU_ZAP_CACHE 

3'd5: MMU_PAGE_FAULT_DONE 

3'd6: MMU_FORCE_RESET 

3'd7: Reserved 


RKVDEC MMU PAGE FAULT ADDR 
Address: Operational Base + offset (0x000c) 


[Attr|/Reset Value| ——“‘N™C#éScription — 
: page_fault_addr 
31:0 RO |0x00000000 Address of last page fault 


RKVDEC MMU ZAP ONE LINE 
Address: Operational Base + offset (0x0010 


Reset Value 


: mmu_zap_one_line 
1:0! | WO" /0x00000000 Address to be invalidated from the page table cache 


RKVDEC MMU INT RAWSTAT 

Address: Operational Base + offset (0x0014) 
Read bus error 
page_fault 
Page fault 


RKVDEC MMU INT CLEAR 
Address: Operational Base + offset (0x0018) 
[Attr|ResetValue| CC‘ Scription =— 
[31:2 [RO |0x00000000 |Reserved sd 
read_bus_error 
oa page_fault 
Page fault 


RKVDEC MMU_INT MASK 
Address: Operational Base + offset (O0x001ic) 
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| Bit |Attr|ResetValue| Ci eescription 


page_fault 

Rw lox0 Page fault 
Enable an interrupt source if the corresponding mask bit is set to 
T 


RKVDEC MMU INT STATUS 
Address: Operational Base + offset (0x0020 


| Bit |Attr|Reset Value] Cieescription 
31:2 [RO_|0x00000000 


read_bus_error 

1 fro joo cada 
page_fault 

jo fro oxo Bade ut 

RKVDEC MMU AUTO GATING 

Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value | Description 
[31:1 [RO [0x00000000 {Reserved 


mmu_auto_gating 
jo frw fox om itis 1'b1, the mmu will auto gating itself. 


5.5.17 VDPU381 LLP Registers Summary 


mw Description 
Value i 
0x0000 0x00000000 |The interript of LLP mode 
RKVDEC LINK SWREG1 
CFG START ADDR 0x0004 0x00000000 |the address of register data 


oo 
Cacceeteaaae 


CONFIG DONE 
0x0010 0x00000000 The frame number which have 
been decodered 
0x0014 0x00000000 |The total needed decoder number 
0x00000000 |LLP enable flag 


0x0018 


Ox001ic 0x00000000 |Register0000 Description 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.18 VDPU381 LLP Detail Register Description 


RKVDEC LINK SWREGO LINK MODE IR 
Address: Operational Base + offset (0x0000) 
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| Bit _|Attr| Reset Value 


31:21}RO |Ox0 reserved 
sw_rcb_buffer_base_fixed 
'bO : Itb table. 
30 rw loxo 1'bO : rcb buffer PASE can be config by Itb table | 
1'b1 : rcb buffer will not be changed when Itb table be read,so it 
need to be config by normal reigster in first. 


19:18/RO_|oxo reserved 


sw_ccu_core_work_mode 
17 RW |0x0 1'bO : dec core will be used separate 
1'b1 : dec core will ctrl by ccu 


sw_core_work_mode 


RW |0x0 1'bO : ccu auto ctrl and decision mode 


1'b1 : cpu ctrl ccu decision mode 
rkvdec_irq_raw 
0x0 
The irq of decodered 
link_table_irg 
when high, decoder requests an interrrupt. 
link table irq = sw_dec_irq_raw && (sw_dec_irq_dis == 1'bO) 


sw_error_irg_dis 

QO: if there are any error ,not matter sw_dec_irq_dis ,it will give 
an interrept . 

1:if it will give interrept ,it only according to sw_dec_irq_dis 


1:0 |RO |oxo _[reserved 


RKVDEC LINK SWREG1 CFG START ADDR 
Address: Operational Base + offset (0x0004) 


Bit | attr] Reset Value 


reg_cfg_addr 
31:4 |RW 
ica few 0x00 COON should be ene to 32 byte 


3:0_|RO loxo [reserved 


RKVDEC LINK SWREG2 LINK MODE 
Address: Operational Base + offset (0x0008) 


[Attr| Reset Value Description 
link_mode 
OQ: normal mode,the first to start link mode 


1:add extra ready frame to decoder 


reserved 


0x00000000 pre_frame_num 
1:config 1 frame 


RKVDEC LINK SWREG3 CONFIG DONE 
Address: Operational Base + offset (0x000c) 
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| Bit |Attr| Reset Value 


31:1 |RO |0x0O reserved 


config_done 
after config okay,config this bit to 1 


RKVDEC LINK SWREG4 DECODERED NUM 
Address: Operational Base + offset (0x0010) 


Description 
decoder_error_flag 
O:no error 
1:error,you will need to see swreg1 to check error type 


30__|RO_|oxo __[reserved 


decoder_num 
29: — 
ee none The frame number which have been decodered 


RKVDEC LINK SWREGS5S DEC TOTAL NUM 
Address: Operational Base + offset (0x0014) 


Reset Value 
0 


dec_total_num 
See eee ela he tobi needed decade meunmer 


RKVDEC LINK SWREG6 LINK MODE EN 
Address: Operational Base + offset (0x0018 


Reset Value 
x0 


link_mode_en 
RW |0 Be 
when error see by hw, it will auto reset to 0 


RKVDEC LINK SWREG7 NXT DEC LTB BASE 
Address: Operational Base + offset (OxO00ic 


Reset Value 


31:0 Jaw foxo0000000 nxt_dec_Itb_base 
bytes unit 
5.5.19 VDPU720 Registers Summary 


neeet Description 
Value . 


RKDJPEG SWREGO ID |0x0000 |W __ |0x00000000 JID register (read only) 


RKDJPEG SWREG1 INT |0x0004 w_— foxooo00000 toate ane Gecogsienale 


RKDJPEG SWREG2 SYS |0x0008  |w__ |0x00000000 |Rk jpeg decoder system ctrl 
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ee Description 
Value : 
RKDJPE WRE PI 
WE G_S G3_PIE_S 0x000c w_— foxo0000000 Picture width and height size 
RKDJPEG SWREG4 PIC F 
0x0010 W 0x00000000 |Jpeg picture format configurate 
ORMAT 
RKDJPEG SWREG5 HOR 0x0014 W 0x00000000 Sw_y_hor_virstride and 
VIRSTRIDE sw_uv_hor_virstride configurate 
Y_VIR 
RKDIPEG SWREGS 0x0018 W 0x00000000 |Sw_y_virstride configurate 
STRIDE 
RKDJPEG SWREG7_TABL Gxeoie W 0x00000000 Dequant table ane huffman table 
E LEN length Description 
RKDJPEG SWREG8 STRM 0x0020 W 0x00000000 RIDES strearml qo gin and start 
LEN byte info Description 
le DDR 
RKDJPEG SWREG9 QTBL 0x0024 W 0x00000000 Pequant table base address 
BASE Description 
RKDJPEG SWREG10 HIB huffman mincode table DDR base 
L_ MINCODE BASE exO0es w_ foxo0000000 address Description 
RKDJPEG SWREG11 HTB Huffman value table DDR base 
L_ VALUE BASE exe’ w_— foxoo000000 address Description 
t ta DDR 
RKDJPEG SWREG12 STR 0x0030 W 0x00000000 S realm Ga a base address 
M_BASE Description 


RKDJPEG SWREG13 DEC Rk jpeg recon decoder output 
4 W 

OQUT_BASE gas w_ foxoooc0d0e data DDR address Description 
RKDJPEG SWREG14 STR 0x0038 W 0x00000000 Rk jpeg decoder stream error 
M_ ERROR process 
RKDJPEG SWREG15 STR 0x003c W 0x00000000 Rk jpeg decoder special marker 
M_ MASK process 
7 0x0040 w_— foxooo00000 Rk jpeg decoder clk gate enable 
RKDJPEG SWREG30_ PER Rk jpeg decoder axi performance 
F LATENCY CTRLO hieeee w_ [oxo0000000 ctrl0 Description 


RKDJPEG_SWREG31_PER 
F_LATENCY CTRL1 eons 
RKDJPEG_SWREG32_DBG 
MCU_POS niet 
RKDJPEG_SWREG33_DBG 
ERROR_INFO aes 


; er 
oxo0000000 |*K Jpeg decoder axi performance 
ctrl1 Description 
ister with 
Gx0d000000) ene torus Teaister withimcy 
position Description 
ister with 
0x00000000 iy Jpeg Gehug register with error 
info Description 


RKDJPEG SWREG34 PER 

F RD MAX LATENCY NU |0x0088 0x00000000 |Rd_max_latency_num Description 
MO 

RKDJPEG SWREG35 PER 

F RD LATENCY SAMP_ NU|Ox008c 0x00000000 |Rd_latency_thr_num Description 
M 
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Reset Description 
Value ‘i 


RKDJPEG SWREG36 PER 
F_RD LATENCY ACC SU |0x0090 0x00000000 |Rd_latency_acc_sum Description 


RKDJPEG SWREG37_PER Perf. ras axi_total_byte 
RKDJPEG SWREG38 PER Perf_wr_axi_total_byte 
RKDJPEG SWREG39 PER ee 
F WORKING CNT 0x009c w_ foxo0000000 Perf_working_cnt Description 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.20 VDPU720 Detail Registers Description 


RKDJPEG SWREGO ID 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value Description 


; prod_num 
puscleo [owcooo  [Reowrecvensin 
15:9 [RO |oxo [Reserved 
bit_depth 
Max bit_depth support 
1'bO: 8bits 
1'b1: 12bits 
minor_ver 
8'dO: Default 
8'd1: 8k 


RKDJPEG SWREG1 INT 
Address: Operational Base + offset (0x0004 


Bit |Attr| Reset Value 
B1:17|RO_|0x0_ [Reserved 


sw_care_strm_error_e 

Use for sw_error_prc_mode=1 

1'bO: Not care stream error,when sw_care_strm_error_e=0O, 
16 rw loxo Sw_dec_error_sta will not valid, 

Mmu will not be reset at frame end, 

Link table mode will continue without care stream error, 

Only active error info registers; 

1'b1: Care stream error; 


sw_buf_empty_force_end_flag 
1'bO: Invalid 
15 RW |0x0 1'b1: Valid 
Buffer empty interrupt with stream real empty 
So should force hardware decoder current frame end 
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sw_dec_buf_empty_sta 

Buffer empty status, only when sw_buf_empty_e is 1'b1 , this bit 
is valid 

Software should clean stream buffer empty state and set 
sw_buf_empty_reload_p enbale at the same time 
sw_dec_timeout_sta 

When high the decoder has been idling for too long. it will self 
reset the hardware 

Only when sw_dec_timeout_e is 1'b1, this bit is valid 
sw_dec_error_sta 

When high, an error is found in input data stream decoding.When 
sw_error_prc_mode is 1'b0, it will self reset the hardware, 
otherwise it will not 

sw_dec_bus_sta 

When this bit is high, there is error on the axi bus, it will self 
reset hardware 

sw_dec_rdy_sta 

When this bit is high, decoder has decoded a picture (the output 
module send out a frame rdy) 

sw_dec_irg 

When high, decoder requests an interrrupt. 

sw_dec_irgq = sw_dec_irq_raw && (sw_dec_irq_dis == 1'bO) 
sw_wait_reset_e 

The enable flag of wait software system to reset flag 

1'b0O: Hardware will auto reset when error occur 

1'b1: Wait software process reset when error occur 
sw_dec_irq_raw 

The raw status of sw_dec_irgq,SW should reset this bit after 
interrupt is handled 

sw_softrst_en_p 

Softreset enable signal 

Write 1 to soft reset, write 0 invalid 

Pluse register 
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| Bit _|Attr| Reset Value 


sw_buf_empty_reload_p 

Buffer empty stream reload enable signal 

Write 1 to reload stream data ready 

Pulse register with hardware auto clean valid at next cycle 

Before reload enable,strm_len register should be reset and 
4 RW |0x0 start_of_type is zero 

sw_strm_base addr may be reset also. 

Note:sw_error_prc_mode should be set to 1 when 

sw_buf_empty_e valid 

Otherwise the hardware would be reset and not support buffer 

buffer empty reload 


sw_buf_empty_e 
Buffer empty interrupt enable 


sw_dec_timeout_e 

If enabled HW may return timeout interrupt in case HW gets 
stucked while decoding picture. 

sw_dec_irgq_dis 

When hight, there are no interrupts concerning decoder from HW. 
Polling must be used to see the interrupt status 


Decoder enable. Setting this bit high will start the decoding 
operation. HW will reset this when the picture is decoded ready or 
bus error or time out interrupt is given for all decode format. 


RKDJPEG SWREG2 SYS 
Address: Operational Base + offset (0x0008) 


Reset Value Description 


| Bit [Attr 
sw_yuv2rgb_range 
rw loxo Jpeg decoder yuv2rgb range 
1'bO: Ranged limit (Y[16:235],UV[16:240],RGB[0:255]) 
1'b1: Rangel full (YUV[0:255],RGB[0:255]) 
sw_yuv2rgb_rec 
Jpeg decoder yuv2rgb rec 
RY 1'bO: BT601 
1'b1: BT709 


sw_yuv_out_format 
Jpeg decoder yuv output transmit format 
3'bOO0: Yuv out without transmit format 
3'b001: Yuv2rgb888 
29:27|RW |0x0 3'b010: Yuv2rgb565 
3'b011: Yuv2yuv420sp(not support yuv400 transmit to 
yuv420sp) 
3'b100: Yuv2yuyv(only support yuv422 or yuv444, yuv444 
should uv scaledown) 
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Attr| Reset Value 


sw_dec_out_sequence 

Recon data out format when afbc off 

1'bO: Raster sequence out 

1'b1: Tile sequence out 

sw_fill_right_e 

When JPEG picture width pixels is not a multiple of 16 pixels. 
1'bO: Not fill picture width to multiple of 16 pixels. 

1'b1: Fill picture width to multiple of 16 pixels. HW must fill one 
block of zero pixel data to the right border of the picture. 
sw_fill_down_e 

When JPEG picture height pixels is not a multiple of 16 pixels. 
1'bO: Not fill picture height to multiple of 16 pixels. 

1'b1: Fill picture height to multiple of 16 pixels. HW must fill one 
block row of zero pixel data for the last block row of picture. 
sw_bgr_sequence 

Jpeg decoder rgb sequence 

1'bO: Rgb565/rgb888 

1'b1: Bgr565/bgr888 

Default is be mode 

sw_fbc_force_uncompress 

1'bO: Allow fbce compress yuv block; 

1'b1: Force all yuv block use uncompress mode; 
sw_allow_16x8_cp_flag 

1'b0O: Not allow 

1'b1: Allow 

The configurate value is depend on vop work mode 


19:18|RO_|0xo [Reserved 


[19:18] 
sw_force_softreset_valid 
When sw_force_softreset_valid is 1'b1, sw_softrst_en will always 
be valid to the system no matter that whether the axi bus is idle; 
When sw_force_softreset_valid is 1'b0, sw_softrst_en will only be 


valid when the axi bus is idle. 
sw_timeout_mode 

Timeout mode select 

1'bO: TIMEOUT_CYCLES is 24 1'b1; 
1'b1: TIMEOUT_CYCLES is 18 1'b1; 


is:14]RO_loxo Reserved 
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Attr| Reset Value 


sw_scaledown_mode 
Jpeg decoder scaledown mode 
2'b00: Not scaledown 

Peete RY JOX0 2'b01: 1/2 scaledown 
2'b10: 1/4 scaledown 
ae bil: Ce eee scaledown 


‘oxo —s- fReserved eee 

sw_out_byte_swap 

May be used for 16 bits sequence output info 

1'b0O: No swapping of 8 bits data, 0x1234 

1'b1: 8 bits data are swapped, 0x3412 

sw_out_cbcr_swap 

1'bO: Cb(u) is in the lower address, cr(v) is in the higher address 
1'b1: Cb(u) is in the higher address,cr(v) is in the lower address 
sw_in_cbcr_swap is the same with sw_out_cbcr_swap 

Jpeg decoder only support for yuv4xxsp 

sw_out_swap64_e 

May be used for 128 bit environment 

1'b0O: No swapping of 64 bit words 

1'b1: 64 bit data words are swapped 

sw_out_swap32_e 

May be used for 64 or 128 bit environment 

1'b0: No swapping of 32 bit words 

1'b1: 32 bit data words are swapped 

sw_out_endian 

1'bO: Little endian 

1'b1: Big endian 

For litter enadian , a data 0x12345678, 0x78 is stored in lower 
address, 0x12 is stored in higher address 

sw_str_swap64_e 

May be used for 128 bit environment 

1'bO: No swapping of 64 bit words 

1'b1: 64 bit data words are swapped 

sw_str_swap32_e 

May be used for 64 or 128 bit environment 

1'b0: No swapping of 32 bit words 

1'b1: 32 bit data words are swapped 

sw_str_endian 

1'bO: Little endian 

1'b1: Big endian 

For little endian , a data 0x12345678, 0x78 is stored in lower 
address, 0x12 is stored in higher address 
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| Bit _|Attr| Reset Value 


sw_in_swap64_e 

May be used for 128 bit environment 
1'b0: Noswapping of 64 bit words 

1'b1: 64 bit data words are swapped 
sw_in_swap32_e 

My be used for 64 or 128 bit environment 


1'b0: Noswapping of 32 bit words 

1'b1: 32 bit data words are swapped 

sw_in_endian 

1'bO: Little endian 

1'b1: Big endian 

For litter enadian , a data 0x12345678, 0x78 is stored in lower 
address, 0x12 is stored in higher address 


RKDJPEG SWREG3 PIC SIZE 
Address: Operational Base + offset (0x000c) 


| Bit | Reset Value Description 


|Attr| Po escription 
sw_pic_height_m1 
31:16}RW |0x0000 Picture height in pixels unit minusi(should be mcu align by 
hardware) 
sw_pic_width_m1 
15:0 |RW |0x0000 Picture width in pixels unit minusi(should be mcu align by 
hardware) 


RKDJPEG SWREG4 PIC FORMAT 
Address: Operational Base + offset (0x0010) 


| Bit | Reset Value Description 


Pi eseription 

sw_dri_mcu_num_mi 

Restart marker frequency. Tells the amount of coding units 
31:16}RW |0x0000 between restart markers Specifies the number of MCU in the 

restart. 

The number is minus1 


sw_dri_e 

Define restart interval marker enable 
1'bO: Restart interval marker disable 
1'b1: Restart interval marker enable 
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| Bit _|Attr| Reset Value 


sw_htables_sel 
Amount of Huffman tables in external memory: 
2'dO: No Huffman tables. 

13:12/RW oxo 2'di: One Huffman table. Used when picture is single type 
2'd2: Two Huffman tables. One for luminance and one for 
chominances 
2'd3: Three Huffman tables. Each type (Lu, Cb, Cr) has own 
Huffman table 


i1:10/RO_|oxo [Reserved 


sw_qtables_sel 
Amount of Quantization tables in external memory: 
2'dO: No quantization tables. 

rw loxo 2'd1: One quantization table. Used when picture is single type 
2'd2: Two quantization tables. One for luminance and one for 
chominances 
2'd3: Three quantization tables. Each type (Lu, Cr, Cb) has own 
QP-table 


7 |RO_|oxo Reserved 


sw_pixel_depth 
; Picture luma pixel depth minuss. 
elie 3'd0: 8bits 
3'd4: 12bits 


3 |RO_joxo Reserved 


sw_jpeg_mode 

Input picture sampling format: 

3'dO: single type, MB 1 block (4:0:0) 

3'd1: single type, MB 6 blocks (4:1:1) 
pie ROK 3'd2: three types, MB 6 blocks (4:2:0) 

3'd3: three types, MB 4 blocks (4:2:2) 

3'd4: three types, MB 4 blocks (4:4:0) 

3'd5: three types, MB 3 blocks (4:4:4) 


RKDJPEG SWREG5 HOR VIRSTRIDE 
Address: Operational Base + offset (0x0014 


Bit |attr| Reset Value 


sw_uv_hor_virstride 
Picture horizontal virtual stride (the unit is 128bit) 
The max is 65536x2/16 = 0x2000 
1:16|/RW 
one oxeene Suggest this register to configuration to even for advance DDR 
performance 
yuv444 tile mode ,uv_hor_virstride will use 16bits 
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| Bit _|Attr| Reset Value 


sw_y_hor_virstride 
Picture horizontal virtual stride (the unit is 128bit) 
The max is 65536x2/16 = 0x2000 
15:0 IRw {ox0000 Suggest this register to configuration to even for advance DDR 
performance 
Fbc mode: used for head virtual stride 
But rgb888 tile mode ,y_hor_virstride 16bits is not enought,will 
be use 17bits 


RKDJPEG SWREG6 Y VIRSTRIDE 
car nee REE a Base + offset (0x0018) 


[Attr| Reset | Reset Value | Description 


sw_y_virstride 
31:4 |RW |OxO000000_ |Base address with 16 byte precision for decoder output luminance 
picture virtual stride 


3:0 [RO loxo Reserved 


RKDJPEG SWREG7 TABLE LEN 
Address: Operational Base + offset (O0x001c) 


[Bit [Attr/ Reset Value 
31:25|RO [oxo —‘(Resewed OCS SSCSSCS~*S 


sw_y_hor_virstride_h 

34 RW lox0 pete horizontal vga) stride (the unit is peO0I) i 
High bit when rgb888 tile mode use ,y_hor_virstride 16bits is not 
enought,will be use 17bits 


23:22/RO_|oxo_ [Reserved 


sw_htbl_value_len 
21:16/RW |0x00 
pf ooh Huffman value tables ee ee ee 1) with 16 byte align(128bits) 


15:13|RO [oxo [Reserved 


sw_htbl_mincode_len 
12:8 |RW |0x00 Huffman maxcode mincode and accaddr length(minus 1) with 16 
byte align(128bits) 


7:5 |RO |oxo Reserved 


; sw_qtbl_len 
Quant table length(minus 1) with 16 byte align(128bits) 


RKDJPEG SWREGS8 STRM LEN 
Address: Operational Base + offset (0x0020) 
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| Bit _|Attr| Reset Value 


sw_stream_len 

Amount of stream data 16 bytes(minus 1) in input buffer. If the 
31:4 IRw |ox0000000 given pUnEr Sice is not Enoug) for finishing the picture the 

corresponding interrupt is given and new stream buffer base 

address and stream buffer size information should be given 

(assosiates with sw_strm_in_base). 


sw_strm_start_byte 

Input stream start byte offset: 

4'dO: 0 type, of the base addr(i6bytes) offset 

4'd1: 1 type, of the base addr(i6bytes) offset 

4'd2: 2 type, of the base addr(i6bytes) offset 
3:0 |RW |0x0 4'd3: 3 type, of the base addr(i6bytes) offset 

4'd4: 4 type, of the base addr(i6bytes) offset 

4'd5: 5 type, of the base addr(i6bytes) offset 

4'd6: 6 type, of the base addr(i6bytes) offset 

4'd7: 7 type, of the base addr(i6bytes) offset 


RKDJPEG SWREGO QTBL BASE 
Address: Operational Base + offset (0x0024) 


[Bit [Attr] Reset Value Description 
sw_qtbl_base 

31:6 |RW |OxO000000_ |Base address for standard dependent tables: 
AC,DC, QP tables 64 bytes align) 


5:0 [RO loxo Reserved 


RKDJPEG SWREG10 HTBL_MINCODE BASE 
Address: Operational Base + offset (0x0028) 


| Bit |Attr Reset Value Description 


sw_htbl_mincode_base 
31:6 |RW |OxO000000_ |Base address for standard dependent tables: 
Huffman mincode and accaddr tables 64 bytes align) 


5:0 [RO joxo Reserved 


RKDJPEG_ SWREG11 HTBL VALUE BASE 
ara ce incoar Vali) Base + offset (0x002c) 


[Attr| Reset | Reset Value | Description 


sw_htbl_value_base 
31:6 |RW |OxO000000_ |Base address for standard dependent tables: 
Huffman value tables 64 bytes align) 


5:0 |RO |oxo [Reserved 


RKDJPEG SWREGi2 STRM_BASE 
Address: Operational Base + offset (0x0030) 
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| Bit _|Attr| Reset Value 


sw_strm_in_base 
31:4 |RW |Ox0000000- {Stream start address with 16 byte precision. 
Actually, start byte number in stream_start_byte. 


3:0_|RO loxo Reserved 


RKDJPEG SWREG13 DEC OUT BASE 
Address: Operational Base + offset (0x0034) 


| Bit |Attr Reset Value Description 


sw_dec_out_base 
31:6 |RW |OxO000000_ |Base address with 64 byte precision for decoder output luminance 
picture 


5:0 [RO loxo Reserved 


RKDJPEG SWREG14 STRM ERROR 
Address: Operational Base + offset (0x0038) 


Bit [attr/Reset Value| __Description 
31:21]RO_|oxo [Reserved 


sw_hfm_force_stop 
1’b0: Huffman decoder error and continue. 
1’b1: Huffman decoder error force stop the decoder and wait soft 
reset. 
[12]: AXI stream buffer empty, and without detect EOI marker 
stop or not(O:support fill coefficient) 

20:16IRW |ox00 [11]:Huffman get EOI marker without frame end stop or 
not(O:support fill coefficient) 
[10]:Huffman coefficient overflow detect and stop or 
not(O:support decode next coefficient) 
[9]:Huffman decode DRI stream stop or not, when MCU counter 
is not zero with DRI marker detect(O:support fill coefficient) 
[8]:Huffman decode DRI stream stop or not, when MCU counter 
is zero without DRI marker eae ey support skip dummy stream) 


15:10/RO_|oxo [Reserved 


sw_strm_dri_seq_err_mode 
1’b0: Stream dri sequence error do not report error pos; 
RW /0x0 1’b1: Stream dri sequence error should be report error pos(if it's 
first error); 
Note: error state should be report at all case 
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| Bit _|Attr| Reset Value 


sw_strm_other_mark_mode 

2’b00: Stream detect other marker do skip process and not 
report error pos; 

2’b01: Stream detect another marker stop the decoder and wait 
soft reset; 

2'b10: Stream detect other marker do skip process 

2'b11: Stream detect other marker do with normal stream 
Note: error state should be report at all case 
sw_strm_ffff_err_mode 

2’b00: Stream detect ffff marker do skip first Oxff process and 
not report error position; 

2’b01: Stream detect another marker stop the decoder and wait 
soft reset; 

2’b10: Stream detect ffff marker do skip first Oxff process; 
2'b11: Stream detect ffff marker do with normal stream at first 
Oxff; 

Note: error state should be report at all case 
sw_strm_ri_err_mode 

Stream detect second select marker process mode configuration 
2’'b00: Ignore second select marker. 

2’'b01: Force stop decoder when meet the second select marker 
2’'b10: Do skip process when meet the second select marker 
2'b11: Do with normal stream when meet the second select 
marker 

sw_strm_rO_err_mode 

Stream detect first select marker process mode configuration 
2’b00: Ignore first select marker. 

2’b01: Force stop decoder when meet the first select marker 
2’b10: Do skip process when meet the first select marker 
2’b11: Do with normal stream when meet the first select marker 
sw_error_prc_mode 

1'b0O: When there is any stream error, the hardware will stop the 
decoder and reset itself; 

1'b1: When there is any stream error, the hardware will wait the 
end signal of recon and then reset request; 


RKDJPEG SWREG15 STRM MASK 
Address: Operational Base + offset (0x003c) 


| Bit |Attr| Reset Value Description 


sw_strm_ri_mask 
0x00 zmark the mask info 
1’b1: Stream value[7-0] will mask and not care 
1’b0: Stream value[7-0] shall match SW marker value 


vee 
sw_strm_ri_marker 
23:16|RW |ox00 Oxffxx marker low 8bits value 
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| Bit _|Attr| Reset Value 


sw_strm_r0O_mask 
Mark the mask info 
: W 
Hoek Ox00 1’b1: Stream value[7-0] will mask and not care 
1’b0: Stream value[7-0] shall match SW marker value 


7-0 Irw loxoo sw_strm_rO_marker 
; * Oxffxx marker low 8bits value 


RKDJPEG SWREG16 CLK GATE 
Address: Operational Base + offset (0x0040) 


[it [attr[Reset Value) —=SS*«éi escription SSCS 
B18 [Ro [oxo —i(iResewed ~—OOC—“—~—S*~*~—“‘—s~s—‘—‘“‘—‘“‘“SCSiCSsSC 


sw_dec_gate_e 

Total 8 bits each with follow phase 

1’b0: Clock gate is not enable 

1’b1: Clock gate is enable when busifd block is not working 


RKDJPEG SWREG30 PERF LATENCY CTRLO 
Address: Operational Base + offset (0x0078) 


| Bit |Attr|Reset Value éescription 
31:20[RO |oxo_ [Reserved 
Rd channel latency threshold 

Rd channel id for performance test 

sw_axi_cnt_type 

sw_axi_cnt_type 

1’bO: AXI transfer num count 

1’b1: DDR align transfer num count 

sw_axi_perf_frm_type 

1'bO: Clear by frame end 

1'b1: Clear by software configuration 

sw_axi_perf_clr_e 

1'bO: Software clear disable 

1'b1: Software clear enalbe 

Clear pulse 

Sw_axi_perf_work_e 


1'bO: Disable 
1'bi: Enable 


31:20] 
19:8 


RKDJPEG SWREG31 PERF LATENCY CTRL1 
Address: Operational Base + offset (0x007c) 


[Attr] Reset Value 
RO [oxo 


W 
a 
= 
W 
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| Bit |Attr| Reset Value 
sw_rd_total_bytes_mode 
12 RW |0x0 1'bO: Cal all id 
1'b1: Cal sw_ar_count_id 
tI 
11:8 |RW |Ox0 ain Aie Id 
Ssw_aw_count_id 
7-4 |rRw loxo Sw_ar_count_id 
sw_ar_count_id 


sw_aw_cnt_id_type 
sw_aw_cnt_id_type 
3 RW {0x0 
‘ 1'bO: Count all wr-channels 
1'b1: Count sw_wr_cont_id wr-channel only 


sw_ar_cnt_id_type 
sw_ar_cnt_id_type 
2 RW |0x0 
‘ 1'bO: Count all rd-channels 
1'b1: Count sw_ar_cont_id rd-channel only 


sw_addr_align_type 
sw_addr_align_type 
1:0 IRw loxo 2'd0: 16 byte align 
2’'d1: 32byte align 
2'd2: 64byte align 
2'd3: 128byte align 


RKDJPEG SWREG32 DBG MCU POS 
Address: Operational Base + offset (0x0080 


_ Bit [attr] Reset Value | 


mcu_pos_y 

31:16 0x0000 Decoder mcu position at x coordinal with first error detect, only 
for read enable 
mcu_pos_x 

15:0 0x0000 Decoder mcu position at y coordinal with first error detect, only 
for read enable 


RKDJPEG SWREG33 DBG ERROR INFO 
Address: Operational Base + offset (0x0084 


Bit |attr| Reset Value 


31:20/RO_loxo Reserved 
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| Bit |Attr| Reset Value 


jpeg_first_error_idx 

Jpeg decoder first error index 

4’'d0O: stream_dri_segq_err_sta 

4’'d1: stream_rO_err_sta 

4’d2: stream_rl1_err_sta 

4'd3: stream_ffff_err_sta 
19:16;/RW |0x0 4’'d4: stream_other_mark_err_sta 

4'd8: huffman_mcu_cnt_| 

4'd9: huffman_mcu_cnt_m 

4'd10: huffman_eoi_without_end 

4’d11: huffman_end_without_eoi 

4'd12: huffman_overflow 

4’d13: huffman_buf_empty 


i5:14/RO_|oxo [Reserved 


huffman_buf_empty 

Decoder picture not complete, and not detect EOI with buffer 
13 RW {0x0 empty 

1’bO: Buffer not empty 

1’b1: Buffer empty 


12 rw loxo huffman_overflow 4 
Decoder Huffman coefficient overflow 


huffman_end_without_eoi 
11 RW {0x0 ; 
Decoder Huffman frame end without get EOI marker 
huff i_wi 
10 rw loxo uffman_eoi_without_end . 
Decoder Huffman get EOI marker without frame end 
huffman_mcu_cnt_m 
RW |0x0 Decoder dri stream mcu count more, mcu count O without restart 
mark 
huffman_mcu_cnt_| 
RW {0x0 Decoder dri stream mcu count low, restart mark is coming 
without mcu count O 


7:5 |RO_|oxo Reserved 


stream_other_mark_err_sta 

Decoder stream other marker error detect flag, only for read 
4 RW. |0x0 enable 

1’b0: Other marker not detect 

1’b1: Other marker detect 

stream_ffff_err_sta 
3 rw loxo Decoder stream ffff error detect flag, only for read enable 

1’b0: Other marker not detect 

1’b1: Other marker detect 
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| Bit |Attr| Reset Value 


stream_ri_err_sta 

Decoder stream special markeri error detect flag, only for read 
enable 

1’b0: Special marker1 not detect 

1’b1: Special marker1 detect 

stream_rO_err_sta 


Decoder stream special markerO error detect flag, only for read 
enable 

1’b0: Special markerO not detect 

1’b1: Special markerO detect 

stream_dri_seq_err_sta 

1’b0: Stream DRI at normal sequence 

1’b1: Stream error with DRI not at normal sequence 


RKDJPEG SWREG34 PERF RD MAX_LATENCY NUMO 
Address: Operational Base + offset (0x0088) 


Bit [attr] Reset Value 
31:16|RO_|0xo_ [Reserved 


15:0 IrRw loxo000 rd_max_latency_num_chO 
rd_max_latency_num_chO 


RKDJPEG SWREG35 PERF RD LATENCY SAMP NUM 
Address: Operational Base + offset (0x008c) 


Attr/ResetValue| iDeescription 
rd_latency_thr_num_chO 

RW e » wa = 

aw foxo0000000 rd_latency_thr_num_chO 


RKDJPEG SWREG36 PERF RD LATENCY ACC SUM 
Address: Operational Base + offset (0x0090) 


Reset Value 


31:0 |Rw |oxoooo0000 |"-"atency_acc_sum 
rd_latency_acc_sum 


RKDJPEG SWREG37 PERF RD AXI TOTAL BYTE 
Address: Operational Base + offset (0x0094 


Reset Value 


31:0 IRW |oxoo000000 |Pet—rd_axi_total_byte 
perf_rd_axi_total_byte 


RKDJIPEG SWREG38_ PERF WR_AXI TOTAL BYTE 
Address: Operational Base + offset (0x0098) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 561 


RK3588 TRM-Part1 


| Bit _|Attr| Reset Value 


f total’ byt 
31:0 Rw loxoooo0000 |Pett—W'—axi_total_byte 
perf_wr_axi_total_byte 


RKDJPEG SWREG39 PERF WORKING CNT 
Address: Operational Base + offset (0x009c) 


| Bit |Attr| Reset Value Daseiption 
31:0 Jaw foxo0000000 Per working ent 

perf_working_cnt 
5.5.21 VDPU720 MMU Registers Summary 


Reset ae). 
tame Torn [see] “Sais [eer 


MMU current page Table 
address. It is only can be 
RKVDEC MMU DTE ADDR Ox0000 |W 0x00000000 |written when MMU state is 
disable or page fault or 
mmu enable stall state 


RKVDEC _MMU_STATUS 0x0004 |W |0x00000018 
RKVDEC_MMU_COMMAND 0x0008 [W  |0x00000000 |MMU command register 


RKVDEC MMU PAGE FAULT ADD 0x000c_ |w 0x00000000 MMU logical address of 
R last page fault 

RKVDEC MMU ZAP ONE LINE |0x0010 w_-- }oxoo000000 eee cache: line 
RKVDEC MMU INT RAWSTAT  |0x0014 w 000000000 eed ter epe State 
RKVDEC_MMU_INT CLEAR 0x0018 jw |oxoo000000 pe interrupt status 
RKVDEC_MMU_INT MASK 0x001c w |ox00000000 ace interupt status 
RKVDEC_MMU_INT STATUS 0x0020 |w  |0x00000000 ee interrupt status 


RKVDEC_MMU_AUTO GATING  |0x0024 |W |0x00000001 |MMU auto gating 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.22 VDPU720 MMU Detail Registers Description 


RKVDEC MMU DTE ADDR 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value | 


: mmu_dte_addr 
FRO Rw. ox00000000 Mmu dte base addr , the address must be 4kb aligned 


RKVDEC MMU STATUS 
Address: Operational Base + offset (0x0004) 


Reserved 


page_fault_bus_id 
Index of master responsible for last page fault. 


page_fault_is_write 

The direction of access for last page fault: 
1'bO: Read 

1'b1: Write 
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| Bit |Attr|ResetValue] Ci eescription 


replay_buffer_empty 
The MMU replay buffer is empty. 


feo fos 
mmu_idle 
3 Ox1 The MMU is idle when accesses are being translated and there 


are no unfinished translated accesses. 


stail_active 
2 0x0 MMU stall mode currently enabled. The mode is enabled by 
command. 


page_fault_active 

| 0x0 MMU page fault mode currently enabled. The mode is enabled by 
command. 
paging_enabled 


RKVDEC MMU COMMAND 
Address: Operational Base + offset (0x0008 


| Bit |Attr/Reset Value|  ——— ——“‘S™ Ci escription =—  —CCCid 
[31:3 [RO_|0x00000000 [Reserved —“‘“‘“‘“‘“(“(‘(‘(‘;S;SCCOCw™Y 

mmu_cmd 

MMU_CMD. This can be: 

3'd0: MMU_ENABLE_PAGING 

3'di: MMU_DISABLE_PAGING 

3'd2: MMU_ENABLE_STALL 

3'd3: MMU_DISABLE_ STALL 

3'd4: MMU_ZAP_CACHE 

3'd5: MMU_PAGE_FAULT_DONE 

3'd6: MMU_FORCE_RESET 

3'd7: Reserved 


RKVDEC MMU PAGE FAULT ADDR 
Address: Operational Base + offset (Ox000c 


| Bit |Attr/ResetValue| ——“—*é‘“S*C‘C Scriptom — sd 
: page_fault_addr 
31:0 |Ro- 0x00000000 Address of last page fault 


RKVDEC MMU ZAP ONE LINE 
Address: Operational Base + offset (0x0010) 


| Bit |Attr|ResetValue| (Description 
2 mmu_zap_one_line 
ou wo |ox00000000 Address to be invalidated from the page table cache 


RKVDEC MMU INT RAWSTAT 
Address: Operational Base + offset (0x0014 
| Bit |Attr|Reset Value] ———“‘“S™Cé@@Scription =—— Cd 


[RO_|0 
read_bus_error 
page_fault 


RKVDEC MMU_ INT CLEAR 


ddress: Operational Base + offset (0x0018 
| Bit |Attr[ResetValue| —“‘*‘“S;C~ti Scriptom — sd 
[31:2 |RO_ [0x00000000 
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| Bit |Attr|ResetValue| Ci eescription 


read_bus_error 


page_fault 
RKVDEC MMU INT MASK 
Address: Operational Base + offset (OxO0ic 


| Bit |Attr|Reset Value] —Ci@Deescription 
31:2 [RO_|0x00000000 


read_bus_error 

1 Rw loxo Read bus error 
Enable an interrupt source if the corresponding mask bit is set to 
i. 
page_fault 

Rw loxo Page fault 

Enable an interrupt source if the corresponding mask bit is set to 
i 


RKVDEC MMU INT STATUS 
Address: Operational Base + offset (0x0020 


| Bit |Attr|Reset Value] —Ci@Deescription = 
31:2 [RO_|0x00000000 


obo lees AN 
Read bus « error 
page_fault 
ae pane ea 
RKVDEC MMU AUTO GATING 
Address: Operational Base + offset (0x0024 


| Bit |Attr| Reset Value | Description 
[31:1 [RO [0x00000000 |Reserved 


frm fot [itnonitis Te, the mmu wil auto gatingitser, | 
5.5.23 VDPU720 LLP Registers Summary 
SE ee 


a eh nee | 
cove cong! | [serene eeseroom oescrrton 
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Reset Description 
Value 2 


RKDJPEG LINK SWREG6 a 
LINK MODE EN 0x0018 w_— |oxo0000000 RegisterO000 Description 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
5.5.24 VDPU720 LLP Registers Description 


RKDJPEG LINK SWREGO LINK MODE IR 
Address: Operational Base + offset (0x0000) 


[Bit [Aattr| Reset Value 
SiaiRo [oxo —iresewed —SOC~“*~“—*S*~“‘“‘*‘~*S*~*~*“‘“‘*“SCS*t‘“<s‘<; 2D 


sw_link_softreset_rdy 
when it is 1'b1, it says that softreset has been done 
rkvdec_irq_raw 

p fw fe accra NO 
link_table_irq 

RW |0x0 when high, decoder requests an interrrupt. 

link table irq = sw_dec_irq_raw && (sw_dec_irq_dis == 1'bO) 

7:3 [RO [oxo reserved = a |g 
sw_error_irg_dis 

5 rw loxo vie if Riere are any error ,not matter sw_dec_irq_dis ,it will 
give an interrept . 
1'b1: if it will give interrept ,it only according to sw_dec_irq_dis 
cache_cfg_mode_sel 
1'bO: use rtl default value to config cache, ip will auto clr cache 

sf RW |0x0 
when it begin to start dec a frame. 

aoe 1'b1: use config in ddr to config cache. 


jo |RO_joxo reserved 


RKDJPEG LINK SWREG1 CFG START ADDR 
Address: Operational Base + offset (0x0004) 


[Attr| Reset Value 


: reg_cfg_addr 
i raw |oxoo09000 it should be align to 32 byte 


3:0_|RO |ox0 _[reserved 


RKDJPEG LINK SWREG2 LINK MODE 
Address: Operational Base + offset (0x0008) 


[Bit [Attr/ Reset Value 


link_mode 
31 RW {0x0 1'bO: normal mode,the first to start link mode 
1'b1: add extra ready frame to decoder 


30__|RO_|oxo reserved 


; pre_frame_num 
ee tne 1’b1: config 1 frame 
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RKDJPEG LINK SWREG3 CONFIG DONE 
Address: Operational Base + offset (Ox000c 


| Bit |attr|ResetValue| ss ieescription 
S11 |RO oxo reserved 


Wi ee config_done 
Cc after config okay,config this bit to 1 


RKDJPEG LINK SWREG4 DECODERED NUM 
Address: Operational Base + offset (0x0010 


| Bit_|attr| Reset Value 


decoder_error_flag 
31 RW |0x0 1'bO: no error 
1'b1: error,you will need to see swregi to check error type 


30. [RO [oxo ——sfreserved —“—sSSSCsizCS 
29:0 oxooo00000 |7ecoder_num 
Decoder number 


RKDJPEG LINK SWREGS DEC TOTAL NUM 
Address: Operational Base + offset (0x0014) 


[Bit [Attr/ Reset Value 
31:30|RO [oxo —iresewed ~—OSSCSCSC~S~S 


dec_total_num 
29:0 |Ro | Pe nage Decoder total number 


RKDJPEG LINK SWREG6 LINK MODE EN 
Address: Operational Base + offset (0x0018) 


| Bit |Attr|ResetValue| ss Ciescription 
31:5 |RO_|oxo reserved 


sw_link_softrst_en_p 

link mode software force hardware self reset enable signal 
4 RW {0x0 

write 1 to soft reset, write O invalid 

puls register 


3:1 |RO_|oxo reserved 


rw loxo link_mode_en 
when error see by hw, it will auto reset to 0 


5.5.25 VEPU121 Registers Summary 


|Name__—__—*[Offfset_|Size [Reset Value 


VEPU SWREG 0 0x0000 w_ |oxo0000000 hake Sauce for Jpeg <lumin 


VEPU_SWREG 1 0x0004 w oxoo000000 ee for jpeg “amin 
VEPU_SWREG 2 0x0008 w_ |oxoo000000 eerie for jpeg lumin 
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|Name «(Offset [Size [Reset Value 


VEPU-SWREG 3 [0x000c |w —_|oxoo000000 St, quantization for jpeg lumin 
vePu_swres 4 ——[ox0010 |w —_|oxooo00000 |PSt, ,uantization for jpeg lumin 
jam awices coe wren (Sat arya 
vePu_swREG 6 ——[oxo018 |w —_|oxoo000000 |7$t, auantization for jpeg lumin 
veru swreG 7 ——|oxooic |w —_foxooo00000 8st, auantization for jpeg lumin 
veru_swRes 8 —_[0x0020 |w —_|oxoo000000 Pst, auantization for jpeg lumin 
veru-swrec_10 [oxo02e | 
very sures 1: |oxoo2e [Ww 


0 
VEPU_SWREG 12 0x0030 |w 0x00000000 ae quantization for jpeg lumin 
VEPU_SWREG 13 0x0034 |w 0x00000000 a quantization for jpeg lumin 
0 
0 


0x0038 x00000000 i quantization for jpeg lumin 

0x003c x00000000 eee quantization for jpeg lumin 

0x0040 w Joxoo000000 1st quantization for jpeg chroma 
table 

wp 


0x0044 |w x00000000 eros for jpeg chroma 
0x0048 |w 0x00000000 arenes for jpeg chroma 
0x004c |W 0x00000000 a aaa for jpeg chroma 


pRos0 [w 
pone 
ees © 
very swrec 24 ——_|oxooeo jw —_foxooo00000 Pst, quantization for jpeg chroma 


IVEPU SWREG 27 | 12st quantization for jpeg chroma 
IVEPU SWREG 28 | 
IVEPU SWREG 31 16st quantization for jpeg chroma 


MEPU-SWREG 10 
MEPU-SWREG 12 
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Size [Reset Value 


Base address for input cb 
nput cr start address 
tream header bits left register 


I 
S 
x00000000 


VEPU_SWREG_56 0x00e0 ww oxoo000000 ee ee ee 
VEPU SWREG 57 0x00e4 ww. |ox00000000 ee reference frame start 


IVEPU SWREG 58 
IVEPU SWREG 59 
Spill ctrl 

IVEPU_SWREG 62 | 


VEPU_SWREG 63 Ox00fe |W 0x00000000 The reconstructed luma_ start 
address 

VEPU SWREG 64 0x0100 w oxoo000000 Uy ects chroma _ start 

gers oceans 0x0104 w_ |ox00000000 Checkpoint 1 and 2 

a SWREG 66 REU 0x0108 ww.  Joxo0000000 Checkpoint 3 and 4 

Seo ee OXOLOS w_  oxoo000000 Checkpoint 5 and 6 


= SWREG 68 REU |p hid w_ Joxoo000000 Checkpoint 7 and 8 


Ox00000000_ {Encoder control register 0 


picture luminance — start 
address 


VEPU_SWREG_ 79 Ox013c w_ oxo0000000 


VEPU_SWREG_80 0x0140 |W 
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|Name_ sO ffset_|Size [Reset Value [Description 
IVEPU SWREG 83 | 
IVEPU SWREG 84 
IVEPU SWREG 85 | 
IVEPU_SWREG 87 | 
IVEPU SWREG 88 
VEPU SWREG 91 


VEPU_SWREG 93 0x0174 w oxoo000000 alae aaa is taal 


VEPU SWREG 94 0x0178 |W —_[0x00000000 [Output of Stabilization 


VEPU SWREG 95 0x017¢ w_ |ox00000000 oe a pee iiclent 
VEPU_SWREG_96 0x0180 w_ oxoo000000 ee 
VEPU_SWREG 97 0x0184 w_ |oxo0000000 recistg ey version Cociicient 


VEPU_SWREG 98 0x0188 |W _[0x00000000 [RGA MASK 
VEPU_SWREG 99 0x018c |W _|0x00000000_ |Mv related 


VEPU_SWREG 100 RE |5,9199 ww |oxo0000000 @P register 


USE 


IVEPU SWREG 105 | 


ee SWREG 106 RE Io, o1a8 Ww oxoo000000 Encoder control register 1 


oa oxo1ac fw |oxooo00000 JPEG control register 
aoa SWREG 108 RE 0158 w oxoo000000 Intra slice bmp2 


VEPU SWREG 109 Ox01b4 |W — |0x00001000 


EE SRS ee |0x01b8 w |oxas311220 Product ID 
W 


Addr range: 0x01e0~0x02dc 

Swreg120: DMV 4p/ip_ penalty 

table values 

Swreg121: DMV 4p/ip_ penalty 

table values 

Swreg122: DMV 4p/ip_ penalty 
VEPU SWREG 120 183)/0x01e0 0x00000000 fable values 

Swreg123: DMV 4p/ip_ penalty 

table values 

Swreg183: DMV 4p/ip_ penalty 

table values 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


ae ee SWREG 101 REAIQ 9194 w_  Jox1r522780 Hw config reg 


5.5.26 VEPU121 Detail Registers Description 
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VEPU SWREG 0O 
Address: Operational Base + offset (0x0000 


| Bit |Attr|Reset Value] Ci@eescription 


31:0 |Rw Joxoo000000 |SW—JPeg_luma_quant1 
Jpeg luma quantization 1 

VEPU SWREG 1 

Address: Operational Base + offset (0x0004 


| Bit |Attr|ResetValue| Cie Scription = 
; sw_jpeg_luma_quant2 
wy sscachehe eae Jpeg luma quantization 2 


VEPU SWREG 2 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 


31:0 |RW |ox00000000 |SW—JPeg_luma_quants 
Jpeg luma quantization 3 


VEPU_SWREG 3 
Address: Operational Base + offset (0x000c) 


| Bit |Attr| Reset Value | 


? sw_jpeg_luma_quant4 
poeoeoeee Jpeg luma quantization 4 


VEPU SWREG 4 
Address: Operational Base + offset (0x0010) 


[Attr| Reset Value 
1:0 |RW 


3 


oxo0000000 |SW—JPeg_'uma_quants 
Jpeg luma quantization 5 
VEPU SWREG 5 
Address: Operational Base + offset (0x0014) 


|Attr| Reset Value 
RW 


| Bit | 
; sw_jpeg_luma_quant6 
31:0 [RW | OOOO O0E0R Jpeg luma quantization 6 


VEPU SWREG 6 
Address: Operational Base + offset (0x0018 


[Attr| Reset Value 
RW 


| Bit | 
; Sw_jpeg_luma_quant7 
31:0 [Rw | 5 et egies Jpeg luma quantization 7 


VEPU SWREG 7 
Address: Operational Base + offset (O0x001ic) 


[Attr| Reset Value 


sw_jpeg_luma_quant8 


one Rw |ox00000000 Jpeg luma quantization 8 


VEPU_SWREG 8 
Address: Operational Base + offset (0x0020) 


| Bit |Attr[ResetValue[ ———*‘~iScription =— 
; sw_jpeg_luma_quant9 
pxbQoneone Jpeg luma quantization 9 


VEPU_SWREG 9 
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Address: Operational Base + offset (0x0024 


[Attr| Reset Value 
RW 


| Bit | | 
31:0 oxooo00000 |>”—peg_tuma_quant1o 
Jpeg luma quantization 10 


VEPU SWREG 10 
Address: Operational Base + offset (0x0028 


| Bit |Attr|Reset Value| ———s——“i‘;S Ci scription =— Cd 
31:0 [rw |oxoo000000 sw_jpeg_luma_quanti1 


Jpeg luma quantization 11 


VEPU SWREG 11 
Address: Operational Base + offset (0x002c) 


|Attr| Reset Value Description 


31:0 IRw loxoo000000 |S¥—Jpeg_luma_quanti12 
Jpeg luma quantization 12 


VEPU_SWREG 12 
Address: Operational Base + offset (0x0030) 


[Attr|Reset Value| Ci eescription 
RW 


| Bit | 
: sw_jpeg_luma_quant13 
31:0 [Rw | exdnenoone Jpeg luma quantization 13 


VEPU SWREG 13 
Address: Operational Base + offset (0x0034 


|Attr| Reset Value 
R 


| Bit | | 
31:0 |rw |ox00000000 sw_jpeg_luma_quant14 


Jpeg luma quantization 14 


VEPU SWREG 14 
Address: Operational Base + offset (0x0038) 


| Bit |Attr|Reset Value| —“—~—SCccription — 
31:0 [rw |oxoo000000 sw_jpeg_luma_quant15 


Jpeg luma quantization 15 


VEPU SWREG 15 
Address: Operational Base + offset (O0x003c 


[Attr|ResetValue| Ci escription 
IRO_[0x000000 


Jpeg luma quantization 16 


VEPU SWREG 16 
Address: Operational Base + offset (0x0040) 


| Bit |Attr/Reset Value| ss —“‘“;Céi scription — sd 
31:0 |Rw loxoo000000 |S¥—JPeg_chroma_quant1 
; Jpeg chroma quantization 1 
VEPU_SWREG 17 
Address: Operational Base + offset (0x0044 


|Attr| Reset Value 


| Bit | 
: Sw_jpeg_chroma_quant2 
saioache escaate Jpeg chroma quantization 2 


VEPU_ SWREG 18 
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Address: Operational Base + offset (0x0048 


| Bit |Attr| Reset Value 
1:0 |RW 


: sw_jpeg_chroma_quant3 
31:0 [RW | exOoeonode Jpeg chroma quantization 3 


VEPU SWREG 19 
Address: Operational Base + offset (0x004c 


| Bit |Attr|Reset Value] Cieecription 
: sw_jpeg_chroma_quant4 
pxOoBOO080 Jpeg chroma quantization 4 


VEPU SWREG 20 
Address: Operational Base + offset (0x0050) 


|Attr| Reset Value Description 


: sw_jpeg_chroma_quant5 
stokes Rw |ox00000000 Jpeg chroma quantization 5 


VEPU_SWREG 21 
Address: Operational Base + offset (0x0054) 


| Bit |Attr| Reset Value 
pio 


sw_jpeg_chroma_quant6 
Rw |ox00000000 Jpeg chroma quantization 6 


VEPU SWREG 22 
Address: Operational Base + offset (0x0058 


| Bit |Attr| Reset Value 


: sw_jpeg_chroma_quant7 
ee Rw |ox00000000 Jpeg chroma quantization 7 


VEPU SWREG 23 
Address: Operational Base + offset (0x005c) 


| Bit |Attr| Reset Value 


: sw_jpeg_chroma_quant8 
ee Rw |ox00000000 Jpeg chroma quantization 8 


VEPU SWREG 24 
Address: Operational Base + offset (0x0060 


| Bit |Attr[ResetValue[ ——*‘CiScription =— 
; sw_jpeg_chroma_quant9 
20 Rw |ox00000000 Jpeg chroma quantization 9 


VEPU_ SWREG 25 
Address: Operational Base + offset (0x0064) 


| Bit |Attr| Reset Value 


31:0 Rw |ox00000000 sw_jpeg_chroma_quant10 


Jpeg chroma quantization 10 


VEPU_SWREG 26 

Address: Operational Base + offset (0x0068) 

| Bit |Attr[ResetValue| = ——‘iScription =— 
31:9 [RO _|0xo00000_—([Reserved 


sw_jpeg_chroma_quant11 
8:0 fRw exe? Jpeg chroma quantization 11 


VEPU_ SWREG 27 
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Address: Operational Base + offset (Ox006c 


| Bit |Attr| Reset Value 


. sw_jpeg_chroma_quant12 
pxoponnoge Jpeg chroma quantization 12 
VEPU_SWREG 28 
Address: Operational Base + offset (0x0070 


| Bit |Attr/Reset Value] Ci@eescription 
31:12|RO_|0x00000 


; sw_jpeg_chroma_quant13 
oxeee Jpeg chroma quantization 13 


VEPU_SWREG 29 
Address: Operational Base + offset (0x0074) 


| Bit |Attr|Reset Value] Ci@eescription 


‘ sw_jpeg_chroma_quant14 
pxOnenonee Jpeg chroma quantization 14 


VEPU_SWREG 30 

Address: Operational Base + offset (0x0078 

| Bit |Attr/Reset Value| ss —“‘;S™™Céi scription =—— Cid 
[31:12[RO_ |0x00000—s[Reserved ——(‘“‘“‘“‘(‘(‘(‘(‘(‘(‘(;S;S*S™SCC‘éz 


; sw_jpeg_chroma_quant15 
exe? Jpeg chroma quantization 15 
VEPU_ SWREG 31 
Address: Operational Base + offset (0x007c) 


| Bit |Attr| Reset Value | 
: sw_jpeg_chroma_quant16 
espueperee Jpeg chroma quantization 16 


VEPU SWREG 44 
Address: Operational Base + offset (OxO0b0 


| Bit |Attr| Reset Value 


intra_slice_bmpO 
BitO : SlicesO 
‘ Bit1 : Slices1 
31:0 |RW |0x00000000 Bit2 - Slices? 
Bit31 : Slices31 


VEPU SWREG 45 
Address: Operational Base + offset (Ox00b4 


|_Bit |Attr| Reset Value 


intra_slice_bmp1 
BitO : Slices32 
: Bit1 : Slices33 
31:0 |RW |0x00000000 Bit2 - Slices34 
Bit31 : Slices63 


VEPU SWREG 46 
Address: Operational Base + offset (Ox00b8) 


| Bit |Attr| Reset Value 


: intra_up_mb_area 
tee Rw Joxoo [inte top intra macro block's area used in row. 
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| Bit |Attr|ResetValue| ss CiDeesscription 


. intra_down_mb_area 
23:16{aw joxoo [int bottom intra macro block's area used in row. 


: intra_left_mb_area 
15:8 |aw joxoo fine left intra macro block's area used in column. 
. intra_right_mb_area 
7:0 rw joxoo [ner right intra macro block's area used in column. 


VEPU_SWREG 47 
Address: Operational Base + offset (OxO00bc) 
| Bit |Attr| Reset Value | 
cir_first_intra 
31:16]RW |0x0000 16’d0: Disable 
Other: Enable and be set 


cir_intra_mb_itvl 
15:0 |RW |0x0000 16’dO: Disable 
Other: Enable and be set 


VEPU_SWREG 48 
Address: Operational Base + offset (0x00c0) 


| Bit [Attr| Reset Value 
; luma_in_st_adr 
Spoeo core Input luma start address 


VEPU SWREG 49 
Address: Operational Base + offset (0x00c4) 


[Attr|ResetValue| —sCéiecription = 
F cb_in_st_adr 
a OR TOOR OES. Input cb start address 


VEPU_SWREG 50 
Address: Operational Base + offset (0x00c8) 


| Bit |Attr| Reset Value | 


; cr_in_st_adr 
ois OOO Input cr start address 


VEPU SWREG 51 
Address: Operational Base + offset (Ox00cc 


| Bit |Attr| Reset Value 
31:0 |RW 


' strm_header_left_hbits 
31:0 |Rw | a ee die The high 32 bit of stram header be left. 


VEPU SWREG 52 
Address: Operational Base + offset (Ox00d0) 


| Bit |Attr| Reset Value 


; strm_header_left_Ibits 
acess The low 32 bit of stram header be left. 


VEPU_SWREG 53 
Address: Operational Base + offset (0x00d4) 


| Bit |Attr/ResetValue| Ciecription 


strm_bufsize_Imt 


0x00000000 The limit size of steam buffer. 


VEPU_ SWREG 54 
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Address: Operational Base + offset (Ox00d8 


| Bit |Attr| Reset Value 


31:24 Aw |oxo1 and 01d 


If config 0,it will be modify as 1 by HW auto 


; axi_wr_id 
3:16fRw [oxot | If config 0,it will be modify as 1 by HW auto 


15:14[RO [Oxo ——s*([Reserved ee —s—‘“—s‘“s‘“‘“‘“‘C;NOCCCCC(C*dr 
: burst_len 


7:3 |RO_|0x0O [Reserved 


burst_incr_mod_sel 

2 RW |Ox0 1’b0: Single burst selected 
1’b1: Incr burst selected 
burst_discard 

1 RW |0x0 1’b0: Disable, off 
1’b1: Enable, on 
burst_disable 

RW |0x0 1’b0: Enable 

1’b1: Disable 


VEPU SWREG 55 
Address: Operational Base + offset (O0x00dc) 


| Bit |Attr/Reset Value] —Ci@escription 
31:16|/RO_|0x0000 


: roi_dit_qp1 
epee 1st for delta qp for roi 
roi_dit_qp2 
a 2st for delta qp for roi 
7:4 [RO |oxo_ si Reserved 
O |RW 


qp_adjst 
0x0 Signed register; 
Range from -8 to 7 


VEPU SWREG 56 
Address: Operational Base + offset (0x00e0) 


| Bit |Attr| Reset Value 


7 
3: 


' luma_ref_st_adr 
0x00000000 rhe luma reference frame start address 


VEPU_SWREG 57 
Address: Operational Base + offset (0x00e4) 


| Bit |Attr/Reset Value| ss —“‘*‘“S;CSC*éi scription =— sd 
: chroma_ref_st_adr 
RW)/0x00000000 The chroma reference frame start address 


VEPU_ SWREG 58 
Address: Operational Base + offset (0x00e8) 


[Attr/ Reset Value 


; qp_sum_div2 
ae aw |oxo00000 The result of (qp sum)/2 


VEPU_SWREG 59 
Address: Operational Base + offset (O0x00ec) 


| Bit |Attr|Reset Value| Ci eesscription 
31:29|RO |Oxo ss Reserved 
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| Bit |Attr| Reset Value| 


h264_qurt_pixmv_dis 
28 RW |0x0 1’b1: Disable 
1’b0: Default, enable 


27:26|RO_|0x0_____—|Reserved 


dblking_flt_mode 
: 2’d0: Enabled 
25:241RW |0x0 2'd1: Disabled 
Cr ee Disabled on slice 


os Reserved —C—CCi‘iS 
h264_cabac_idc 
2'd0,2’d1,2’d2: Used 
2'd3: No use 
entry_code_fmt 
H.264: 
1’b0: Cavic 
1’b1: Cabac 


On-off for 8x8 transform used in h264 
The restriction inter mode selected in 4x4 block 


h264_strm_mod_sel 
0x0 1’b0: NAL unit 


1’b1: BYTE 


h264_slice_num 
: 7'b0: One slice in currect picture 
a8) RY 10x00 7'b1: Two slice in currect picture 


VEPU_ SWREG 60 

Address: Operational Base + offset (OxO0f0) 

| Bit |Attr|Reset Value| ———i‘iScription = — 
31:22[RO_|0xo0O.—s [Reserved 


: skip_mb_mode 
H264: SKIP macroblock mode 


7:6 |RO_|0xo (|Reserved 


right_spill 
RW |0x0 Div4 value 
Range: 0~3 
: bot_spill 
eR bottom edge of image for spill pixels 


VEPU_ SWREG 61 

Address: Operational Base + offset (OxO0f4) 

| Bit |Attr|ResetValue| ———C‘CiScription =— 
31:23|RO_[oxoo0. [Reserved 


. offset_in_ch roma 


Ro — Reserved s—“SOS™~S™SOCOCOCOCOC“‘“(NNNNYNNNCNNCL 


offset_ in _luma 
si1gJRo_fox0 Reserved 
0x0000 
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VEPU_SWREG 62 

Address: Operational Base + offset (OxOO0f8) 

| Bit |Attr|ResetValue| = ——‘~iScription =— 
31:22|RO_[oxoo0. [Reserved 


Rilc_sum 


VEPU_ SWREG 63 
Address: Operational Base + offset (OxOOfc) 


| Bit |Attr| Reset Value 


. recon_luma_st_adr 
oxopedodee The reconstructed luma start address 


VEPU SWREG 64 
Address: Operational Base + offset (0x0100 


| Bit |Attr| Reset Value 
; recon_chroma_st_adr 
0x00000000 The reconstructed chroma start address 


VEPU SWREG 65 REUSE 
Address: Operational Base + offset (0x0104) 


| Bit |Attr| Reset Value 


. h264_chkpt_1 

31:16]RW [0x0000 ist word used for check point used in h.264 
: h264_chkpt_2 

ex0n0e 2st word used for check point used in h.264 


VEPU SWREG 66 REUSE 
Address: Operational Base + offset (0x0108 


| Bit |Attr| Reset Value 


h264_chkpt_3 

da sea ee 3st word used for check point used in h.264 
h264_chkpt_4 

ea 4st word used for check point used in h.264 


VEPU SWREG 67 REUSE 
Address: Operational Base + offset (0x010c 


| Bit |Attr| Reset Value 


‘ h264_chkpt_5 

31:16|RW [ox0000 5st word used for check point used in h.264 
. h264_chkpt_6 

aoe 6st word used for check point used in h.264 


VEPU SWREG 68 REUSE 
Address: Operational Base + offset (0x0110 


| Bit |Attr| Reset Value 


h264_chkpt_7 
oh — 7st word used for check point used in h.264 


h264_chkpt_8 
Ome? 8st word used for check point used in h.264 


VEPU_SWREG 69 REUSE 
Address: Operational Base + offset (0x0114) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 577 


RK3588 TRM-Part1 


| Bit |Attr| Reset Value| 


F h264_chkpt_9 
31:16,Rw [ox0000 9st word used for check point used in h.264 


, h264_chkpt_10 
excnoe 10st word used for check point used in h.264 


VEPU SWREG 70 REUSE 
Address: Operational Base + offset (0x0118 


| Bit |Attr| Reset Value 


. h264_errchkpt_1 

31:16,RW |ox0000 ist word error check point used in h.264 
. h264_errchkpt_2 

pxO000 2st word error check point used in h.264 


VEPU SWREG 71 REUSE 
Address: Operational Base + offset (OxO1ic 


| Bit |Attr| Reset Value 


. h264_errchkpt_3 

31:16|RW  |0x0000 3st word error check point used in h.264 
: h264_errchkpt_4 

ox0000 4st word error check point used in h.264 


VEPU SWREG 72 REUSE 
Address: Operational Base + offset (0x0120 


| Bit |Attr| Reset Value 


: h264_errchkpt_5 

31:16|RW [ox0000 5st word error check point used in h.264 
: h264_errchkpt_6 

eOnOe 6st word error check point used in h.264 


VEPU_SWREG 73 REUSE 
Address: Operational Base + offset (0x0124) 


ait Atte Reset Value |_____________Deseriation 
31:28/RO |OxO  —({Reserved eeseseses—(aeseses—‘(‘<i 


ee qp check point 
A dG qp check point 
ale aig qp check point 


VEPU SWREG 74 

Address: Operational Base + offset (0x0128) 

| Bit |Attr|ResetValue| ——C‘i scription = 
31:30[RO_|Oxo_—s [Reserved 


; mad_thsld 
ees Aw foxoo mad. = (MAD threshold)/256 
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paste [ooo POMS 


encodered_slices 
23:16| ay aw | prto ___|inenumber ot ennderslces which sedinn.2s4 number of encoder slices which used in h.264 


15:8 [RO |oxoo_ “(Reserved 


img_fmt_in 
YUV420P 
YUV420SP 
YUV422 

RW {0x0 UYVY422 
RGB565 
RGB444 
RGB888 
RGB101010 


Img_in_rot 
2'd0: No rotation 

BW IEX0 2’'d1: Rotate right 90 degress 
2'd2: Rotate left 90 degress 


ao a 7) 


(ce Senior 
0 faw | oxo The output of NAL size to base control 


VEPU SWREG 75 
Address: Operational Base + offset (0x012c) 
| Bit |Attr|ResetValue| ————C‘iScription = 


: intermod 
cpa The intra/inter selection for inter macro block mode favor. 


VEPU_SWREG 76 REUSE 
Address: Operational Base + offset (0x0130 
| Bit [Attr|/Reset Value[ = —C*ieScription =— 
pps_init_qp 
31:26;RW |0x00 Pps init gp in picture used in h264. 
Range: O~51 


slice_flt_alpha 
25:22/RW |0x0 Offset div2 
Range: -6~6 
slice_flt_beta 
Config value = (real value)/2 
aed ata Signed register 
Range: -6 ~6 


qp_offset_ch 
17: ras rw 0x00 Signed register 
Range: -12~12 


12:9 [RO [Oxo s([Reserved 
8 -|RW[ox0——[sw_qpass 
ee 


idr _picid 
0x0 constr_intra_pred 
Constrained intra prediction 


VEPU SWREG 77 
Address: Operational Base + offset (0x0134) 
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| Bit |Attr| Reset Value | 
. output_strm_st_adr 

ee coonTe Output stream start address 

VEPU_ SWREG 78 

Address: Operational Base + offset (0x0138) 


| Bit |Attr| Reset Value | 


; output_ctrl_st_adr 
recdelala hese Output control start address 


VEPU SWREG 79 
Address: Operational Base + offset (0x013c 


| Bit |Attr| Reset Value 


f next_luma_st_adr 
OO 00000 Next picture luminance start address 


VEPU_ SWREG 80 
Address: Operational Base + offset (0x0140) 


| Bit |Attr| Reset Value 


: mv_out_st_adr 
seca ebaialaeaara Mv wr start address 


VEPU SWREG 81 
Address: Operational Base + offset (0x0144 


| Bit |Attr|/ResetValue| = —sC«éiecription = 
7 cabac_table_st_adr 

Ox00B00800 H264: Cabac table 

VEPU SWREG 82 

Address: Operational Base + offset (0x0148) 


| Bit |Attr/Reset Value| ss ——“‘“;S™:C*é@S ecription — Cid 
. first_roi_tmb 
. first_roi_bmb 

foe (Outside area) 


first_roi_Imb 
15:8 |RW |0x00 Qp=qp + roi1l_Delta_Qp 
Inside area 
first_roi_rmb 
7:0 |RW {0x00 Qp=qp - roi1_Delta_Qp 
(Outside area) 


VEPU SWREG 83 
Address: Operational Base + offset (0x014c) 


| Bit |Attr/Reset Value| —“‘*i‘“C;C™SC~éi Scriptom — sd 
. second_roi_rmb 
. second_roi_bmb 

23:16|RW  |0x00 (Outside area) 


second_roi_Imb 

15:8 |RW |0x00 Qp=qp + roi1l_Delta_Qp 
(Inside area) 
second_roi_tmb 

7:0 |RW |0x00 Qp=aqp - roi1_Delta_Qp 
Outside area 
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VEPU SWREG 84 

Address: Operational Base + offset (0x0150) 

| Bit |Attr|ResetValue|  —————C~iScription =— 
31:24[RO |oxoO_ “Reserved 


. stab_matrix1 


VEPU SWREG 85 

Address: Operational Base + offset (0x0154) 

| Bit |Attr|ResetValue| = ——‘iScription =— 
31:24[RO_|OxoO ss [Reserved 


. stab_matrix2 
DapnPeee (Position @ up) 


VEPU SWREG 86 

Address: Operational Base + offset (0x0158) 

| Bit |Attr|ResetValue| = ———=C‘~iScription = 
31:24[RO_ [0x00 ss [Reserved 


; stab_matrix3 
0x000000 (Position @up-right) 


VEPU_SWREG 87 

Address: Operational Base + offset (0x015c 

bit {Attr| Reset Value/_________ Description 
eae eee reserved —C—i‘“‘“‘“‘“‘;éC*r 


stab_matrix4 
0x000000 Position @ left 


VEPU_SWREG 88 

Address: Operational Base + offset (0x0160) 

| Bit |Attr|ResetValue| = —s‘~iScription =— 
31:24[RO |ox0O_ si reserved —Cs—‘CsCsidCS 


; stab_matrix5 
0x000000 — |(position @GMV ) 


VEPU SWREG 89 

Address: Operational Base + offset (0x0164) 

Bit |Attr| Reset Value [_________Descriptlon _| 
SL24RO_ 10x00 ___ Reserved 


stab_matrix6 
Q*RQ9000 (Position@right ) 
VEPU SWREG 90 
Address: Operational Base + offset (0x0168 
| Bit |Attr/Reset Value| ——“i*‘“CSC‘CiScription — sd 
31:24[RO_|Ox0O.——sd[Reserved ee s—“(‘“‘“‘“‘“‘“‘SCC*™r 


: stab_matrix7 
OR0eR000 Position@down-left 


VEPU SWREG 91 
Address: Operational Base + offset (0x016c) 


| Bit |Attr|Reset Value] = Cieescription 
31:24|RO |oxooO [Reserved 
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| Bit |Attr|ResetValue] Ci eescription 


; stab_matrix8 
Ox000000 (Position@down ) 


VEPU_SWREG 92 
Address: Operational Base + offset (0x0170) 
| Bit [Attr| Reset Value | 
stab_gmv_vrtl 
31:26;RW |0x00 Signed register 
Range: -16~16 


25:24|RO_|Ox0 [Reserved 
. stab_matrix9 
peeoeee (Position@down- right ) 


VEPU SWREG 93 
Address: Operational Base + offset (0x0174 


| Bit |Attr| Reset Value 


stab_motion_sum 
31:0 |RW |OxOO000000 |Read value = (real value)/8 
Range: 0~1089%*253*255*53/8 


VEPU_SWREG 94 
Address: Operational Base + offset (0x0178) 


aia fo [rooney Rae 


oxooooca _|tab_min-value 
31:8 |Rw | 0x000000 | Range: 0~255*253*253 


stab_mod_sel 
2'd0O: Disabled 
RW {0x0 2’'d1: Stab only 
2'd2: Stab+encode 
2'd3: Reservde 
stab_hor_gmv 
5:0 |RW |0x00 Signed register 
Range: -16~16 


VEPU_SWREG 95 
Address: Operational Base + offset (0x017c) 


| Bit |Attr/ResetValue| —Cieescription 


rgb2yuv_coe2 

Puree ssf og The 2st conversion coefficien for RGB to YUV 
rgb2yuv_coel 

ORQOy The 1st conversion coefficien for RGB to YUV 


VEPU SWREG 96 
Address: Operational Base + offset (0x0180) 


| Bit |Attr| Reset Value 


rgb2yuv_coe5 
a = The 5st conversion coefficien for RGB to YUV 


rgb2yuv_coe3 
pxn0ue The 3st conversion coefficien for RGB to YUV 


VEPU SWREG 97 
Address: Operational Base + offset (0x0184) 


| Bit |Attr/Reset Value] Céeescription 
31:16]/RO_|0x0000 
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| Bit |Attr|ResetValue| C(iDeescription 


: rgb2yuv_coe6 
On00e The 6st conversion coefficien for RGB to YUV 


VEPU_SWREG 98 
Address: Operational Base + offset (0x0188) 
| Bit |Attr|ResetValue| = ——‘i scription =— 
31:21JRO_ [oxoo0. [Reserved 
poo a 
Range: 0~31 
Reserved 


15:13/RO_|0x0 [Reserved 


: gcmpt_mask_postition 


7:5 |RO [Oxo [Reserved COO 
. rcmpt_mask_postition 


VEPU SWREG 99 
Address: Operational Base + offset (0x018c 


Reset Value 
mv_ip_ply 
Differential MV penalty for 1p 
mv_1p_4p_ply 
ME. DMVPenaltyQp 
mv_4p_ply 
4p of differential MV penalty 
mutimv_en 
On-off flag for using exceed one mv every mb. 


VEPU_ SWREG 100 REUSE 
Address: Operational Base + offset (0x0190) 


| Bit |Attr/Reset Value| —“—*‘“C*™*C~t Scriptom sd 
h264_init_luma_qp 
h264_max_qp 
h264_min_qp 

13 [RO [Oxo —s*([Reserved ——s—‘“s‘“‘“‘“‘“;éNC*r 


; h264_chkpt_distance 
qnae Checkpoint distance for macro block 


VEPU SWREG 101 READ 
Address: Operational Base + offset (0x0194) 


| Bit |Attr/Reset Value] —Cieescription 


: hw_config 
31:12)Ro_ foxts22 Hardware config 


; max_vid_width 
11:0 fro | DRreO Max vid_width 


VEPU SWREG 102 

Address: Operational Base + offset (0x0198 

| Bit [Attr|Reset Value[ ——‘“‘CS™C#*é@S @Scription =—_ §s 
31:24|RO |Oxoo.——s'[Reserved —— —“‘“(‘“‘“‘(“(C*S*S*S™*S*~*~*™*™C™C™C™C™C~C~*C 
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Boao 7 


mv eo ee 16x16 
23:29] 20 aw | 0x0 Value = (real value uesieegie = | 


mv_ply_4x4 
19:11|Rw Joxooo 4x4 Mv Penalty 

mvc_view_id 
MVC view id 


mvCvew id 
MVC temporal id 

jo |aw foo |ivecimer-wiew-tas 

VEPU_ SWREG 103 

Address: Operational Base + offset (0x019c) 


| Bit |Attr| Reset Value 
31:29|/RO_|oxo 


enc_height 

Lum height (macroblock unit) 
Sorc O RW: /Ox000 H264: [6..255] 

JPEG: [6..511] 


19:17/RO_|Oxo_ ss |Reserved 


enc_width 
Lum width (macroblock unit) 
H264: 

16:8 |RW |0x000 Range: 9~25% 
JPEG: 
Range: 6~511 
enc_frame_type 
2'dO: INTER 

7:6 |RW /0x0 2'di: INTRA(IDR) 
2'd2: MVC-INTER 
2'd3: Reserved 
enc_fmt 
2'd2: JPEG 

Be OR 2'd3: H264 

Other: Reserved 


et: nn 
enc_en 
jo Jaw Encoder enable 


VEPU SWREG 104 
Address: Operational Base + offset (0x01a0) 


Pee eal Reset Value 


mb_count_out 


mb_ cnt 
pZ8000 Macroblock_count 


VEPU SWREG 105 
Address: Operational Base + offset (0x01a4) 
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| Bit [Attr| Reset Value | 


swap8_in 
RW {0x0 1'b0O: No swap 

1'b1: Swap 8bit 
swap16_in 

30 RW {0x0 1'b0O: No swap 
1'b1: Swap 16bit 

29 RW {0x0 1'b0O: No swap 
1'b1: Swap 32bit 

al 

28 RW |Ox0 1'bO: No swap 
1'b1: Swap 8bit 

27 RW |0Ox0 1'bO: No swap 
1'b1: Swap 16bit 


swap32_out 
RW {0x0 1'bO: No swap 
1'b1: Swap 32bit 
25 [RO [Oxo ~——s [Reserved CC C—“sC—CSsSSSC‘sCS 
test_irq 
‘ test_counter 
coher_test_reg 
19 |rw joxo ‘fos register coherenc 
coher_test_mem 
7 test_len 
eeneee Test data length 


VEPU_ SWREG 106 REUSE 
Address: Operational Base + offset (0x01a8) 


Ls 


VEPU SWREG 107 REUSE 

Address: Operational Base + offset (OxO1ac) 

| Bit |Attr|ResetValue| —C~iScription — 
31:30/RO |oxo_ ss (Reserved 


mv_ply_16x8_8x16 
siiaea Rw Joxoo Penalty for using 16x8 or 8x16 MV 


mv_ply_8x8 

ey Penalty for using 8x8 MV 
mv_ply_8x4_4x8 

ae px000 Penalty for using 8x4 or 4x8 MV. 


VEPU SWREG 108 REUSE 
Address: Operational Base + offset (0x01b0) 
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| Bit |Attr|ResetValue| Cieescription 


intra_slice_bmp2 
BitO: Slices64 
: Bit1: Slices65 
31:0 |RW /|0x00000000 Bit2: Slices66 
Bit31: Slices95 


VEPU SWREG 109 
Address: Operational Base + offset (0x01b4) 


| Bit |Attr| Reset Value 
31:25|RO_ [Oxo _—s(Reserved 


mv_sad_wren 
24 RW {0x0 The each MB MV and SAD be writed to mv_wr_st_adr 
enable 


23:21|RO_|0x0_—sd[Reserved CUCU 


rocon_write_dis 
20 Jaw foxo ven. reconstructed image disable flag 


19:17|RO_|OxO_ “(Reserved 


slice_rdyint_en 
Enable slice ready interruupt 


15:13/RO_|0xO___—_—[ Reserved 


Reserved FOP 
clk_gating_en 


ai |RO [oxo —s[Reserved 
int_timeout_en 
Enable interrupt for timeout 
irg_clr 
pw footer (CO 
0x0 irq_dis 


Irq disable 
7 [RO joxo_—sdReserved 


pew yoo Encinterrupe 


VEPU SWREG 110 READ 
Address: Operational Base + offset (0x01b8 


aa Reset Value 


prod_id 
Ox4931 Product ID 


major_num 
tsipo fw fen 
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fie fo foo [mene 


Fea eee num 
Minor Fea eee 


RO |ox22 


Ox synthesis 
i {ASCII_ID_E,BUILDNUMBER} 


VEPU SWREG 120 183 
Address: Operational Base + offset (0x01e0) 


| Bit |Attr| Reset Value | 


Po eseription 
dmv_ply_table 
Addr range: 0x01e0~0x02dc 
Swreg120: DMV 4p/1p penalty table values 
: Swreg121: DMV 4p/1p penalty table values 

ots Or wo. Oxoegeoers Swreg122: DMV 4p/1p penalty table values 
Swreg123: DMV 4p/1p penalty table values 
Swreg183: DMV 4p/1p penalty table values 


5.5.27 VEPU121 MMU Detail Registers Description 


VCODEC MMU DTE ADDR 
Address: Operational Base + offset (0x0000 


| Bit |Attr/Reset Value|—“‘“‘;SC~éi Scriptom =— sd 
: mmu_dte_addr 
ie MMU current page Table address 


VCODEC MMU STATUS 
Address: Operational Base + offset (0x0004) 


| Bit |Attr/Reset Value] Ciéescription 
31:11]RO_[0x000000 


0x00 page_fault_bus_id 
Index of master responsible for last page fault 


10:6 
page_fault_is_write 
5 0x0 The direction of access for last page fault: 
1'bO: Read 
1'bi: Write 
fo fos Ret aang 
1'b1: The MMU. replay buffer is empty 


The MMU is idle when accesses are being translated and there 


are no unfinished translated accesses. 
1'b1: MMU is idle 


stail_active 

MMU stall mode currently enabled. The mode is enabled by 
command 

1'b1: MMU is in stall active status 

page_fault_active 

MMU page fault mode currently enabled. The mode is enabled by 
command. 

1'b1: Page fault is active 

paging_enabled 

1'bO: Paging is disabled 

1'b1i: Paging is enabled 


VCODEC MMU_ COMMAND 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr|ResetValue| —CiDeesscription 
31:3 |RO_|0x00000000 


mmu_cmd 

MMU_CMD. This can be: 

3’d0: MMU_ENABLE_PAGING 

3’d1: MMU_DISABLE_PAGING 
2:0 |WO {0x0 3’d2: MMU_ENABLE_STALL 

3’d3: MMU_DISABLE_ STALL 

3'd4: MMU_ZAP_CACHE 

3’d5: MMU_PAGE_FAULT_DONE 

3’d6: MMU_FORCE_RESET 


VCODEC MMU PAGE FAULT ADDR 
Address: Operational Base + offset (0x000c) 


| Bit |Attr[Reset Value| —“‘“;CSC‘~éiSScription — sd 
: page_fault_addr 
31:0 |Ro- 0x00000000 Address of last page fault 


VCODEC MMU_ ZAP ONE LINE 
Address: Operational Base + offset (0x0010) 


| Bit |Attr[ResetValue[ ———s‘CScription 
: mmu_zap_one_line 
as wo. foxo0000000 ddress to be invalidated from the page table cache 


VCODEC MMU_INT RAWSTAT 

Address: Operational Base + offset (0x0014 

| Bit |Attr/Reset Value|  ——— s———“i‘;S Ci escription =— (— —(tsCCSCid 
[31:2 [RO |0x00000000 [Reserved —“‘“‘(“‘“‘(‘(‘(‘(‘(‘;(‘s:;s*SC*~*C*C;C:*éizC 


read_bus_error 
page_fault 

VCODEC MMU INT CLEAR 

Address: Operational Base + offset (0x0018 

| Bit |Attr[Reset Value|——“—*é‘“S*CsC Scriptom sd 

[31:2 |RO |0x00000000 


read_bus_error 

Write 1 to clear read bus error 
page_fault 

jo |wo foro Write 1 to page fault clear 


VCODEC MMU_ INT MASK 

Address: Operational Base + offset (0x001c) 

| Bit |Attr|Reset Value[  ——C‘iScription = 
[31:2 |RO_|Oxo0000000 [Reserved 


Enable the read bus interrupt source when this bit is set to 1'b1 
pw po east 
Enable the page fault interrupt source when this bit is set to 1'b1 


VCODEC MMU _ INT STATUS 
Address: Operational Base + offset (0x0020) 


[Attr|Reset Value] Ci@eescription 
31:2 [RO_|0x00000000 
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| Bit |Attr|ResetValue| Ci eesscription 


1 0x0 read_bus_error 
1i'bi: Read bus error status 


page_fault 


VCODEC MMU AUTO GATING 
Address: Operational Base + offset (0x0024 


| Bit |Attr| Reset Value | Description 
[31:1 [RO |0x00000000 {Reserved 


mmu_auto_clkgating 
jo fw for from. itis 1'b1, the mmu will auto gating it self 
5.5.28 VEPU580 Registers Summary 


Reset Description 
Value 4 


VEPUS8O_VERSION 
VEPUS80_ENC STRT 
VEPUS8O_ENC CLR 
VEPUS80_DBUS_ENDIAN |0x0030__|W__|0x00000000 [Data Bus Endian 

VEPUS80_DBUS CFG 
EPUS80_ENC WDG __|0x0038_|W_|0x00000000 
EPUS80_CORE ID _|0x005C_|W_|0x00000000 


oo LKT_BASE ADD 0x0070 w__|ox00000000 Link Table Base Address 


WwW 
Ww 
VEPU580 NODE ID 0x0100 Ww i 
A f F fi t 
VEPU580 NODE ADR FC 0x0104 w__ loxo0000000 naness'< Ome Configuration 
Section in Link Table Node 
A f Rat trol Sect 
EPUS80 NODE ADR RC |ox0108 |w_ |loxooo00000 |*72"es5 Of Rate Control Section in 
Link Table Node 
VEPU580 NODE ADR PA 0x010C W 0x00000000 padres of Parameter Section in 
R Link Table Node 
Ww 10 
VEPUS30 NODE ADR SC W 
WwW 
WwW 
WwW 


0x00000000 |Core ID of Link Table Node 


EPU580 NODE ADR SA |0x0110 x00000000 paaices Oh SuPlecnte Poleement 
Section in Link Table Node 


VEPU580 NODE ADR OS 0x0118 x00000000 Address of OSD Section in Link 
= Table Node 
ing Inf ti t 
EPU580_ NODE ADR INF|0x011C pooNdeeee | 
Link Table Node 


f th t Link Tabl 
ae NODE ADR NX 0x0120 0x00000000 Address o e next Link Table 


VEPU580_ ADR SRCO 0x0280 W 


Node 


0x00000000 |Address of Video Source BufferO 


: we 
R we 
‘ we 
VEPU580 NODE ADR SC 0x0114 0x00000000 AGCIESS of Scaling List Section in 
AL Link Table Node 
we fo 
D 
; we 
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Reset Description 
Value i 


VEPU580_ADR SRC1 0x0284 |w  [0x00000000 |Address of Video Source Buffer1 
VEPU580_ADR SRC2 0x0288 _|w  [0x00000000 |Address of Video Source Buffer2 


VEPU580 ADR RECW H_ |0x028C w_ loxo0000000 Write Address of Reconstruction 
Header Buffer 

VEPU580 ADR RFPW B~_ |0x0290 w_ loxo0000000 Write Address of Reconstruction 
Body Buffer 

VEPU580 ADR RFPR H_ |0x0294 w_ loxo0000000 Read Address of Reconstruction 
Header Buffer 

VEPU580 ADR RFPR B~_ |0x0298 0x00000000 Read Address of Reconstruction 
Body Buffer 

0 


VEPU580_ ADR _CMVW _ [0x029C x00000000 |Write Address of Col-Mv Buffer 
W 


VEPU580 ADR CMVR 0x02A0 W |{0x00000000 |Read Address of Col-Mv Buffer 


Write A FD | 
VEPUS80 ADR DSPW —_[0x02A4 oxoooooonn |W"? AZAR Pown Sample 
Picture Buffer 
A FD | 
VEPUS80 ADR DSPR —foxo2as__w_Joxoo000000 |R°a Adcress of Down Sample 
Picture Buffer 
VEPUS80 ADR MEIW 0x02AC jw foxoo000000 ip, ila of ME Information 


VEPU580_ ADR BSBT 0x02B0 _|w__[0x00000000 |Top Address of Bit Stream Buffer 


VEPUS80_ADR_BSBB _‘|0x02B4 ww _|oxooo00000 see nagkess ee Bitoricaln 


VEPUS80_ADR BSBR 
VEPUS80_ADR ROIQP_|0x02CC_ |W 
V {0 0 


VEPU580 ADR ROI AM x02D0 WwW x00000000 |Address of ROI AMV Buffer 
VEPU580 ADR ROI FMV |0x02D4 W  {0x00000000 |Address of ROI Forced Mv Buffer 


VEPU580 ADR ELBT 0x02D8 w_ loxo0000000 Top Address of External Line 
Buffer 
ttom A f Ext | Li 
VEPU580_ ADR ELBB exospe wr loxooonsang or ee rere ne 
Buffer 


VEPU580 CMN_ CFG 0x0300 0x00000000 |VEPU Common Configuration 
VEPU580_ENC_ RSL 0x0310 |w  [0x00000000 |Video Resolution 


Vi Evensioee 
VEPUS80_SRC_EXT 6x34” lw loxoooaooon| Yoo -oNee Etension For 
f= ge Alignment 


VEPU580_SRC_FMT 0x0318 |w  [0x00000000 |Video Source Format 


VEPU580 SRC UDFY 0x031C jw foxoo000000 Weight of User Defined RGB to Y 
Conversion 

VEPU580 SRC UDFU 0x0320 jw foxoo000000 Weight of User Defined RGB to U 
Conversion 
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Sei Description 
Value P 
Weight of User Defined RGB to V 
VEPUS80 SRC UDFV —|0x0324 jw foxoo000000 na ac 
Conversion 
ffset of User Defined RGB to YUV 
VEPU580 SRC UDFO —[0x0328 jw _foxoo000000 oe eee eee 
Conversion 


VEPUS80_SRC PROC 
VEPUS80_SRC_OFST 
VEPUS80_SRC_STRDO 
VEPUS80_SRC_STRD1 
VEPUS80 SLLBYTE 
EPUS80_SLLCNUM 
VEPUS8O ME RNGE _|0x0370 


EPU580 ME CFG HEVC |0x0374 0x000805h a> {oMeog timation Configuration 
for HEVC 
r 


VEPU580 ME CACH 0x0378 0x00000000 |ME Cache Configuration 
0 


VEPU580_GMV x0380 0x00000000 |Global Mv 


VEPU580_ROI EN 0x0390 x00000000 |ROI enable 


Mot Esti t fi t 
EPU580 ME CFG H264 |0x0374 w__|ox00090505 ~ ee maton Conngarabion 


V 
V 
0 
VEPU580 RDO CFG H26 H.264 RDO Configuration, share 
oe ee j_|oxco000000 address with HEVC 
VEPU580 RDO CFG HEV HEVC RDO Configuration, share 
MEPUSB ADO CEG HEY lovee) are address with H.264 
VEPUS80_IPRD CSTS — |0x03A4 axoodoodda)| sh edicten Cost 
Configuration 
4 . 


VEPU580 SYNT NAL HEV NAL configuration for HEVC, share 
Sequence Parameter Set syntax 
VEPUS80 SYNT SPS _H26 0x03B4 0x00000000 |for H.264, share address with 
4 
HEVC 
Sequence Parameter Set syntax 
Be rs SYNT_SPS_HEV 0x03B4 0x00000000 |for HEVC, share address with 
a H.264 


VEPU580 SYNT PPS H26 Picture Parameter Set for H.264, 
imams oxcegoorer share address with HEVC 


W 
W 
VEPU580 SYNT NAL H26 NAL configuration for H.264, 


VEPU580 SYNT PPS HEV Picture Parameter Set for HEVC 
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Reset Description 
Value 4 
ieee SYNT_SLIO H2 Slice eaaeee for H.264, share 
| H for HEV h 
ves SYNT SLIO HE 0x03BC 0x00000000 Slice HeaderO for C, share 
address with H.264 
vEPUS8O SYNTSLUL H2 SYNT SLIi H2 Slice Peagstt for H.264, share 
ves ST SHE SYNT SLIi HE Slice Yeager for HEVC, share 
ves ST SH SYNT SLI2 H2 Slice Meagete rae H.264, share 
STS SYNT SLI2 HE Slice PIeauene for HEVC, share 
vePU5a0 SYNT REFMO H Reference Frame Roe for 
ves SYNT REFMO H Retoten% ene MarkO for HEVC, 
ves SYNT REFMi H Reference Frame Mant: for 
ves SYNT REFMi H Reference Pleme Marki for HEVC, 
vEPUSEO SYNT REFM2 H SYNT_REFM2 H 0x03D0 Salo Reference Frame Mark2 for HEVC 
ves ST EE SYNT_REFM2 H 0x03D0 jw foxoo000000 Reference Frame Mark2 for H264 
ves ST EE SYNT_REFM3_H 0x03D4 a Reference Frame Mark3 for HEVC 
vESUER ST ONG SYNT LONG RE 0x03D8 0x00000000 rie term reference frame markO 
r HEVC 
aon SYNT LONG RE on term reference frame marki 
| fi ti h264 
vEPUsa0 LINE SLICE H2), 365 hor eee Configuration, h26 
vEP TILE CFG HEV 
U580 CFS 0x03FO jw foxoo000000 TILE Configuration, HEVC only. 


Soe TILE_POS 0x03F4__|w___[0x00000000 |TILE position 


VEPU580 RC ADJO SxiG00:: ‘IW loxooonoong |2 cole Conmiauretion.sor rate 
control 
VEPU580 RC ADJ1 0x1004 jw foxoo000000 sat SOnighranon tor rake 


EPUS8O_RC_DTHDO 
EPUS8O_RC_DTHD1 
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Reset Description 
Value i 


VEPUS8O_RC_DTHD6 
VEPUS8O_RC_DTHDZ 
VEPUS8O_RC_DTHDS 
VEPUS80_ROL_QTHDO 
0x00000000 


Texture threshold configurationO 
VEP AQ_TTHDO 0x1044 0x00000000 
Us80 AQ x00000000 | adaptive QP adjustment. 
Texture threshold configuration1 
VEP AQ _TTHD1 104 0x00000000 
US80 AQ x00000000 | adaptive QP adjustment. 


Texture threshold configuration2 
VEP AQ_TTHD2 0x104C W_ |0x00000000 
USB0 AQ- x1oac fw joxo0000000 | adaptive QP adjustment. 
Texture threshold configuration3 
VEP AQ _ TTHD 0x1050 W_ |0x00000000 
USO AQ- 3 x1050 fw jox00000000 | adaptive QP adjustment. 
Adjust t st fi ti 
VEPU580_AQ STPO ox1054 |w  |oxoaccd000 | Ustment step configuration® 
for adaptive QP adjustment. 


justment st figuration1 
VEPU580_AQ STP1 0x1058 oxo0000000 |Austment step configuration 
for adaptive QP adjustment. 
; t st figuration2 
VEPU580_AQ STP2 oxto5c_ lw {Oxo0000000 [AUustment step configuration 
for adaptive QP adjustment. 
justment st figurat 
VEPU580_AQ_STP3 ox1060.|w  |oxoooo0000 [AUustment step configurations 
for adaptive QP adjustment. 
VEPU580_MD SAD THD |ox1070 |w_ Joxooo00000 [82 thresholds of motion 
detection. 
VEPU580 MADI THD 0x1074 w_ loxo0000000 Spatial complexity(MADI) 
thresholds. 
VEPUS80_KLUT OFST |oxioso |w__|oxoo000000 [Onset Of (RDO) chroma cost 
weight table 
VEPUS80_KLUT WGTO |oxios4 |w__|oxoo000000 |‘ROO? Chroma weight table 
configure registerO 
ight tabl 
vEPUss0 _KLUT wGT1 oxioss |w  Joxooo00000 |“8PO) Chroma weight table 
configure register1 
ight tabl 
VEPUS80_KLUT wGT2 Jox1osc |w_ Joxooo00000 |“®PO) Chroma weight table 
configure register2 
ight tabl 
VEPUS80_KLUT wGT3 ox1090 |w_ Joxooo00000 |“®PO) Chroma weight table 
configure register3 
i | 
vepusso KLUT weT4 jox1094 |w__Joxooo00000 |“8PO) Chroma weight table 
configure register4 
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Reset aa 
RDO) Ch ight tabl 
VEPUS80 KLUT weTS |ox1098 |w_ Joxoo000000 |*ROO Chroma weight table 
configure register5 
RDO) Ch ight tabl 
VEPUS80 KLUT wets |ox109c_~|w__Joxoo000000 |*8PO Chroma weight table 
configure register6 
VEPU580_KLUT WGT7 |oxi0a0 |w__|oxooo00000 [80 Chroma weight table 
configure register7 
VEPUS80_KLUT wGT8 ox10a4_|w__Joxoo000000 |‘ROO? Chroma weight table 
configure register8 
VEPUS80_KLUT WGT9 ox10as__|w__|oxoo000000 |‘ROO) Chroma weight table 
configure register9 
VEPUS80_KLUT wGT10 |ox10ac |w_ |oxooo00000 |‘ROO) Chroma weight table 
configure register10 
ight tabl 
VEPUS80 KLUT wGT11 |ox1080 |w  Joxooo00000 |*8P© Chroma weight table 
configure register11 
ight tabl 
VEPUS80_KLUT WGT12 |ox10B4 |w__|oxooo00000 |‘®20) Chroma weight table 
configure register12 
ight tabl 
VEPUS80_KLUT WGT13 |ox10Bs |w__ |oxooo00000 |“®20) Chroma weight table 
configure register13 
ight tabl 
VEPUS80_KLUT WGT14 |ox10Bc |w__ |loxooo00000 |“®P® Chroma weight table 
configure register14 
VEPUS80_KLUT WGT15 |oxioco |w  |oxoo000000 |‘ROO? Chroma weight table 
configure register15 
VEPU580_KLUT WGTi6 |oxioca |w  |oxooo00000 [80 Chroma weight table 
configure register16 
VEPUS80_KLUT WGT17 |oxiocs |w  |oxoo000000 |‘ROO? Chroma weight table 
configure register17 
VEPU580_KLUT WGTi8 Joxiocc |w_ |oxooo00000 [80 Chroma weight table 
configure register18 
h ight tabl 
VEPUS80 KLUT. wGT19 |ox10D0 |w  Joxoo000000 |*8P© Chroma weight table 
configure register19 
ight tabl 
VEPU580_KLUT wGT20 |ox10D4 |w  |oxoo000000 |“RPO? Chroma weight table 
configure register20 
ight tabl 
VEPUS80_KLUT wGT21 |ox10D8 |w  Joxoo000000 |*®PO Chroma weight table 
configure register21 
ight tabl 
VEPU580 KLUT WGT22 |ox10pc |w  Joxooo00000 |*RP® Chroma weight table 
configure register22 
VEPU580_KLUT WGT23 |ox10E0 |w_ |oxooo00000 [800 Chroma weight table 
configure register23 
vEPUSEO NT BIAS CO |, 535 jw foxoo000000 Suomen Bias for H.264 and 


Weight of group A for HEVC and 
VEPUDSD BDO GTA QF 0x193C W_ |0x00000000 |H.264 RDO mode decision when 
15 COMB OP is 15 
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Reset Description 
Value ‘i 


VEPUS80_OSD_CFG 
VEPUS80_OSDO_LT_POS _ 
VEPUS80_OSDO_RB_POS _ 
VEPUS80_OSD1_LT_POS _ 
VEPUS80_OSD3_RB_POS _ 
VEPUS80_OSD4_LT_POS 
VEPUS80_OSD4 RB POS _ 
VEPUS80_OSD5_LT_POS _ 
VEPUS80_OSD7_RB_POS _ 
VEPUS80_ ADR OSDO __|0x3050 0x00000000 


cxqnMOoodd) | oo 2a es er OSD reglent, 
16B aligned 

VOOGOGNOU Ie a ee eens 
16B aligned 


VEPU580 ADR OSD1 0x3054 we 
VEPU580 ADR OSD2 _—|0x3058 0 
ae 
VEPUS80 ADR OSD3 _—|0x305C Ox0oOOODNO Ee ee ee enone 
ee ee 16B aligned 
0 


oe 
VEPU580 ADR OSD5 0x3064 0x00000000 Base address for OSD region5, 
16B aligned 
D rea 
VEPU580 ADR OSD6 0x3068 0x00000000 Base address for OSD region6, 
16B aligned 


VEPU580 ADR OSD7 0x306C 0x00000000 Base adaiess for OSD region7, 
16B aligned 


VEPU580 OSD PLTO 0x3080 0x00000000 |User defined OSD palette color0 
VEPU580_ OSD PLT1 0x3084 |w  [0x00000000 |User defined OSD palette color1 
VEPU580 OSD PLT255 |0x347C_ _|w___|0x00000000 |OSD palette color255 


for current frame. 
High 8 bits of bit stream length 
VEPU580_ST SSE BSL 0x4004 W_ |0x00000000 |for current frame and low 16 bits 
of encoding distortion (SSE). 
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Reset ae 
High 32 bits of i istorti 
VEPU580 ST SSE _H32  |0x4008 jw foxoo000000 als PIS IORencoaine distortion 


VEPU580_ST SSE QP __|0x400C__|w__|0x00000000 |Sum of QP for the encoded frame. 


VEPU580_ST SAO axadin. lw loxaoodoonn,| AMPS! of CTUS wich aaiusted 
by SAO 

MEPUSBO 1ST HEAD IBE (| Te ee Neate Ao 32 bits of RDO HeaderBits 

32 length. 
High 8 bits of RDO HeaderBits 

D_RE 

eae ST_HEA =—lox4018 0x00000000 |length and low 16 bits of RDO 
ResidualBits length. 

VEPUSBO ST RES BL H2 ST RES BLH2 |) 4046 eae eo a bits of RDO ResidualBits 


VEPU580_ST ENC 0x4020 |w_ |0x00000000 TER wont status 


t f link tabl 
VEPU580_ST LKT 0x4024 jw _foxooo00000 ShAQUS @ prigtable mode 
encoding 
f th ing link 
VEPU580_ST NADR ox4028 {lw  loxoooooadd (c7aress of the Processing lin 
table node 


EPUS8O_ST BUS 
VEPUS8O_ST.SNUM 
VEPUS8O ST SLEN 


Se complexity(MADP) for 
VEPU580 ST CPLX TMP /|0x4120 0x00000000 |current encoding and reference 
frame 
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Reset Description 
Value i 


Number of CME blocks in frame. 
H.264: number CME blocks (4 
MBs) in 16x64 aligned extended 
frame, except for the CME blocks 
VEPU580 ST BNUM CME |0x4124 W_ |0x00000000 |configured as force intra. HEVC: 
number CME blocks (CTU) in 
64x64 aligned extended frame, 
except for the CME blocks 
configured as force intra. 


tial lexity(MADI) f 
VEPUS80 ST CPLX SPT |0x4128 |w  Joxooo00000 [SP ata! complexity(MADI) for 
current encoding frame 


Number of 16x16 blocks in frame. 
H.264: number of macro-blocks in 
VEPU580 ST BNUM B16 |0x412C W_ |0x00000000 |Jencoding frame. HEVC: number of 
16x16 blocks in 16x16 aligned 
extended frame. 
Number of 16x16 blocks which 
the value is bigger than 
VEPU580 ST CPLX MAX 0x4130 W 0x00000000 sw_aq_thd1s. Bene number of 
B16 macro-blocks in encoding frame. 
HEVC: number of 16x16 blocks in 
16x16 aligned extended frame. 


UMO cime orginal sad < md_sad_thd0O. 
Number of 16x16 blocks with 
VEPU580 ST MD SAD N 0x4138 w__ loxo0000000 md_sac tnd <= 
UM1 cime_orginal_sad < 
md_sad_thd1. 
Number of 16x16 blocks with 
VEPU580 ST MD SAD N 0x413C w_ loxo0000000 pigncadietyad <= 
UM2 cime_orginal_sad < 
md_sad_thd2. 
Number of 16x16 blocks with 
7. a 0x4140 W_ |0x00000000 |md_sad_thd2 <= 
- S cime_orginal_sad. 
Number of 16x16 blocks with 
VEPUS80_ST_MADI_NUM 0x4148 W |0x00000000 |madi_thdO <= madi < 
madi_thd1. 
Number of 16x16 blocks with 
oe al PAD. MUM pase |v foto madi_thd1 <= madi < 
= madi_thd2. 
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Reset Description 
Value i 
N f 16x16 blocks with 
oe ST MADI NUM 0x4150 0x00000000 umber of 16x16 blocks wi 
madi_thd2 <= madi. 


Sesoaae ar GR — [vind — i lwo000omD fee rT 
VEPUS80_ST B8_QP1  [0x4204 |W _|0x00000000 |Number of block8x8s with QP=1_ 
vePusso sT 58 0F2 [0 
VEPUS80_ST_B8_QP3 
VEPUS80_ST B8_QP4 
VEPUS80_ST_B8_QP9 
VEPUS80_ST_B8_QP10 
VEPUS80_ST B8_QP11 
VEPUS80_ST_B8_QP12 
VEPUS80_ST_B8_QP17 
VEPUS80_ST B8_QP18 
VEPUS80_ST_B8_QP19 
VEPUS80_ST_B8_QP20 
VEPUS80_ST_B8_QP25 
VEPUS80_ST_B8_QP26 
VEPUS80_ST_B8_QP27 
VEPUS80_ST_B8_QP28 
VEPUS80_ST_B8_QP33 
VEPUS80_ST_B8_QP34 
VEPUS80_ST_B8_QP35 
VEPUS80_ST_B8_QP36 
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Reset Description 
Value e 


VEPUS80_ST_B8_QP42 
VEPUS80_ST_B8_QP43 
VEPUS80_ST_B8_QP44 
VEPUS80_ST_B8_QP45 
VEPUS80_ST_B8_QP50 
VEPUS80_ST_B8_QP51 
VEPUS80_ST_SLINUM 
EPUS80_ST_LKT ERR 
VEPUS80_MMUO_ST _[0xF004 |W _|0x00000000 |Status of the MMU for AXIO 
VEPUS80_MMUO_CMD_[0xF008 |W __|0x00000000 |MMU command for AXIO 


f the last page fault fi 
VEPU580 MMUO PFA __|OxFO0C jw foxooo0000e a ae a at 


VEPU580 MMUO ZAP OxF010 x00000000 |Zap address for MMUO 
VEPU580_MMUO ERR xF014 x00000000 


0 
VEPU580 MMUO INT CLR/OxF018 x00000000 |Interrupt clear for MMUO 
YEP IOS) TN IN 9 


x00000000 |Interrupt mask for MMUO 
x Interrupt status for MMUO_ | 


0x00000000 |Interrupt status for MMUO 


Ww 
ra 
LY 
Ww _| 
EPUS80_MMUO_ACKG __|0xF024 |W _|0x00000001 
EPUS80_MMU1_ADDR_ |0xF040__ |W _|0x00000000 
VEPUS80_MMUL_ST __|0xF044_ |W _|0x00000000 
EPUS80_MMUL CMD |0xF048 |W _|0x00000000 
we) 
Ww 
Ww 
Ww 
Ww 


VEPU580 MMUO INT MS xFOIC 
K 
x 


R 
VEPU580_MMUO_INT STA/OxFO020 
R 


VEPU580_MMU1 PFA OxFO4C SROGOOOOUO Coe ee are eage taut ior 
MMU1 
0 


VEPU580_ MMU1 ZAP OxFO50 x00000000 |Zap address for MMU1 
VEPU580 MMU1 ERR OxFO054 
VEPU580_MMU1_ INT CLR |OxF058 


VEP MMU1_INT M 
: U580_MMU = loxFOSC 0x00000000 Interrupt mask for MMU1 
Ox 


VEPU580 MMU1 INT STA|OxFO60 
VEPU580_ MMU1 ACKG OxF064 W x00000001 |Auto clock gating for MMU1 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


5.5.29 VEPU580 Detail Registers Description 


VEPU580_VERSION 
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Address: Operational Base + offset (Ox0000) 
Bit |Attr} Reset Value Description 

ip_id 
VEPU ID. 

RO [oxo reserved 
fbc_cap 
FBC capability. 
2'h0: No FBC 
2'h3: Support AFBC for video source and FBC for reconstructed 
picture 
Others: Reserved 
bfrm_cap 
B frame encoding capability. 1 means VEPU supports B frame 
encoding while 0 means not. 
filtr_cap 
Pre-process filter capability 
2'hO: Basic pre-process filter 
2'h3: No pre-process filter 
Others: Reserved 
osd_cap 
OSD capability. 
2'h0O: 8-area OSD with 256-color palette 
2'h3: No OSD 
Others: Reserved 
res_cap 
Max resolution 
4'h0: 4096x2304 
4'h1: 1920x1088 
4'h2: 8192x8192 
4'h3: 16384x16384 
Others: Reserved 
hevc_cap 
HEVC encoding capability. 1 means VEPU supports HEVC 
encoding while 0 means not 
h264_cap 
H.264 encoding capability. 1 means VEPU supports H.264 
encoding, while 0 means not. 


sub_ver 
RW ie 
ew nx VEPU sub-version. 


VEPU580_ENC CLR 


W 


N 
WwW 


N 
oO ale 


Address: Operational Base + offset (0x0014) 


[it [attr[Reset Value] —=S=SS*~*~«éi iescription SSSSCSC~S~S~S~* 
000000000 
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| Bit |Attr| Reset Value 


force_clr 
1 RW |0x0O Force clear. Clear all sub-modules besides Configuration Registers 
and AHB Data Path. 


safe_clr 

Safe clear. It only clears DMA module to confirm AXI transaction 
integrity. 

1'hO: Safe clear is not performing. 

1'h1: Safe clear is performing. 


VEPU580 INT EN 
Address: Operational Base + offset (0x0020) 


| Bit |Attr|Reset Value] Ciescription 
31:10|RO_|0x000000 


wdg_en 
RW {0x0 a 

je |aw foo Watch dog(time out) interrupt enable. 
rbus_err_en 

7 RW Rega) 

7 Jw [oxo AXI read channel error interrupt enable. 
wbus_err_en 

RW ts ae 

6 aw [oxo AXI write channel error interrupt enable. 
brsp_otsd_en 
AXI write response outstanding overflow interrupt enable. 
bsf_oflw_en 

4 RW |0x0 ~ ~ 

4 |aw foro Bit stream buffer overflow enable. 
sic_done_en 
One slice encoding finish interrupt enable. 
scir_done_en 
Safe clear finish interrupt enable. 
Ikt_node_done_en 
Link table one node finish interrupt enable. 
enc_done_en 
One frame encoding finish interrupt enable. 

VEPU580_ INT MSK 


Address: Operational Base + offset (0x0024) 


k 
5 rw loxo rbus_err_ms . 
AXI read channel error interrupt mask. 
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| Bit |Attr| Reset Value 
rw loxo wbus_err_msk 
AXI write channel error interrupt mask. 
brsp_otsd_msk 
RW oxo Cte | | 
AXI write response outstanding overflow interrupt mask. 
bsf_oflw_msk 
RW /0x0 a 3 
aw foxo | Bit stream buffer overflow mask. 


RW [0x0 ieee uie aee ee 
One slice encoding finish interrupt mask. 
sclr_done_msk 

RW S = 

aw foxo | Safe clear finish interrupt mask. 

rw loxo HK fede _“done_msk = 
Link table one node finish interrupt mask. 
enc_done_msk 

RW {0x0 ; eee 
One frame encoding finish interrupt mask. 


VEPU580_ INT CLR 
Address: Operational Base + offset (0x0028) 


0x000000 


Watch dog(time out) interrupt clear. 

AXI read channel error interrupt clear. 

AXI Maite tchannel error interrupt clear. 

AXI write response outstanding overflow interrupt clear. 
bsf_oflw_clr 
sic_done_clr 
sclr_done_clr 
Ikt_node_done_clr 

enc_done_clr 

VEPU580 INT STA 


Address: Operational Base + offset (Ox002C) 


Attr|Reset Value| ieescription 
31:10/RO_|0x000000 


0x0 


oO 
x 
oO 


oO 
x 
Oo 


oO 
x 
oO 


oO 
x 
oO 


| Bit [attr] 
31:10/RO_| 
= 
ma 
ma 
a 
ma 
mc 
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| Bit _|Attr| Reset Value 


RW {0x0 wdg_sta 
Watch dog(time out) interrupt status. 
rbus_err_sta 
7 RW {0x0 ee 
7 Jaw foro AXI read channel error interrupt status. 
wbus_err_sta 
RW {0x0 sols 
6 |aw foro AXI write channel error interrupt status. 
tsd_sta 
5 |Rw |oxo He Petter | | 
AXI write response outstanding overflow interrupt status. 


Ikt_err_sta 


bsf_oflw_sta 
4 RW |0x0 a a 
4 aw [oxo Bit stream buffer overflow status. 
silc_done_sta 
RW |0x0 = = 
law foro One slice encoding finish interrupt status. 
sclr_done_sta 
2 RW - = 
2 fw [oxo Safe clear finish interrupt status. 
1 rw loxo Ikt_node_done_sta 
Link table one node finish interrupt status. 
enc_done_sta 
RW {0x0 ; . ff . 
One frame encoding finish interrupt status. 


VEPU580 DBUS ENDIAN 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value 


rec_nfbc_bus_edin 

Data swap for reference picture channel without fbc. 
31:29/RW |0x0 [2]: Swap 32 bits in 64 bits 

[1]: Swap 16 bits in 32 bits 

[0]: Swap 8 bits in 16 bits 


ebufw_bus_ordr 
Swap the position of 64 bits in 128 bits for external linebuffer. 


afbc_bsize 

AFBC video source loading burst size. 
27 | RY 1'hO: 32 bytes 

1'h1: 64 bytes 

Iktw_bus_edin 

Data swap for link table write channel. 

; [3]: Swap 64 bits in 128 bits 

Bose SRW IOX0 [2]: Swap 32 bits in 64 bits 

[1]: Swap 16 bits in 32 bits 

[0]: Swap 8 bits in 16 bits 
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| Bit |Attr| Reset Value 


roir_bus_edin 
Data swap for ROI configuration read channel. 
; [3]: Swap 64 bits in 128 bits 

Sere elo [2]: Swap 32 bits in 64 bits 

[1]: Swap 16 bits in 32 bits 

[0]: Swap 8 bits in 16 bits 

Iktr_bus_edin 

Data swap for link table read channel. 

; [3]: Swap 64 bits in 128 bits 

pee [2]: Swap 32 bits in 64 bits 

[1]: Swap 16 bits in 32 bits 

[0]: Swap 8 bits in 16 bits 

bsw_bus_edin 

Data swap for bis stream write channel. 
14:12|)/RW [2]: Swap 32 bits in 64 bits 

[1]: Swap 16 bits in 32 bits 

[0]: Swap 8 bits in 16 bits 

meiw_bus_edin 

Data swap for ME information write channel. 
11:3 IRW [3]: Swap 64 pits in 128 a 

[2]: Swap 32 bits in 64 bits 

[1]: Swap 16 bits in 32 bits 

[0]: Swap 8 bits in 16 bits 

src_bus_edin 

Data swap for video source loading channel. 
5-4 IRW [3]: Swap 64 pis in 128 piss 

[2]: Swap 32 bits in 64 bits 

[1]: Swap 16 bits in 32 bits 

[0]: Swap 8 bits in 16 bits 


Swap the position of 64 bits in 128 bits for reference picture. 
dspw_bus_ordr 

2 RW {0x0 Swap the position of 64 bits in 128 bits for down-sampled 
picture. 
cmvw_bus_ordr 

1 RW {0x0 Swap the position of 64 bits in 128 bits for co-located Mv(HEVC 
only). 
Ipfw_bus_ordr 

RW {0x0 Swap the position of 64 bits in 128 bits for loop-filter write-back 

data between tiles(HEVC only). 


VEPU580_ DBUS CFG 
Address: Operational Base + offset (0x0034) 


Bit |Attr| Reset Value 


31:24]RO_loxoo reserved 
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| Bit _|Attr| Reset Value 


axi_brsp_cke 
AXI write response channel check enable. 
[7]: Lpf write response check enable. 
[6]: Reconstructed picture write response check enable. 
[5]: ME information write response check enable. 
22 LOIRW: 1OxG0 [4]: CTU information write response check enable. 
[3]: Down-sampled picture write response check enable. 
[2]: Bit stream write response check enable. 
[1]: Link table mode write reponse check enable. 
[0]: External line buffer write response check enable. 


15:8 [RO |oxoo reserved 


dspr_otsd 
Down sampled reference picture read outstanding enable. 

7 rw loxo 1'hO: No Gutstanaing msi ; 
1'h1: Outstanding read, which improves data transaction 
efficiency, but core clock frequency should not lower than bus 
clock frequency. 


6:0 [RO loxoo reserved 


VEPU580 ENC WDG 
Address: Operational Base + offset (0x0038) 


Bit |Attr| Reset Value 


rfp_load_thd 

Ref ict | ing ti t threshold. 
31:24\Rw loxoo e Srence:pIC » <S oading timeou reshold 

8'hO: No time limit 

8'hx: x*256 core clock cycles 

vs_load_thd 

Video source loading timeout threshold. 
23:0 JRW /0x000000 Lh No time limit 

24'hx: x*1024 core clock cycles 


VEPU580 CORE ID 
Address: Operational Base + offset (Ox005C) 


[it [attr[Reset Value] —=SSS~*~*~«éi ie scription SSSSCSCSCS~S~* 
31:2 [RO_[ox00000000 


core_id 

1:0 |Rw loxo ID idx of current encoder id for linktable mode. 
2'b01: coreO; 
2'b10: corel; 


VEPU580 LKT BASE ADDR 
Address: Operational Base + offset (0x0070) 


Bit |Attr| Reset Value 


Ikt_addr 
nECpene High 28 bits of the address for the first node in link table. 
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| Bit |Attr| Reset Value 


3:0 RO |0x0 reserved 


VEPU580 NODE ID 
Address: Operational Base + offset (0x0100) 


| Bit |Attr|Reset Value] Ciescription 
31:3 |RO_|0x00000000 


2 rw loxo node Int | | | 
Node interrupt enable (only for link table node configuration). 
node_core_id 

1: RW — — 

1:0 |aw foro Core id idx of current linktable node. 


VEPUS580 NODE ADR FCFG 
Address: Operational Base + offset (0x0104) 


Bit [Attr[ Reset Value 


Ikt_addr_pcfg 
31:4 |RW |OxO000000 _ {High 28 bits of the address of picture configuration for the 
current frame. 


3:1_|RO_|oxo reserved 


RW oxo ang 
Picture configuration read enable of current frame. 


VEPUS80 NODE ADR RC 
Address: Operational Base + offset (0x0108) 


Bit |Attr] Reset Value 


Ikt_addr_rc_cfg 
31:4 |RW |Ox0000000 _ |High 28 bits of the address of parameter configuration for the 
current frame. 


3:1_|RO [oxo reserved 


rc_cfg_rd_en 
RW {0x0 » ence ; 
Parameter configuration read enable of current frame. 


VEPUS580 NODE ADR PAR 
Address: Operational Base + offset (0x010C) 


Bit [attr [Reset Value 


Ikt_addr_par_cfg 
31:4 |RW |Ox0000000 _ |High 28 bits of the address of parameter configuration for the 
current frame. 


3:1 |RO_|oxo reserved 


fi 
rw loxo par_cfg_rd_en . . 
Parameter configuration read enable of current frame. 


VEPU580 NODE ADR SA 
Address: Operational Base + offset (0x0110) 
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| Bit |Attr| Reset Value 


Ikt_addr_sqi_cfg 
31:4 |RW |0x0000000 _ |High 28 bits of the address of AFM configuration for the current 
frame. 


3:1_|RO_|oxo reserved 


rw loxo Sqi_efg undien . 
AFM configuration read enable of current frame. 


VEPU580 NODE ADR SCAL 
Address: Operational Base + offset (0x0114) 


Bit |Attr| Reset Value 


Ikt_addr_scal_cfg 
31:4 |RW |Ox0000000 = |High 28 bits of the address of scalist configuration for the current 
frame. 


3:1 [RO |oxo reserved 
rw loxo scal_cfg_rd_en 
Scalist configuration read enable of current frame. 


VEPU580 NODE ADR OSD 
Address: Operational Base + offset (0x0118) 


Bit [Attr[Reset Value 


Ikt_addr_pp_cfg 
31:4 |RW |OxO000000 _ {High 28 bits of the address of pre-process configuration for the 
current frame. 


3:1 |RO_|oxo reserved 


RW {0x0 Pp_cfg_rd_en 
Pre-process configuration read enable of current frame. 


VEPU580 NODE ADR INF 
Address: Operational Base + offset (0x011C) 


| Bit_|attr| Reset Value 


Ikt_addr_st 
31:4 |RW 
pica few Ox QDUQreS = ae 28 bits of the address of output state for the current frame. 


3:1_|RO_|oxo reserved 


st_out_en 
RW_ |0x0 : 
Output state write-back enable of current frame. 


VEPU580 NODE ADR NXT 
Address: Operational Base + offset (0x0120) 


Bit |Attr| Reset Value 


Ikt_addr_nxt 
31:4 |RW |0x0000000 mn fe 
1:4 |aw [ox0000000 High 28 bits of the address of next node. 


3:1 |RO |oxo reserved 


nxt_node_vid 
jo |aw foro Lkt_addr_nxt is a valid address. 
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VEPU580 ADR SRCO 
Address: Operational Base + offset (0x0280) 


Bit [attr [Reset Value 


adr_srcO 

Base address of the 1st storage area for video source, based on 

byte. 

ARGB8888, BGR888, RGB565, YUYV422 and UYUV422 have only 

one storage area, while adr_srcO is configured as the base 

address of video source frame buffer. 

YUV422/420 semi-planar have 2 storage area, while adr_srcO is 
ad al aaa configured as the base address of Y frame buffer. 

YUV422/420 planar have 3 storage area, while adr_srcO is 

configured as the base address of Y frame buffer. 

Note that if the video source is compressed by AFBC, adr_srcO is 

configured as the base address of header buffer, and it is 16-byte 

aligned. 


VEPUS580 ADR SRCi 
Address: Operational Base + offset (0x0284) 


Bit |Attr| Reset Value 


adr_srcli 
Base address of the 2nd storage area for video source. 
ARGB8888, BGR888, RGB565, YUYV422 and UYUV422 have only 
one storage area, while adr_srci is reserved. 

: YUV422/420 semi-planar have 2 storage area, while adr_srci is 

eee lays | omep oe gmon configured as the base address of CHROMA frame buffer. 

YUV422/420 planar have 3 storage area, while adr_srci is 
configured as the base address of U frame buffer. 
Note that if the video source is compressed by AFBC, adr_srci is 
configured as the base address of body buffer. 


VEPUS580 ADR SRC2 
Address: Operational Base + offset (0x0288) 


| Bit | attr] Reset Value 


adr_src2 
31:0 |RW |OxOO0000000 |Base address of V frame buffer when video source is uncompress 
and color format is YUV422/420 planar. 


VEPUS80 ADR RECW H 
Address: Operational Base + offset (0x028C) 


Bit [attr [Reset Value 


rfpw_h_addr 
31:12}/RW |0x00000 High 20 bits of the header_block base address for compressed 
reference frame write. 
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| Bit |Attr| Reset Value 


11:0 |RO |0Ox000 reserved 


VEPUS80 ADR RFPW B 
Address: Operational Base + offset (0x0290) 


Bit |Attr| Reset Value 


rfpw_b_addr 
31:12}/RW |0x00000 High 20 bits of the body_block base address for compressed 
reference frame write. 


11:0 |RO_loxooo reserved 


VEPUS580 ADR RFPR H 
Address: Operational Base + offset (0x0294) 


| Bit_|attr| Reset Value 


rfpr_h_addr 
31:12}RW |0x00000 High 20 bits of the header_block base address for compressed 
reference frame read. 


11:0 |RO_loxooo reserved 


VEPUS580 ADR RFPR B 
Address: Operational Base + offset (0x0298) 


Bit |Attr| Reset Value 


rfpr_b_addr 
31:12}/RW |0x00000 High 20 bits of the body_block base address for compressed 
reference frame read. 


11:0 |RO_loxooo reserved 


VEPUS80 ADR CMVW 
Address: Operational Base + offset (0x029C) 


Bit _|Attr| Reset Value 


cmvw_addr 
erne OxAQOOO High 22 bits of base address for col-located Mv write, HEVC only. 


9:0_|RO_joxooo reserved 


VEPU580_ ADR CMVR 
Address: Operational Base + offset (Ox02A0) 


| Bit_|Attr| Reset Value 


cmvr_addr 
1:10|RW 0 a 
eal ew ina High 22 bits of base address for col-located Mv read, HEVC only. 


9:0_|RO_loxooo reserved 


VEPU580 ADR DSPW 
Address: Operational Base + offset (0x02A4) 
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| Bit |Attr| Reset Value 


dspw_addr 
31:10}RW |0x000000 High 22 bits of base address for down-sampled reference frame 
write. 


9:0_|RO_|oxooo reserved 


VEPU580 ADR DSPR 
Address: Operational Base + offset (0x02A8) 


Bit |Attr| Reset Value 


dspr_addr 
31:10 0x000000 High 22 bits of base address for down-sampled reference frame 
read. 


9:0 |RO |oxooo reserved 


VEPU580_ ADR MEIW 
Address: Operational Base + offset (OxO2AC) 


Bit |Attr| Reset Value 


meiw_addr 
1:10)/RW a 
i:tojaw eenae High 22 bits of base address for ME information write. 


9:0 _|RO_loxooo reserved 


VEPU580 ADR BSBT 
Address: Operational Base + offset (0Ox02B0) 


Bit |Attr| Reset Value 


bsbt_addr 
31:7 |RW |0x0000000 
31:7 |rw |ox0000000 <a 25 bits of the top address of bit stream buffer. 


6:0 |RO |oxoo reserved 


VEPU580_ADR_ BSBB 
Address: Operational Base + offset (0x02B4) 


Bit _[Attr[Reset Value 


bsbb_addr 
1:7 |RW Ss 
pi:7 Jaw orpornge High 25 bits of the bottom address of bit stream buffer. 


j6:0_|RO_Joxoo reserved 


VEPU580 ADR BSBR 
Address: Operational Base + offset (0x02B8) 


Bit |Attr| Reset Value 


bsbr_addr 

Read address of bit stream buffer, 128B aligned. VEPU will pause 
31:7 IRw loxo000000 WHEY) write address meets read address and nen Send an 

interrupt. SW should move some data out from bit stream buffer 

and change this register accordingly. After that VEPU will 

continue processing automatically. 


6:0 |RO |oxoo reserved 
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VEPU580 ADR BSBS 
Address: Operational Base + offset (OxO02BC) 


| Bit_|attr| Reset Value 


adr_bsbs 

Start address of bit stream buffer. VEPU begins to write bit 
31:0 |RW |0x00000000 |stream from this address and increase address automatically. 

Note that the VEPU's real-time write address is marked in 

BSB_STUS. 


VEPUS580 ADR TILEW 
Address: Operational Base + offset (Ox02CO) 


Bit |Attr| Reset Value 


lpfw_addr 
31:10/RW |0x000000 High 22 bits of base address for loop-filter write-back data 
between tiles, hevc only. 


9:0 [RO loxooo reserved 


VEPUS80 ADR TILER 
Address: Operational Base + offset (0x02C4) 


| Bit_|attr| Reset Value 


lpfr_addr 
31:10}RW |0x000000 High 22 bits of base address for loop-filter read data between 
tiles, hevc only. 


9:0_|RO_loxooo reserved 


VEPUS580 ADR ROI BASE 
Address: Operational Base + offset (0x02C8) 


Bit |Attr| Reset Value 


roi_addr 
31:4 |RW |0x0000000 
1:4 |aw [ox0000000 Hi ee 28 bits of base address for ROI configuration. 


3:0 [RO loxo reserved 


VEPUS580 ADR ROI 
Address: Operational Base + offset (Ox02CC) 


| Bit |Attr| Reset Value 


roi_qp_addr 
31:4 |RW 
pica Jaw eon een ee 28 bits of base address for ROI qp configuration. 


3:0 |RO_loxo reserved 


VEPU580_ ADR ROI AMV 
Address: Operational Base + offset (Ox02D0) 


| Bit |Attr| Reset Value 


qoi_amv_addr 
31:4 |RW |0x0000000 
1:4 |w [ox0000000 =a 28 bits of base address for ROI amv configuration. 


3:0 [RO loxo reserved 
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VEPU580 ADR ROI FMV 
Address: Operational Base + offset (0x02D4) 


| Bit_|Attr| Reset Value 


qoi_mv_addr 
31:4 |RW 
pica few pxepeenee Hi Ct 28 bits of base address for ROI mv configuration. 


3:0_|RO_loxo reserved 


VEPU580 ADR ELBT 
Address: Operational Base + offset (Ox02D8) 


Bit |Attr| Reset Value 


ebuft_addr 
31:8 |RW 
ie Jaw ra chee Hi eee ee 24 bits of the top address for external line buffer. 


7:0 |RO |oxoo reserved 


VEPU580_ ADR _ELBB 
Address: Operational Base + offset (Ox02DC) 


Bit |Attr| Reset Value 


ebufb_addr 
ROCDOUR High 24 bits of the bottom address for external line buffer. 


7:0 |RO_loxoo reserved 


VEPU580_ CMN CFG 
Address: Operational Base + offset (0x0300) 


| Bit |Attr|Reset Value] Ci escription 

rec_fbc_dis 
1 RW ania 

pi |w [oxo Recon data fbc disable. 
slen_fifo 

30 RW {0x0 _ 

50 aw [oxo Slice length fifo enable. 

29:24[RO_ |0x00 reserved Cid 


log2_ctu_num 

23:19;}RW |0x00 Logarithm of bit width to express ctu number in current picture, 
HEVC only. 
num_pic_tot_cur 

18:14/RW 

Za. Pll NumPicTotalCurr for HEVC reference picture list modification. 


pic_qp 
QP value for current frame Ce 


sos — reserved 
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| Bit |Attr| Reset Value 


enc_stnd 
Video standard. 

RY axe 1'hO: H.264 encoding 
1'h1: HEVC encoding 


VEPU580_ ENC RSL 
Address: Operational Base + offset (0x0310) 


bit [attr[Reset Value __Description 
31:27|RO_|oxoo_ reserved 


pic_hd8_m1 
26:16}/RW |0x000 
ps oe as picture height/8) -1 


as:1i[Ro loxooreseved Cd 
pic_wd8_m1 
10:0 |RW 
10:0 fw ee Ceil(encoding picture width/8) -1 


VEPU580 SRC EXT 
Address: Operational Base + offset (0x0314) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


pic_hfill 
21:16;RW |0x00 Filling pixels to keep (encoding) picture height is 8 pixels aligned 
for HEVC and 16 pixels aligned for H.264. 


15:6 |RO_|oxoo0 reserved 


pic_wfill 
5:0 |RW {0x00 Filling pixels to keep (encoding) picture width is 8 pixels aligned 
for HEVC and 16 pixels aligned for H.264. 


VEPU580 SRC FMT 
Address: Operational Base + offset (0x0318) 


Bit |attr/ResetValue| Ciescription 
31:8 |RO_[0x000000 


out_fmt 

The color format of output from preprocess. 
7 RIS 1'hO: YUV400; 

1'hi: YUV420; 


src_range 

rw loxo Video source clip (low active). 
1'hO: [16:235] for luma and [16:240] for chroma. 
1'h1: [0:255] for both luma and chroma. 
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| Bit |Attr| Reset Value 


src_cfmt 
Video source color format. 
4'h0O: BGRA8888 
4'h1: RGB888 
4'h2: RGB565 
4'h4: YUV422SP 
4'h5: YUV422P 
5:2 |RW |0x0 4'h6: YUV420SP 
4'h7: YUV420P 
4'h8: YUYV422 
4'h9: UYVY422 
4'ha: YUV400 
4'hc: YUV444SP 
4'hd: YUV444P 
Others: Reserved 


rbuv_swap 
Swap the position of R and B for BGRA8888, RGB888, RGB 656 

1 rw loxo format; Swap the position of U and V for YUV422-SP, YUV420-SP, 
YUYV422 and UYUV422 format. 
1'hO: RGB or YUYV or UYVY. 
1'h1i: BGR or YVYU or VYUY. 
alpha_swap 

rw loxo Swap the position of alpha and RGB for ARBG8888. 

1'h0: BGRA8888 or RGBA8888. 
1'hi: ABGR8888 or ARGB8888. 


VEPU580 SRC UDFY 
Address: Operational Base + offset (0x031C) 


Bit |Attr| Reset Value 
31:27|RO_|0x00 reserved 


; csc_wgt_r2y 
eene oun Weight of RED in RGB to Y conversion formula. 
F csc_wgt_g2y 
ue Weight of GREEN in RGB to Y conversion formula. 
csc_wgt_b2y 
x0 Jaw ene Weight of BLUE in RGB to Y conversion formula. 


VEPU580_ SRC UDFU 
Address: Operational Base + offset (0x0320) 


Reset Value 


31:27|RO | 
csc_wgt_r2u 

26:18|/RW 

6:18 |RW recat Weight of RED in RGB to U conversion formula. 
csc_wgt_g2u 

17: RW 

17:9 |aw oxnee Weight of GREEN in RGB to U conversion formula. 
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Attr| Reset Value 


rw loxo00 csc_wgt_b2u 

Weight of BLUE in RGB to U conversion formula. 

VEPU580_ SRC UDFV 

Address: Operational Base + offset (0x0324) 
csc_wgt_r2v 

exe’ Weight of RED in RGB to V conversion formula. 

csc_wgt_b2v 

x0 |aw rion Weight of BLUE in RGB to V conversion formula. 

VEPU580_ SRC UDFO 


| Bit |Attr| Reset Value | Description 
31:27|RO | 

csc_wgt_g2v 
17:9 |RW 
17:9 Jaw oo Weight of GREEN in RGB to V conversion formula. 
Address: Operational Base + offset (0x0328) 


VEPU580 SRC PROC 
Address: Operational Base + offset (0x032C) 


| Bit | Reset Value Description 


RW afbcd_en 

AFBC decompress enable (for AFBC format video source). 

txa_en 
RW ; ; 

Video source texture analysis enable. 
RW 


Video source rotation mode. 
2'h0O: O degree 

2'h1: Clockwise 90 degree 
2'h2: Clockwise 180 degree 
2'h3: Clockwise 270 degree 


28:27|RW 
26 


src_mirr 
Video source mirror mode enable. 


25:0 |RO_|0x0000000 


VEPU580 SRC OFST 
Address: Operational Base + offset (0x0330) 
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| Bit _|Attr| Reset Value 


RO {0x0 reserved 
pic_ofst_y 
Horizontal offset for encoding picture. 


15:14[RO [Oxo reserved 
13:0 |Rw |ox0000 Pic_ofst_x a 
Vertical offset for encoding picture. 


VEPU580 SRC STRDO 
Address: Operational Base + offset (0x0334) 


Bit |Attr| Reset Value 
31:17/RO_|0x0000 


src_strdO 
Video source strideO, based on pixel (byte). Note that if the video 
format is YUYV/UYVY/RGB/ARGB, src_strdO is the only one 
component stride, if the video format is 

16:0 |RW |0x00000 YUV420P/YUV420SP/YUV422P/YUV422SP, src_strd0O is the LUMA 
component stride. 
Note that if the video source is compressed by AFBC, src_strdO is 
the header stride and it is 16-byte aligned. 


VEPU580 SRC STRD1 
Address: Operational Base + offset (0x0338) 


[it [attr[Reset Value] —=S==S*C«é escription ——OSCSC=C~S~S~S~* 
31:16|RO_[0x0000 


src_strd1 
15:0 |RW |0x0000 CHROMA stride of video source, only for YUV format. Note that U 
and V stride must be the same when color format is YUV planar. 


VEPU580 RC CFG 
Address: Operational Base + offset (0x0350) 


ma Reset Value 


jxooooo ctu_num 
1:12 aw: 
pasta xoo000 RC = intervals, base on CTU number. 


11:3 |RO_|oxooo reserved 


29:16|/RW |0x0000 


aq_mode 
Mode of aq_delta calculation for CU32 and CU64. 

rw loxo 1'bO: aq_delta of CU32/CU64 is calculated by corresponding 
MADI32/64; 
1'b1: aq_delta of CU32/CU64 is calculated by corresponding 4/16 
CU16 qp_deltas. 


ag_en 
1 RW {0x0 
1 fw [oxo Adaptive quantization enable. 
RW. |0x0 eae 
Rate control enable. 
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VEPU580 RC QP 
Address: Operational Base + offset (0x0354) 


Bit [attr| Reset Value 


31:26/RW |0x00 rc_min_qp 
Min QP for rate control and AQ mode. 

rc_max_qp 
Max QP for rate control and AQ mode. 


rc_qp_range 
19:16;/RW |0x0 QP adjust range(delta_qp) in rate control. Delta_qp is 
constrained between -rc_qp_range to rc_qp_range. 
15:0 |RO |oxooo0 reserved 


VEPU580 RC TGT 
Address: Operational Base + offset (0x0358) 


Bit |Attr| Reset Value 
31:20|RO_|0x000 


ctu_ebit 
19:0 |RW |0x00000 Target bit num for one 64x64 CTU(for HEVC) or one 16x16 
MB(for H.264), with 1/16 precision. 


VEPU580 SLI SPLT 
Address: Operational Base + offset (0x0360) 


[eit [attr[Reset Value] —==S=SSCiescription —OSSCSC=~S~S~* 
Bi [ro loxo—iresewed —SC—“‘“‘SSSCSC“‘“S*S*~*S 


li 1 
30:16|RW |ox0000 te a teal 
Max slice num in one frame. 
sli_flsh 
Slice flush. Flush all the bit stream after each slice finished. 


14:3 |RO_|oxooo reserved 


sli_splt_cpst 
2 RW |0x0O Slice split compensation when slice is splited by byte. Byte 
distortion of current slice will be compensated in the next slice. 
sli_splt_mode 
Slice split mode. 
oe SP 1'hO: Slice splited by byte. 
1'h1: Slice splited by number of MB(H.264)/CTU(HEVC). 


sli_splt 
on Slice split enable. 


VEPU580 SLI BYTE 
Address: Operational Base + offset (0x0364) 


Bit |Attr| Reset Value 
RO_|0x000 
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Attr| Reset Value 
R 


sli_splt_byte 
19: W 
19:0 |aw nae Byte number for each slice when slice is splited by byte. 


VEPU580_ SLI_CNUM 
Address: Operational Base + offset (0x0368) 


Bit |Attr| Reset Value 
31:20|RO_|0x000 


sli_splt_cnum_m1 
19:0 |RW |0x00000 Number of CTU/MB for slice split. Valid when slice is splited by 
CTU/MB. 


VEPU580 ME RNGE 
Address: Operational Base + offset (0x0370) 


| Bit_|Attr| Reset Value 


dit_frm_num 
31:16/RW |0x0000 Frame number difference value between current and reference 
frame, HEVC only. 


i5:14/RO_|oxo reserved 


VEPU580 ME CFG HEVC 
Address: Operational Base + offset (0x0374) 


| Bit_|attr| Reset Value 


fme_dis 

[3]: Disable 64x64 block FME. 
31:28}RW |0x0 [2]: Disable 32x32 block FME. 

[1]: Disable 16x16 block FME. 

[0]: Disable 8x8 block FME. 


27 |RO_|oxo reserved 


rme_dis 

[3]: Disable 64x64 block RME. 
26:23/RW |0x0 [2]: Disable 32x32 block RME. 

[1]: Disable 16x16 block RME. 

[0]: Disable 8x8 block RME. 


22 |RO_|oxo reserved 


51 rw loxo colmv_load . . 
Load co-located Mvs as predicated Mv candidates, HEVC only. 
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| Bit |Attr| Reset Value 


5 rw loxo colmv_stor 
Store col-Mv information to external memory, HEVC only. 


0 
pmv_num 
19:18)/RW |0x2 
rs:ae|aw [oxo PMV number (should be constant2). 


17:16/RO_|oxo reserved 
pmv_mdst_v 

15:8 |RW |0Ox05 

15:8 |aw foros Min vertical distance for PMV selection. 
pmv_mdst_h 

7:0 |RW |0x05 

7:0 |aw foros Min horizontal distance for PMV selection. 


VEPU580 ME CFG H264 
Address: Operational Base + offset (0x0374) 


| Bit_|Attr| Reset Value 


Ivl4_ovrd_en 
31 RW {0x0 1'b1: Fme lIvl4 int_mv override by the corresponding Ivl8 int_mv; 
1'bO: No operation. 


30 |RO_|oxo reserved 


fme_dis 
[2]: Disable 16x16 block FME. 
29:27|RW 
? oxo [1]: Disable 8x8 block FME. 
[0]: Disable 4x4 block FME. 
26:25[RO_|oxo_ reserved 
rme_dis 
[2]: Disable 16x16 block RME. 
24:22/RW |0x0 
. [1]: Disable 8x8 block RME. 
[0]: Disable 4x4 block RME. 
colmv_load 
21 RW /|0x0 % 
a1 |aw foro Load co-located Mvs as predicated Mv candidates, HEVC only. 


20 rw loxo colmv_stor . . 
Store col-Mv information to external memory, HEVC only. 
pmv_num 

19:18/RW |0x2 

rs:tslaw fox | PMV number (should be constant2) 


mv_Ilmt 
sr hey ned SSS 
Others: Mvy is limited to [-128,127]. 


VEPU580 ME CACH 
Address: Operational Base + offset (0x0378) 
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| Bit |Attr| Reset Value 


31:27/RO |0x00 reserved 
cme_linebuf_w 

26:18}RW |0x000 The width of CIME down-sample recon data linebuf, based on 64 
pixel. 


cach_l2_map 
L2 cach mapping, base on pixels. 
2'hO: 32x512 
2'h1: 16x1024 
2'h2: 8x2048 
17:16;RW |0Ox0 >'h3: 4x4096 
To get better performance, the recommended configuration is as 
follow: 
1) When picture width <= 3072, cach_l2_map = 1; 
2) When picture width > 3072, cach_I2_map = 3; 


cme_rama_h 

15:11;RW |0x00 — az 

sscajaw [oxo Height of CME RAMA district, base on 4 pixels. 
cme_rama_max 

10: RW = - 

10:0 |aw paeon CME's max RAM address. 


VEPU580 GMV 
Address: Operational Base + offset (0x0380) 


Bit |Attr| Reset Value 
31:29|RO_|0xo_ reserved 


: gmv_y 
28:16|RWw foxoo0o Y ordinate of Global Motion Vector, base on 4 pixels. 


15:13/RO_|oxo reserved 


gmv_x 
12:0 |RW 
12:0 |aw | einer X ordinate of Global Motion Vector, base on 4 pixels. 


VEPU580 ROI EN 
Address: Operational Base + offset (0x0390) 


| Bit |Attr|ResetValue| —(iescription 
31:3 |RO_|0x00000000 


5 rw loxo roi_fmv_en 
ROI Force Mv enable. 


1 rw loxo roi_amv_en 

. ROI Area Mv enable. 
roi_qp_en 

eo fewfoo ROI QP enable. 

VEPU580 RDO CFG H264 

Address: Operational Base + offset (Ox03A0) 


Bit |Attr| Reset Value 
RO_|0x000 
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| Bit |Attr| Reset Value 


scl_Ist_sel 

Scale list selection. 

2'hO: Flat scale list. 
22 RYE 0x0 2'h1: Default scale list. 

2'h2: User defined. 

2'h3: Reserved. 


19 rw loxo atf_intra_e 
Intra mode anti-flicker enable. 


18:16/RO_|oxo reserved 


atr_e 
15 |RW [0x0 = 
ss pw oo Anti-ring enable. 


ia |RO_|oxo reserved 


ccwa_e 
13. |RW {0x0 e 
13 aw [oxo Chroma cost weight adjustment(KLUT) enable. 


rdo_mask 


[7]: Disable intra4x4. 


[6]: Disable intra8x8. 

[5]: Disable intrai16x16. 

[4]: Disable inter8x8 with T4. 

[3]: Disable inter8x8 with T8. 

[2]: Disable inter16x16 with T4. 
[1]: Disable inter16x16 with T8. 
[0]: Disable skip mode. 

chrm_spcl 

Chroma special candidates enable. 


Reserved 


1 Rw loxo inter_4x4 
4x4 sub MB enable. 
rect_size 
RW a 
jo |aw foo Limit sub_mb_rect_size for low level. 


VEPU580 RDO CFG HEVC 
Address: Operational Base + offset (Ox03A0) 


Bit |Attr| Reset Value 


satd_byps_flg 
Rdo cost caculation expression for intra by using sad or satd. 
; [3]: pu32 satd bypass enable, O--satd, 1--sad; 
eETee RE OxO [2]: pu16 satd bypass enable, O--satd, 1--sad; 
[1]: pu8 satd bypass enable, O--satd, 1--sad; 
[0]: pu4 satd bypass enable, O--satd, 1--sad; 


27:26]RO_loxo reserved 
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| Bit |Attr| Reset Value 


scl_Ist_sel 

Scale list selection. 

2'hO: Flat scale list. 
22023 /BME 1O%0 2'h1: Default scale list. 

2'h2: User defined. 

2'h3: Reserved. 


ccwa_e 
2 RW & 
23 aw [oxo Chroma cost weight adjustment(KLUT) enable. 


cu_intra_e 

[3]: Intra 32x32 mode enable. 
22:19;RW |0x0 [2]: Intra 16x16 mode enable. 

[1]: Intra 8x8 mode enable. 

[0]: Intra 4x4 mode enable. 


18:15|RO_|oxo reserved 


cu_inter_e 
Number of CU interpolation, the value must not been bigger than 
sw_max_num_merge_cand+1. 
14:3 |RW |0x000 [11:9]: Number of cu64 interpolation. 
[8:6]: Number of cu32 interpolation. 
[5:3]: Number of cu16 interpolation. 
[2:0]: Number of cu8 interpolation. 


chrm_spcl 

2 RW |0x0 = 

2 few joo ie special chroma candidates enable. 

i rw loxo Itm_idx0l0 
The ist reference frame in ref-listO is long term. 
Itm_col 

RW |0x0 i: 
ow [oxo Co-located picture is long term reference frame. 


VEPU580_ IPRD CSTS 
Address: Operational Base + offset (0x03A4) 


[it [attr[Reset Value) —=S=SS*~*~«é iescription SSSCSC~C~S~S~«*S 
B1:28|R0 [oxo —iresewed ~—SOC“‘*‘“~*S*~‘“‘“‘*S*S*SC“‘“‘“‘“~S~CSC<S*S 


vthd_c 
on CHROMA variance threshold to select intra prediction cost 
function. 


15:12)RO_|oxo reserved 


vthd_y 
11:0 |RW |0x000 oe 
11:0 |rw foxooo LUMA variance threshold to select intra prediction cost function. 


VEPU580_ SYNT NAL H264 
Address: Operational Base + offset (0x03B0) 


[it [attr[Reset Value] —=S=SSS*~*~«éi iescription —SSSCSCS~S~S~*S 
31:7 [RO_[oxo000000 


it_t 
6:2 |Rw Joxoo Viepateped 
nal_unit_type 
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| Bit |Attr| Reset Value 


1:0 |RW |oxo Lean 
nal_ref_idc 

VEPU580_ SYNT NAL HEVC 

Address: Operational Base + offset (0Ox03B0) 


_ Bit |Attr] Reset Value | Description 
31:6 |RO_|0x0000000 


5:0 |RW |ox00 naL-UMEtYPS 
nal_unit_type 


VEPU580 SYNT SPS H264 
Address: Operational Base + offset (0x03B4) 


Bit |Attr| Reset Value 
31:9 |RO_|ox000000 


‘ mpoc_Im4 
fs Jaw foxo ee max_pic_order_cnt_Isb_minus4 
drct_8x8 
direct_8x8_inference_flag 
3:0 Rw Joxo Hexion : 
log2_max_frame_num_minus4 


VEPU580 SYNT SPS HEVC 
Address: Operational Base + offset (0x03B4) 


| Bit |Attr|Reset Value] —Cescription 
31:21|RO_|0x000 


strg_intra_smth 
strong_intra_smoothing_enabled_flag 
: log2_max_poc_Isb 
s:ielaw foxo —_/082 max_pic_order_cnt_Isb_minus4 
5 |Rw |oxo yrpl_mvp_e 
sps_temporal_mvp_enabled_flag 


4:9 IRw lofoo num_It_ref_pic ; 

num_long_term_ref_pics_sps 

rw loxo er pic rent 
long_term_ref_pics_present_flag 
num_st_ref_pic 

:1) 6 |RW etre ekee 

pee: (ee 
smpl_adpt_ofst_e 

RW |0x0 

ow [oxo sample_adaptive_offset_enabled_flag 


VEPU580 SYNT PPS H264 
Address: Operational Base + offset (0x03B8) 


Attr/ Reset Value 
RO_|0x00 


31:25 
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| Bit _|Attr| Reset Value 


dbf_cp_flg 

deblocking_filter_control_present_flag 
wght_pred 

weight_pred_flag 
cr_ofst 

22:18}/RW |0x00 

2:1e|aw |oxoo second_chroma_qp_index_offset 

17:13/RW |0x00 es 
chroma_qp_index_offset 
pic_init_qp 

12:7 |RW 

227 Jaw [oxoo pic_init_qp_minus26 + 26 


6:5 IRW |0x0 mee nerE a | | 
num_ref_idx_li_active_minus1 
num_ref0O_idx 

f:3 |aw fovo pum ref_idx_lO_active_minus1i 
csip_flag 

constrained_intra_pred_flag 
trns_8x8 

transform_8x8_mode_flag 
Rw loxo etpy_mode . 
entropy_coding_mode_flag 


VEPU580 SYNT PPS HEVC 
Address: Operational Base + offset (0x03B8) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


Ip_fltr_acrs_til 

21 RW |0x0O a Ve y 

a1 |w [oxo loop_filter_across_tiles_enabled_flag 
cu_qp_dlt_depth 

20:19|RW 

possaaw fool cu_qp_delta_depth 

18 rw loxo g'_seg_hdr_extn . 
slice_segment_header_extension_present_flag 
Ist_mdfy_prsnt_flg 

lists_modification_present_flag 


dblk_fltr_ovrd_e 
deblocking_filter_override_enabled_flag 
15 Rw loxo pent eae o eo | 
pps_loop_filter_across_slices_enabled_flag 


chrm_qp_ofst_prsnt 

14 rw loxo pps_slice_chroma_qp_offsets_present_flag. VEPU only supports 
PPS level chroma QP adjustmentso this field shoud be configured 
to 0. 


cu_qp_dlit_en 
13 RW {0x0 
lee saute 
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| Bit |Attr|Reset Value] = Cieescription 
: pic_init_qp 
nae Pe cee 
Rw lox0 She oinitPysnt lag 
cabac_init_present_flag 
sgn_dat_hid_e 
RW 0 
pf pe le data_hiding_enabled_flag 


0x0 num_extr_sli_hdr 
num_extra_slice_header_bits 
1 rw loxo out_flg_prsnt_flg 
output_flag_present_flag 
rw loxo dpdnt_sli_seg_en 
dependent_slice_segments_enable_flag 


VEPU580_ SYNT SLIO H264 
Address: Operational Base + offset (OxO3BC) 


Bit |Attr| Reset Value 


fi 
frame_num 


15:14]RO_ [Oxo reserved Cid 

13:12/RW |0x0 chc_init_ide 
cabac_init_idc 

11 Rw lox0 gree | | 
num_ref_idx_active_override_flag 
drct_smvp 

1 RW |0x0 

x0 ew foso direct_spatial_mv_pred_flag 

9:2 |Rw |oxoo pps id | 
pic_parameter_set_id 

: sli_type 

120 few foro eet Q->P, 1->B, 2->I. 


VEPU580_ SYNT_SLIO HEVC 
Address: Operational Base + offset (Ox03BC) 


| Bit |Attr| Reset Value 
31 rw. loxo no_out_pri_pic . . 

no_output_of_prior_pics_flag 
30:25|RW 0x00 sli_pps_id . 

slice_pic_parameter_set_id 


54 rw loxo dpanib sli S20 -tlg 
dependent_slice_segment_flag 
23:17/RW |oxo0 sli_rsrv_fig 
slice_served_flag 
sli_type 
16:15|RW 


Copyright 2022 © Rockchip Electronics Co., Ltd. 625 


RK3588 TRM-Part1 


| Bit |Attr| Reset Value 
ic_out_fl 
14 RW |0x0 ie ies 
pic_output_flag 
li_t |_m e 
RW |Ox0 ee 
slice_temporal_mvp_enabled_flag 
fl 
5 rw loxo sli_sao_luma_ g 
slice_sao_luma_flag 
fl 
rw loxo sli_sao_chrm_ g 
slice_sao_chroma_flag 
0 rw loxo ae ee 
num_ref_idx_active_override_flag 
i t 
rw loxo Ua es aa es . 
num_ref_idx_lO_active_minus1 


‘6 IRW loxo num_refidx_l1_act 
; num_ref_idx_l1_active_minusi 

ref_pic_Ist_mdf_lO 
ref_pic_list_modification_flag_lO 


RO joxo reserved 
rw loxo mrg_lft_flg 
sao_merge_left_flag 
Rw |oxo mrg_up_fig 
sao_merge_up_flag 
mvd_li_zero_flg 
mvd_l1_zero_flag 
rw loxo ebel inten 
cabac_init_flag 


VEPU580 SYNT SLI1 H264 
Address: Operational Base + offset (0Ox03C0) 


| Bit |Attr| Reset Value Description 


31:16}RW |0x0000 ‘age 
pic_order_cnt_Isb 
idr_pid 

15:0 |RW |0x0000 ee 
idr_pic_id 


VEPUS580 SYNT SLI1 HEVC 
Address: Operational Base + offset (0Ox03C0) 


| Bit |Attr|Reset Value] —Ciescription 
31__|RO_|oxo reserved 


30:27/RW |Ox0 Ist_entry_l0 
list_entry_l0 


2 


col_frm_l0_flg 
W —_ ee Aer 
collocated_from_l0_flag 


rw loxo col_ref_idx 
i collocated_ref_idx 
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| Bit |Attr| Reset Value 


24 RO |0x0 reserved 
23:22}/RW |0x0 mex mngSene 
5 - five_minus_max_num_merge_cand, values from 0 to 3 
slice_qp 
15:11/Rw |oxoo sli_cb_ap_ofst | 
Actually this field should be configured as pps_cb_qp_ offset. 
10 rw loxo Cop ntl Ovreeig | 
deblocking_filter_override_flag 


sp_dblk_fltr_dis 
slice/pps_deblocking_filter_disabled_flag. 

rw loxo If VEPU_SYNT_PPS_HEVC.dblk_fltr_ovrd_e==1 and 
VEPU_SYNT_SLI1_HEVC.dblk_fltr_ovrd_flg==1, this field is 
considered as slice_deblocking_filter_disabled_flag. Otherwise it 
is pps_deblocking_filter_disabled_flag. 


li_Ip_flt li 
RW oxo ee | 
slice_loop_filter_across_slices_enabled_flag 


sp_beta_ofst_div2 
slice/pps_beta_offset_div2. 

7-4 Irw loxo If VEPU_SYNT_PPS_HEVC.dblk_fltr_ovrd_e==1 ane . . 
VEPU_SYNT_SLI1_HEVC.dblk_fltr_ovrd_flg==1, this field is 
considered as slice_beta_offset_div2. Otherwise it is 
pps_beta_offset_div2. 
sp_tc_ofst_div2 
slice/pps_tc_offset_div2. 

3:0 rw loxo If VEPU_SYNT_PPS_HEVC.dblk_fltr_ovrd_e==1 and . . 
VEPU_SYNT_SLI1_HEVC.dblk_fltr_ovrd_flg==1, this field is 
considered as slice_tc_offset_div2. Otherwise it is 
pps_tc_offset_div2. 


VEPU580_ SYNT SLI2 H264 
Address: Operational Base + offset (0x03C4) 


Bit |Attr] Reset Value 


31:16|RW |0x0000 eer ena | | 
abs_diff_pic_num_minus1/long_term_pic_num 


15:13/RO_|0x0 ___—[reserved 


12:11}/RW |0x0 dis_dblk_idc 
disable_deblocking_filter_idc 


sli_alph_ofst 
10:7 |RW a a 
10:7 Jaw foo SS alpha_cO_offset_div2 
sli_beta_ofst 
63 few foxo BL beta_offset_div2 
ref_listO_rodr 
2 RW = _ 
2 jw [oxo ref_pic_list_reordering_flag_l0O 
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| Bit _|Attr| Reset Value 


1:0 |RW |oxo ee ce | 
reordering_of_pic_nums_idc 


VEPU580_ SYNT SLI2 HEVC 
Address: Operational Base + offset (0x03C4) 


| Bit |Attr| Reset Value Description 
31:25[RO_|oxoo____freserved 


sli_hdr_ext_len 
24:16/RW oSh. setts aie 
: ew Ex000 slice_segment_header_extension_length 
15:0 |Rw |ox0000 eee 
slice_pic_order_cnt_Isb 


VEPU580_ SYNT REFMO H264 
Address: Operational Base + offset (0x03C8) 


_ Bit |Attr| Reset Value 
31:29|RO_ oxo reserved 


mmco_type2 
28:26|RW |0x0 
memory_management_control_operation[2] 
5:23/RW |Ox0 ee | 
memory_management_control_operation[1] 


mmco_parmO 
MMCO parameters which have different meanings according to 
different mmco_parm0O valus. 

22:7 |RW |0x0000 difference_of_pic_nums_minusi for mmco_parmO equals O or 3. 
long_term_pic_num for mmco_parmO equals 2. 
long_term_frame_idx for mmco_parm0O equals 6. 
max_long_term_frame_idx_plus1 for mmco_parmO equals 4. 


:-4 {RW |0x0 PITTING -FYPED 
memory_management_control_operation 
mmco4_pre 

RW rs 
aw foxo ff No.4 MMCO should be executed firstly if mmo4_pre is 1 
arpm_flg 
adaptive_ref_pic_marking_mode_flag 
ltrf_flg 
RW |0x0 
long_term_reference_flag 
RW |0x0 nopp_fig 
no_output_of_prior_pics_flag 


VEPU580_SYNT REFMO_HEVC 
Address: Operational Base + offset (0x03C8) 


Bit |Attr| Reset Value 


num_long_term_sps 
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| Bit |Attr/ Reset Value 
st_ref_pic_idx 
a zalaw fovoo (SE term_ref_pic_set_idx 
It 
23:22/RW 0x0 num_It_pic 
num_long_term_pics 


21:17/RW |0x00 It_idx_sps 
It_idx_sps 
poc_Isb_ItO 
16:1 |RW |0x0000 
eit [rw Joxoooo poc_Isb_It[0] 
st_ref_pic_flg 
RW 
o aw foxo RS term_ref_pic_set_sps_flag 


VEPU580 SYNT REFM1 H264 
Address: Operational Base + offset (Ox03CC) 


| Bit_|attr| Reset Value 


mmco_parm2 
MMCO parameters which have different meanings according to 
different mmco_parm2 valus. 

31:16}RW |0x0000 difference_of_pic_nums_minusi for mmco_parm2 equals 0 or 3. 
long_term_pic_num for mmco_parm2 equals 2. 
long_term_frame_idx for mmco_parm2 equals 6. 
max_long_term_frame_idx_plus1 for mmco_parm2 equals 4. 
mmco_parm1 
MMCO parameters which have different meanings according to 
different mmco_parm1 valus. 

15:0 |RW |0x0000 difference_of_pic_nums_minus1 for mmco_parm1 equals 0 or 3. 
long_term_pic_num for mmco_parm1 equals 2. 
long_term_frame_idx for mmco_parm1 equals 6. 
max_long_term_frame_idx_plusi for mmco_parm1 equals 4. 


VEPU580_ SYNT REFM1_ HEVC 
Address: Operational Base + offset (Ox03CC) 


| Bit |Attr/Resetvalue| Description 
prea It_flag[2] 
ee It_flag[1] 
oe ane It_flag[0] 


dit_poc_msb_prsnt2 

2 RW 

ps jaw foxo | delta_poc_msb_present_flag[2] 
dit_poc_msb_prsnt1i 

27 RW 

27 |w [oxo delta_poc_msb_present_flag[1] 
dit_poc_msb_prsnt0O 

RW 
ae few foxo delta_poc_msb_present_flag[0] 
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| Bit |Attr| Reset Value 


dit_poc_msb_cycl0O 

:10}/RW 

ee 10|Rw foxoo00 delta_poc_msb_cycle_It[0] 

iF 
num_neg_pic 


num_positive_pics 
used_by_s0_flg 
: RW {0x0 
p10 few foxo used_by_curr_pic_sO_flag 


VEPU580 SYNT REFM2 HEVC 
Address: Operational Base + offset (Ox03D0) 


| Bit |attr|ResetValue| Description 
: dit_poc_sO_m11 
s1:t¢|aw |oxoood delta_poc_sO_minus1[1] 
dit_poc_sO_m10 
: W Sa we 
eae ite delta_poc_sO_minus1[0] 


VEPU580 SYNT REFM2 H264 
Address: Operational Base + offset (Ox03D0) 


[Bit [Attr[ Reset Value| Description 
31:12|RO_[0x00000 


long_term_frame_idx2 

11:8 |RW 

1:8 |aw fovo [8 term_frame_idx[2] (when mmco equal 3) 
long_term_frame_idx1 

7:4. |RW = = as 

Pa ew lo jee (when mmco equal 3) 
long_term_frame_idx0 

: RW 
x0 |aw foro ORR Jame en (when mmco equal 3) 


VEPU580_ SYNT REFM3_HEVC 
Address: Operational Base + offset (0x03D4) 


| Bit |Attr| Reset Value 
: dit_poc_sO_m13 
s1:1¢|aw |oxoood delta_poc_sO_minus1[3] 
dit_poc_sO_m12 
: W preteen Steer 
ae delta_poc_sO_minus1[2] 


VEPU580 SYNT LONG REFMO 
Address: Operational Base + offset (0x03D8) 


Bit |Attr] Reset Value 


poc_Isb_It2 
1:16/RW 
i é|Rw foxoo0c Poc_Isb_It[2] 


poc_lIsb_Iti 
15:0 |RW 
15:0 [aw | aaah Poc_Isb_It[1] 


VEPU580_SYNT_ LONG REFM1 
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Address: Operational Base + offset (Ox03DC) 


Bit |Attr} Reset Value Description 


dit_poc_msb_cycl2 
1:16/RW 
stste|aw |oxoood Delta_poc_msb_cycle_It[2] 


dit_poc_msb_cycl1i 
15:0 |RW 
15:0 Jaw foxoo0o Delta_poc_msb_cycle_It[1] 
VEPU580 LINE SLICE H264 
Address: Operational Base + offset (Ox03F0) 


Bit |Attr| Reset Value 


sli_crs_en 
31 RW |0x0 Slice cut cross lines enable, using for breaking the resolution 
limit, h264 only. 


30:16|RO_|0x0000 


15 rw loxo mv_v_Imt_en 
According the profile, motion vector limit enable. 


14 |RO_|oxo _[reserved 


mv_v_Imt_thd 
13:0 |RW |0x0000 According the profile, motion vector limit ( by level ) , H.264 
only, based on 1 pixel. 


VEPU580_ TILE CFG HEVC 
Address: Operational Base + offset (Ox03F0) 


Pane Reset Value 


rw loxo tile_en 
Tile cut enable, hevc seh 


30:24/RO_|oxoo reserved 


tile_h_m1 
23:16};RW |0x00 
s:ie|aw foxoo {te ree of current tile minus 1, based on 64 pixel, hevc only. 


15:8 |RO_|oxoo reserved 


tile_w_m1 
yd RW were 
7:0 Jaw OxeQ The width of current tile minus 1, based on 64 pixel, hevc only. 


VEPU580_ TILE POS 
Address: Operational Base + offset (Ox03F4) 


Bit [attr|Reset Value 
s12g|RO [x00 —iresewed ——SOC=“~*‘“*S*~‘“‘*‘“*‘“‘“‘S~S;CSCSS*SCSSSSCS 


tile_y 
23:16/RW |0x00 The top-left point of current tile in the vertical dirction, based on 
64 pixel, hevc only. 


15:8 |RO_|oxoo reserved 


tile_x 
7:0 |RW |0x00 The top-left point of current tile in the horizontal dirction, based 
on 64 pixel, hevc only. 


VEPU580_RC_ADJO 
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Address: Operational Base + offset (0x1000) 
Bit |Attr} Reset Value Description 


qp_adj4 

QP adjust step4 for rate control. It's a signed number and the 
valid value is from -16 to 15. 

qp_adj3 

QP adjust step3 for rate control. It's a signed number and the 
valid value is from -16 to 15. 

qp_adj2 


QP adjust step2 for rate control. It's a signed number and the 
valid value is from -16 to 15. 

qp_adji 

QP adjust stepi for rate control. It's a signed number and the 
valid value is from -16 to 15. 

qp_adjo 

QP adjust stepO for rate control. It's a signed number and the 
valid value is from -16 to 15. 


VEPU580 RC ADJ1 
Address: Operational Base + offset (0x1004) 


qp_adj8 

QP adjust step8 for rate control. It's a signed number and the 
valid value is from -16 to 15. 

qp_adj7 

QP adjust step7 for rate control. It's a signed number and the 
valid value is from -16 to 15. 

qp_adj6 

QP adjust step6 for rate control. It's a signed number and the 
valid value is from -16 to 15. 

qp_adj5 

QP adjust step5 for rate control. It's a signed number and the 
valid value is from -16 to 15. 


VEPU580_ RC DTHDO 
Address: Operational Base + offset (0x1008) 


Reset Value 


rc_dthdO 
31:0 |RW |0x00000000 Bits rate deviation thresholdO. 


VEPU580_ RC DTHD1 
Address: Operational Base + offset (0x100C) 
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| Bit |Attr| Reset Value 


rc_dthd1 
acaeaetaa Bits rate deviation threshold1. 


VEPU580_ RC DTHD2 
Address: Operational Base + offset os pa 


ee Reset Value | ——sieseription — i s—s—siOY 


rc_dthd2 
OMerer nee Bits rate deviation threshold2. 


VEPU580 RC DTHD3 
Address: Operational Base + offset oo ee 


aa Reset Value | ——~—sieseription — i ts—idY 


rc_dthd3 
Diorenee Bits rate deviation threshold3. 


VEPU580_ RC DTHD4 
Address: Operational Base + offset (0x1018) 


Bit |Attr| Reset Value 


rc_dthd4 
eeeeoeee Bits rate deviation threshold4. 


VEPU580 RC DTHD5 
Address: Operational Base + offset (0x101C) 


Bit |Attr| Reset Value 


rc_dthd5 
iaaearage Bits rate deviation thresholds. 


VEPU580 RC DTHD6 
Address: Operational Base + offset (0x1020) 


| Bit_|Attr| Reset Value 


rc_dthd6 
Ore QErRgove Bits rate deviation threshold6. 


VEPU580_ RC DTHD7 
Address: Operational Base + offset (0x1024) 


Bit, [Attr [Reset Value 


rc_dthd7 
ibibo Bits rate deviation threshold7. 


VEPU580 RC DTHD8& 
Address: Operational Base + offset ee <<< 


es Reset Value | ——sieseription — i s—sCOY 


rc_dthd8 
cae Bits rate deviation threshold8. 
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VEPU580 ROI QTHDO 
Address: Operational Base + offset (0x1030) 


Bit |Attr| Reset Value 
31:30|RO_|oxo_ reserved 


: qpmin_area2 

aa Min QP for 16x16 CU inside ROI area2. 
: qpmax_areal 

23:18|Rw foxoo | Max QP for 16x16 CU inside ROI areal. 


: qpmin_areal 
17:12|aw foxoo Min QP for 16x16 CU inside ROI areal. 
qpmax_areaO 
: RW 
ok aw foxoo | Max QP for 16x16 CU inside ROI areaO. 
. qpmin_areaO 
a Min QP for 16x16 CU inside ROI areaO. 


VEPU580 ROI QTHD1 
Address: Operational Base + offset (0x1034) 


_ Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


5:0 Bie 6x16 CU inside ROI area2. 


VEPU580 ROI QTHD2 
Address: Operational Base + offset (0x1038) 


Bit [attr [Reset Value 
31:30|RO_[ox0—iresewed—OC—=“*‘“*S*~“‘“—*S*S*“‘“‘*SC“‘“‘<S* 


: qpmin_area7 

ya Min QP for 16x16 CU inside ROI area7. 
: qpmax_area6 

23:18|RW foxoo | Max QP for 16x16 CU inside ROI area6. 


. qpmin_area6 
17:12|aw foxoo Min QP for 16x16 CU inside ROI area6. 
qpmax_area5 
: RW 
me aw foxoo | Max QP for 16x16 CU inside ROI area5. 
. qpmin_area5 
= Min QP for 16x16 CU inside ROI area5. 


VEPU580_ROI_ QTHD3 
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Address: Operational Base + offset (0x103C) 


Bit |Attr) Reset Value Description 
qpmap_mode 
QP theshold generation for the CUs whose size is bigger than 
16x16. 
31:30}/RW |0x0 2'h0: Mean value of 16x16 CU QP thesholds 
2'hi: Max value of 16x16 CU QP thesholds 


2'h2: Min value of 16x16 CU QP thesholds 
2'h3: Reserved 


29:6 |RO_[0x000000 
: qpmax_area7 
Max QP for 16x16 CU inside ROI area7. 


VEPU580 MADI CFG 
Address: Operational Base + offset (0x1040) 


| Bit |Attr Reset Value Description 
31:24[RO |0x00 reserved 


madi_thd 
z3:16|aw foxoo feel threshold for madi statistics. 


15:1 |RO_|0x0000 


madi_mode 

MADI generation mode for CU32 and CU64. 

1'hO: Follow 32x32 and 64x64 MADI functions. 

1'h1: Calculated by the mean of corresponding CU16 MADIs. 


RW |0x0 


VEPU580_ AQ TTHDO 
Address: Operational Base + offset (0x1044) 


Bit |Attr| Reset Value 


VEPU580_ AQ TTHD1 
Address: Operational Base + offset (0x1048) 


[Bit [attr[ Reset Value 


31:24|RW |oxoo age te? 
; Texture threshold7 for adaptive QP adjustment. 


aq_tthd6 
23:16/RW |0x00 
aw foxoo | Texture threshold6 for adaptive QP adjustment. 
ag_tthd5 
15:8 |RW |0x00 
15:8 [rw [oxo Texture threshold5 for adaptive QP adjustment. 
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| Bit _|Attr| Reset Value 


aq_tthd4 
7: RW 
7:0 |aw Joxoo Texture threshold4 for adaptive QP adjustment. 


VEPU580_ AQ TTHD2 
Address: Operational Base + offset a — aa 


-28 Ate Reset Value | ———sieseription —  s—is—siOY 


VEPU580_ AQ TTHDS3 
Address: Operational Base + offset (0x1050) 


Bit |Attr| Reset Value 


VEPU580 AQ STPO 
Address: Operational Base + offset (0x1054) 


Bit |Attr| Reset Value 
31:30|RO_|0xo reserved 


aq_stp_2t3 

29:24|Rw 0x00 QP adjust step when current texture Seng >= songs and < 
ag_tthd3. It's a signed number and the valid value is from -32 to 
31. 


23:22)RO_|oxo reserved 


aq_stp_1t2 

21:16/RW lox00 QP adjust step when current texture strength >= aq_tthd1 and < 
aq_tthd2. It's a signed number and the valid value is from -32 to 
31. 


is:14]RO loxo reserved 
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| Bit |Attr| Reset Value 


aq_stp_Ot1i 
P adjust st h tt = 
13:8 IRw loxoo QP adjust s EP when curren exture strength > aq_tthdo and < 
ag_tthd1. It's a signed number and the valid value is from -32 to 
31. 


7:6 [RO |oxo reserved 
aq_stp_s0O 

5:0 |RW |0x00 QP adjust step when current texture strength < aq_tthd0. It's a 
signed number and the valid value is from -32 to 31. 


VEPU580 AQ STPi 
Address: Operational Base + offset (0x1058) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


aq_stp_6t7 

29:24/RW |ox00 QP adjust step wel current texture strength a= aq_tthd6 and < 
ag_tthd7. It's a signed number and the valid value is from -32 to 
31. 


23:22/RO_|oxo_ reserved 


aq_stp_5t6 

21:16|RW |0x00 QP adjust step wien current texture strengt) >= aq_tthdS and < 
aq_tthd6. It's a signed number and the valid value is from -32 to 
31. 


i5:14/RO_|oxo reserved 


aqg_stp_4t5 

13:3 IRW |oxoo QP adjust step wien current texture strengty >= aang? and < 
ag_tthd5. It's a signed number and the valid value is from -32 to 
31. 


7:6 |RO_|oxo reserved 


ag_stp_3t4 
5:0 |rw loxoo QP adjust step when current texture strength >= ag_tthd3 and < 
aq_tthd4. It's a signed number and the valid value is from -32 to 
31; 


VEPU580 AQ STP2 
Address: Operational Base + offset (0x105C) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


ag_stp_11t12 

59:24|RwW {ox00 QP adjust step when Current texture strength > eqstnatt and 
<= aq_tthd12. It's a signed number and the valid value is from - 
32 to 31. 


23:22/RO_loxo reserved 
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| Bit |Attr| Reset Value 


aq_stp_10t11 

21:16IRW 10x00 QP adjust step when ele texture strength > aq_ithd10 and 
<= aq_tthd11. It's a signed number and the valid value is from - 
32 to 31. 


i5:14/RO_|oxo reserved 


aq_stp_9t10 

13:8 IRW |ox00 QP adjust step wneD current texture Sbrengty > aqattne? and <= 
ag_tthd10. It's a signed number and the valid value is from -32 
to 31. 


7:6 |RO_|oxo reserved 


aq_stp_8t9 
5:0 Irw loxoo QP adjust step when current texture strength > aq_tthd8 and <= 
, ag_tthd9. It's a signed number and the valid value is from -32 to 
31. 


VEPU580 AQ STP3 
Address: Operational Base + offset (0x1060) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


aq_stp_b15 
29:24|;RW |0x00 QP adjust step when current texture strength > aqg_tthd15. It's a 
signed number and the valid value is from -32 to 31. 


23:22/RO_|oxo reserved 


aq_stp_14ti5 

21:16IRW |ox00 QP adjust step when Current texture strength > ec thngls and 
<= aq_tthd15. It's a signed number and the valid value is from - 
32 to 31. 


i5:14/RO |oxo reserved 


ag_stp_13t14 

13:8 IRw loxoo QP adjust step when CUCEENE texture strength > aqcindls and 
<= aq_tthd14. It's a signed number and the valid value is from - 
32 to 31. 


7:6 |RO_|oxo reserved 


aq_stp_12t13 

QP adjust step when current texture strength > aq_tthd12 and 
5:0 |RW |0x00 

<= aq_tthd13. It's a signed number and the valid value is from - 

32 to 31. 


VEPU580_ MD SAD THD 
Address: Operational Base + offset (0x1070) 


Bit [attr [Reset Value 
31:2@|RO [oxoo—iresewed—OC=~“s*‘“—*S*~‘“‘*‘“*‘*~‘“‘“‘=S~SCS*SC<=~S~*” 


md_sad_thd2 
23:16/RW oe 
3:t6law | ais SAD threshold2 of motion detection. 
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| Bit |Attr| Reset Value 


15:8 |RW |oxoo Aer aes 
, SAD threshold1 of motion detection. 


7-0 Irw loxoo md_sad_thd0O 
, SAD thresholdO of motion detection. 


VEPU580 MADI_ THD 
Address: Operational Base + offset (0x1074) 


_ Bit |Attr| Reset Value 
31:24|RO_|ox00 reserved 


madi_thd2 

ey MADI threshold2. 
madi_thd1 

MADI threshold1. 
madi_thd0O 

MADI thresholdo. 


VEPU580_KLUT OFST 
Address: Operational Base + offset (0x1080) 


[it [attr[Reset Value] _—=SSS~*~S«éi eseription —SSSCSC~C~S~S~*S 
31:3 [RO_[ox00000000 


chrm_klut_ofst 
2: RW Sean 
2:0 aw [oxo Offset of (RDO) chroma cost weight table, values from 0 to 6. 


VEPU580 KLUT WGTO 
Address: Operational Base + offset (0x1084) 


Bit |Attr| Reset Value 


: chrm_klut_wgt1i_l9 
31:23|Rw [0x00 Low 9 bits of data1 in chroma cost weight table. 


22:18|RO_|oxo0_ reserved 
: chrm_klut_wgt0O 
OxQ00? DataO in chroma cost weight table. 


VEPU580_KLUT WGT1 
Address: Operational Base + offset (0x1088) 


| Bit |Attr| Reset Value Description 


chrm_klut_wgt2 
1:14;RW Se 
pactalaw waebea Data2 in chroma cost weight table. 


13:9 [RO |0xo0 reserved 


chrm_klut_wgt1_h9 
RW 9 bits of dat: 
x0 |aw oe High 9 bits of datal in chroma cost weight table. 


VEPU580_KLUT WGT2 
Address: Operational Base + offset (0x108C) 
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| Bit |Attr| Reset Value 


; chrm_klut_wgt4_l9 
31:23|nw |0x000 Low 9 bits of data4 in chroma cost weight table. 


22:18|RO [0x00 ___[reserved 
chrm_klut_wgt3 
:0 |RW Sieh, oe 
17:0 |aw | en Data3 in chroma cost weight table. 


VEPU580 KLUT WGT3 
Address: Operational Base + offset (0x1090) 


Bit |Attr| Reset Value 


chrm_klut_wgt5 
1:14);RW ee 
pastalaw apnea Data5 in chroma cost weight table. 


13:9 |RO_|oxoo reserved 
chrm_klut_wgt4_h9 
x0 few sed High 9 bits of data4 in chroma cost weight table. 


VEPU580_ KLUT WGT4 
Address: Operational Base + offset (0x1094) 


Bit |Attr| Reset Value 


chrm_klut_wgt7_l9 
: RW = ss a 
ot 23}Rw |oxooo Low 9 bits of data7 in chroma cost weight table. 


22:18/RO |0x00___reserved 
chrm_klut_wgt6 
17:0 |RW ae 
1720 frw pacha Data6 in chroma cost weight table. 


VEPU580 KLUT WGTS5 
Address: Operational Base + offset (0x1098) 


| Bit_|Attr| Reset Value 


chrm_klut_wgt8 
31:14]aw |ox00000 Data8 in chroma cost weight table. 


13:9 |RO_|oxoo | |reserved 
chrm_klut_wgt7_h9 
0 Jaw al High 9 bits of data7 in chroma cost weight table. 


VEPU580 KLUT WGT6 
Address: Operational Base + offset (0x109C) 


| Bit |Attr| Reset Value Description 


: chrm_klut_wgt10_I9 
31:23|Rw [0x00 Low 9 bits of data10 in chroma cost weight table. 


22:18|RO_|oxo0 reserved 


. chrm_klut_wgt9 
Poon Data9 in chroma cost weight table. 


VEPU580_ KLUT WGT7 
Address: Operational Base + offset (0x10A0) 
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| Bit _|Attr| Reset Value 


chrm_klut_wgt11 
1:14;RW tian 
astalaw | cen Data1i in chroma cost weight table. 


13:9 [RO |0xoo reserved 
chrm_klut_wgt10_h9 
RW 
:0 Jaw Oxon High 9 bits of data10 in chroma cost weight table. 


VEPU580 KLUT WGTS8 
Address: Operational Base + offset (0x10A4) 


Bit |Attr| Reset Value 


chrm_klut_wgt13_19 
31:23/RW |0x000 
1:23|nw [ox000 Low 9 bits of data13 in chroma cost weight table. 


22:18|RO_|oxo0 reserved 
: chrm_klut_wgt12 
pera Data1i2 in chroma cost weight table. 


VEPU580_ KLUT WGT9 
Address: Operational Base + offset (0x10A8) 


Bit |Attr| Reset Value 


chrm_klut_wgt14 
31:14;RW |0x00000 A nt 
i:tajaw [ox00000 Datai4 in chroma cost weight table. 


13:9 RO. _|0x00 reserved 
chrm_klut_wgt13_h9 
RW 
:0 Jaw Oxon High 9 bits of data13 in chroma cost weight table. 


VEPU580 KLUT WGT10 
Address: Operational Base + offset (Ox10AC) 


| Bit_|Attr| Reset Value 


chrm_klut_wgt16_19 
1:23}RW » nae a 
i:23jaw aca Low 9 bits of data16 in chroma cost weight table. 


22:18|RO_ [0x00 reserved 
; chrm_klut_wgti5 
at Data15 in chroma cost weight table. 


VEPU580 KLUT WGT11 
Address: Operational Base + offset (0x10B0) 


| Bit |Attr| Reset Value Description 


chrm_klut_wgt17 
31:14;RW |0x00000 ee 
i:talaw [ox00000 Datai7 in chroma cost weight table. 


13:9 |RO [0x00 reserved 


chrm_klut_wgt16_h9 
0 |aw eng High 9 bits of data16 in chroma cost weight table. 


VEPU580_ KLUT WGT12 
Address: Operational Base + offset (0x10B4) 
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| Bit |Attr| Reset Value 


; chrm_klut_wgt19_I9 
31:23|nw |0x000 Low 9 bits of data19 in chroma cost weight table. 


22:18|RO [0x00 ___[reserved 
chrm_klut_wgt18 
:0 |RW poe eae. 
17:0 |aw | en Data18 in chroma cost weight table. 


VEPU580 KLUT WGT13 
Address: Operational Base + offset (0x10B8) 


Bit |Attr| Reset Value 


chrm_klut_wgt20 
1:14);RW apie 
asaafaw | apnea Data20 in chroma cost weight table. 


13:9 |RO_|oxoo reserved 
chrm_klut_wgt19_h9 
x0 few sed High 9 bits of data19 in chroma cost weight table. 


VEPU580_ KLUT WGT14 
Address: Operational Base + offset (Ox10BC) 


Bit |Attr| Reset Value 


; chrm_klut_wgt22_I9 
31:23 [rw [ox000 Low 9 bits of data22 in chroma cost weight table. 


22:18|RO [0x00 reserved 
chrm_klut_wgt21 

17:0 |RW tr 

17:0 faw | pices Data21 in chroma cost weight table. 


VEPU580 KLUT WGT15 
Address: Operational Base + offset (0x10CO) 


| Bit_|Attr| Reset Value 


chrm_klut_wgt23 
si:t4/RW ache nie Data23 in chroma cost weight table. 


13:9 |RO oxoo reserved 
chrm_klut_wgt22_h9 
:0 Jaw aia High 9 bits of data22 in chroma cost weight table. 


VEPU580 KLUT WGT16 
Address: Operational Base + offset (0x10C4) 


| Bit |Attr| Reset Value Description 


chrm_klut_wgt25_19 
:23|}RW 
‘e 23}aw |oxooo Low 9 bits of data25 in chroma cost weight table. 


22:18|RO_|oxo0 reserved 


chrm_klut_wgt24 
oe aaa Data24 in chroma cost weight table. 


VEPU580_ KLUT WGT17 
Address: Operational Base + offset (0x10C8) 
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| Bit |Attr| Reset Value 


chrm_klut_wgt26 
31:14|aw [ox00000 Data26 in chroma cost weight table. 


13:9 [RO |0xoo reserved 
chrm_klut_wgt25_h9 
RW 
:0 Jaw Oxon High 9 bits of data25 in chroma cost weight table. 


VEPU580 KLUT WGT18 
Address: Operational Base + offset (Ox10CC) 


Bit |Attr| Reset Value 


chrm_klut_wgt28_19 
1:23|/RW 
aczalew | wan Low 9 bits of data28 in chroma cost weight table. 


22:18|RO_|oxo0 reserved 
: chrm_klut_wgt27 
pera Data27 in chroma cost weight table. 


VEPU580_KLUT WGT19 
Address: Operational Base + offset (0x10D0) 


Bit |Attr| Reset Value 


chrm_klut_wgt29 
31:14;RW |0x00000 oe tne td 
i:tajaw [ox00000 Data29 in chroma cost weight table. 


13:9 RO. _|0x00 reserved 
chrm_klut_wgt28_h9 
RW 
:0 Jaw Oxon High 9 bits of data28 in chroma cost weight table. 


VEPU580 KLUT WGT20 
Address: Operational Base + offset (0x10D4) 


| Bit_|Attr| Reset Value 


: chrm_klut_wgt31_19 
31:23 [Rw |ox000 Low 9 bits of data31 in chroma cost weight table. 


22:18|RO_ [0x00 reserved 
; chrm_klut_wgt30 
at Data30 in chroma cost weight table. 


VEPU580 KLUT WGT21 
Address: Operational Base + offset (0x10D8) 


| Bit |Attr| Reset Value Description 


chrm_klut_wgt32 
1:14)/RW ping 
asaafaw | re Data32 in chroma cost weight table. 


13:9 |RO [0x00 reserved 


rw loxo00 chrm_klut_wgt31_h9 
High 9 bits of data31 in chroma cost weight table. 


VEPU580_ KLUT WGT22 
Address: Operational Base + offset (Ox10DC) 
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| Bit |Attr| Reset Value 


31:23/RW |oxo00 chrm_klut_wgt34_I9 
; Low 9 bits of data34 in chroma cost weight table. 


22:18/RO [0x00 reserved 
chrm_klut_wgt33 

17:0 |RW =e 

1720 frw cata Data33 in chroma cost weight table. 


VEPU580 KLUT WGT23 
Address: Operational Base + offset (0x10E0) 


| Bit |Attr|ResetValue| Ciescription 
31:9 |RO_|0x000000 


rw loxo00 chrm_klut_wgt34_h9 
High 9 bits of data34 in chroma cost weight table. 


VEPU580 ONT BIAS COMB 
Address: Operational Base + offset (0x1730) 


_ Bit |Attr| Reset Value 
31:20/RO_|0x000 


qnt_bias_p 
19:10/RW 
possofaw tea Quantization bias for HEVC and H.264 P frame. 
qnt_bias_i 
RW 
0 fw poe Quantization bias for HEVC and H.264 I frame. 


VEPU580 RDO WGTA QP15 COMB 
Address: Operational Base + offset (0x193C) 


Bit |Attr| Reset Value 
31:24/RO [0x00 reserved 


wgt_qp15_grpa 
23:0 |RW |0x000000 Weight of gourp A for HEVC and H.264 RDO mode decision when 
QP is 15. 


VEPU580 OSD INV _EN 
Address: Operational Base + offset (0x3000) 


Bit | attr] Reset Value 


osd_ch_inv_msk 

OSD color inverse expression switch for chroma component, each 
31:24)RW |0x00 bit controls corresponding region. 

1'hO: Expression need to determine the condition; 

1'h1: Expression don't need to determine the condition; 


osd_lu_inv_msk 

OSD color inverse expression switch for luma component, each 
23:16}RW |0x00 bit controls corresponding region. 

1'hO: Expression need to determine the condition; 

1'h1: Expression don't need to determine the condition; 
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| Bit _|Attr| Reset Value 


osd_ch_inv_en 
15:8 |RW |0x00 OSD color inverse enable of chroma component, each bit controls 
corresponding region. 


osd_lu_inv_en 
7:0 |RW |0x00 OSD color inverse enable of luma component, each bit controls 
corresponding region. 


VEPU580 OSD INV THD 
Address: Operational Base + offset (0x3004) 


Bit |Attr| Reset Value 


osd_ithd_r7 
1:28)/RW ag hes 
a:zelaw [oxo Color inverse theshold for OSD region7. 
salrw loxo osd_ithd_r6 . 
Color inverse theshold for OSD region6. 


2 

ith 
5 osd_ithd_r5 
7 


a inverse theshold for OSD regionS. 
osd_ithd_r4 
Color inverse theshold for OSD region4. 
osd_ithd_r3 
Color inverse theshold for OSD region3. 
osd_ithd_r2 

Color inverse theshold for OSD region2. 
osd_ithd_ri 

Color inverse theshold for OSD region1. 
osd_ithd_r0 

Color inverse theshold for OSD regionO. 


20 
16 
12 
8 


7: 
3:20|RW 
19:16;RW 
15:12}RW 
11:8 |RW 
4 [RW 
3:0 |RW 


VEPU580 OSD CFG 
Address: Operational Base + offset (0x3008) 


| Bit | 
osd_plt_typ 
OSD palette type. 
1'h1: Default type. 
1'hO: User defined type. 
osd_plt_cks 


OSD palette clock selection. 
1'hO: Configure bus clock domain. 
1'h1: Core clock domain. 


osd_itype 

OSD color inverse expression type, each bit controls 
15:8 |RW |/0x00 corresponding region. 

1'hO: AND; 

1'h1: OR; 
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| Bit |Attr| Reset Value 


osd_en 
; Each bit controls the corresponding OSD region. 
Aa WENN, VOXEY 1'b0: OSD region disable 
1'b1: OSD region enable 


VEPU580_ OSDO LT POS 
Address: Operational Base + offset (0x3010) 


bit [Attr[Reset Value __Description 
31:26/RO_|oxoo reserved 


osd0_It_y 
25:16/RW |0x000 
pal nef coordinate/16 of OSD or ee eaLoe Gt ae s left-top point. 


15:10/RO_|oxoo reserved 


osd0O_It_x 
RW ron 
=a eee X coordinate/16 of OSD regionO's left-top point. 


VEPU580_ OSDO RB POS 
Address: Operational Base + offset (0x3014) 


Bit [Attr{ Reset Value|__Description 
31:26/RO_|oxoo reserved 


osd0O_rb_y 
:16)RW 
s:ielaw Ee Y coordinate/16 of OSD ae eh s right-bottom point. 


15:10/RO_|oxoo_ reserved 


osd0_rb_x 
RW seas 
ag sana X coordinate/16 of OSD regionO's right-bottom point. 


VEPU580 OSDi LT POS 
Address: Operational Base + offset (0x3018) 


bit _[Attr{Reset Value} ___Deseription 
31:26|RO_|oxoo reserved 


osd1_It_y 
eo 16|RW |oxo00 Y coordinate/16 of OSD ee 7 s left-top point. 


15:10/RO_|oxoo reserved 


osd1_It_x 
RW cae 
oe qove X coordinate/16 of OSD region1's left-top point. 


VEPU580 OSDi RB POS 
Address: Operational Base + offset (0x301C) 


Bit |Attr| Reset Value 
31:26|RO_|0x00 reserved 


; osdi_rb_y 
25:16 |RW |0x000 Y coordinate/16 of OSD a s right-bottom point. 


15:10/RO_|oxoo reserved 


osdi_rb_x 
=") pee X coordinate/16 of OSD region1's right-bottom point. 
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VEPU580 OSD2 LT POS 
Address: Operational Base + offset (0x3020) 


Bit [attr Reset Value Description 
pez [oan fesgneg 


osd2_It_y 
aici Y coordinate/16 of OSD aa s left-top point. 


sala 00 — reserved 


osd2_lIt_x 
RW rae 
= 0x000 X coordinate/16 of OSD region2's left-top point. 


VEPU580 OSD2 RB POS 
Address: Operational Base + offset (0x3024) 


Bit [attr|Reset Value/ ___Description _( 
31:26|RO_|ox00 reserved 


osd2_rb_y 
:16|RW 
5:16 |RW ie Y coordinate/16 of OSD ne ed 2 ae s right-bottom point. 


15:10/RO_|oxoo reserved 


osd2_rb_x 
oe ee pee X coordinate/16 of OSD region2's right-bottom point. 


VEPU580 OSD3 LT POS 
Address: Operational Base + offset (0x3028) 


Bit |Attr| Reset Value 
31:26|RO_|0x00 reserved 


osd3_It_y 
25:16/RW |0x000 wr 4 
a5:16|aw [oxo (° coordinate/16 of OSD region3's left-top point. 


15:10/RO_|oxoo reserved 


osd3_It_x 
RW Wir 
s:0 Jaw Oxne X coordinate/16 of OSD region3's left-top point. 


VEPU580_ OSD3_RB POS 
Address: Operational Base + offset (0x302C) 


L BIE [At Reset Value 
31:26/RO_|oxoo reserved 


osd3_rb_y 
:16/RW 
a a ages Y coordinate/16 of OSD region3's right-bottom point. 


10x00 —_—[reserved 


osd3_rb_x 
X coordinate/16 of OSD region3's right-bottom point. 


VEPU580_ OSD4 LT POS 
Address: Operational Base + offset (0x3030) 


| Bit |attr|ResetValue| ss C(escription 
31:26)RO_|oxoo reserved 
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er Reset Value 


osd4_It_y 
ee Y coordinate/16 of OSD a a es s left-top point. 


sala as00 — reserved 


osd4_It_x 
RW aan 
aa Oxo? X coordinate/16 of OSD region4's left-top point. 


VEPU580 OSD4 RB POS 
Address: Operational Base + offset (0x3034) 


Bit [Attr{Reset Value/___Description 
ee 


osd4_rb_y 
mee Y coordinate/16 of OSD ee s right-bottom point. 


safio- a0 — reserved 
osd4_rb_x 
aa ee X coordinate/16 of OSD region4's right-bottom point. 


VEPU580_ OSD5 LT POS 
Address: Operational Base + offset (0x3038) 


Bit [Attr| Reset Value] __egeegption 
31:26/RO_|oxoo reserved 


osd5_It_y 
25:16;/RW |0x000 
pal ine coordinate/16 of OSD a. —— s left-top point. 


15:10]RO |oxoo reserved 


Rw |ox000 osd5_It_x 
X coordinate/16 of OSD region5's left-top point. 


VEPU580_OSD5 RB POS 
Address: Operational Base + offset (0x303C) 


[it [att Reset Vatue] __eseription 
B126|Ro [ox0oimsewed ~—SOC~“s*“*S*~“‘“‘“S*~*S*~*“‘“‘SC“<S*~S~S~S~*S 


osd5_rb_y 
:16|RW 
5:16 |Rw ae Y coordinate/16 of OSD age ee s right-bottom point. 


15:10]RO_|oxoo reserved 


osd5_rb_x 
RW adie 
noah a X coordinate/16 of OSD region5's right-bottom point. 


VEPU580 OSD6 LT POS 
Address: Operational Base + offset (0x3040) 


it [attr Reset Value! Description 
31:26RO_|oxoo reserved 


osd6_It_y 
6|RW 
5:16|aw pee Y coordinate/16 of OSD eae s left-top point. 


15:10)RO oxoo reserved 
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| Bit |Attr| Reset Value 


Rw |ox000 osde_it_x 
X coordinate/16 of OSD region6's left-top point. 


VEPU580_ OSD6 RB POS 
Address: Operational Base + offset (0x3044) 


Bit [attr| Reset Value! Description 
31:26/RO_|oxoo reserved 


osd6_rb_y 
:16)/RW 
s:ielaw waa Y coordinate/16 of OSD ener es s right-bottom point. 


15:10/RO_|oxoo reserved 


Rw |oxoo0 osd6_rb_x 
X coordinate/16 of OSD region6's right-bottom point. 


VEPU580_ OSD7 LT POS 
Address: Operational Base + offset (0x3048) 


Bit _[Attr{ Reset Value|__Descriptiog Sd 
31:26/RO_|oxoo reserved 


osd7_lt_y 
:16;/RW 
s16|Rw sean Y coordinate/16 of OSD a &. (es p sre topipolats 


15:10/RO_|oxoo reserved 


osd7_It_x 
RW are 
<9 "5 exo X coordinate/16 of OSD region7's left-top point. 


VEPU580 OSD7 RB POS 
Address: Operational Base + offset (0x304C) 


_ Bit [attr| Reset Value] _@ S\) __Description 
a 


osd7_rb_y 
One Y coordinate/16 of OSD 2 s right-bottom point. 


safso- soo reserved 


osd7_rb_x 
RW Sit 
= O00 X coordinate/16 of OSD region7's right-bottom point. 


VEPU580 ADR OSDO 
Address: Operational Base + offset (0x3050) 


| Bit |Attr| Reset Value 


osd0_addr 
31:4 |RW 
ace Jaw Eeeneuee Hi cor an ena 28 bits of base address for OSD regionO, based on 16byte. 


3:0 |RO |oxo reserved 


VEPU580_ ADR OSD1 
Address: Operational Base + offset (0x3054) 
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| Bit _|Attr| Reset Value 


osdi_addr 
exponen High 28 bits of base address for OSD region1, based on 16byte. 


3:0 [RO loxo reserved 


VEPU580 ADR OSD2 
Address: Operational Base + offset ee —-@§$-=< = 


| Bit |Attr Reset Value | si eseription i 


osd2_addr 
31:4 |RW 
cal wl pxQonaeee High 28 bits of base address for OSD region2, based on 16byte. 


3:0 |RO |oxo reserved 


VEPU580_ADR_ OSD3 
Address: Operational Base + offset ane}? 


eae Reset Value | si eseription si 


osd3_addr 
enon High 28 bits of base address for OSD region3, based on 16byte. 


iC a a Ss aaa 


VEPU580 ADR OSD4 
Address: Operational Base + offset ee ai <_< 


| Bit |Attr Reset Value | Description i 


osd4_addr 
31:4 |RW 
ica few eer Hi ca oe, “= J 28 bits of base address for OSD region4, based on 16byte. 


3:0 |RO |oxo reserved 


VEPU580_ ADR OSD5 
Address: Operational Base + offset (0x3064) 


ox [ae Reset Value 


osd5_addr 
DOO Hi ag 28 bits of base address for OSD region5, based on 16byte. 


Sen es reserved 


VEPU580_ADR OSD6 
Address: Operational Base + offset (0x3068) 


Bit |Attr| Reset Value 


osd6_addr 
31:4 |RW 
pica Jaw aaa Hi ee 28 bits of base address for OSD region6, based on 16byte. 


3:0 |RO |oxo reserved 


VEPU580_ ADR OSD7 
Address: Operational Base + offset (0x306C) 


Bit [Attr| Reset Value 


osd7_addr 
peeoeaee High 28 bits of base address for OSD region7, based on 16byte. 
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| Bit |Attr| Reset Value 


3:0 RO |0x0 reserved 


VEPU580 OSD PLTO 
Address: Operational Base + offset (0x3080) 


ae Reset Value 
0x00 ene 
Alpha 

ee 

V component 


x0 |v component NO 

U component 

7:0 [Rw foro cemponert 
Y component 


VEPU580 OSD PLT1 
Address: Operational Base + offset (0x3084) 


| Bit |Attr Reset Value Description 

alpha 
1:24|/RW 

ie a Alpha 

acsc|aw foxoo Mi component 
V component 

sia [rw Joxoo | component 
U component 

7:0 [mw Joxoo component 
Y component 


VEPU580 OSD PLT255 
Address: Operational Base + offset (0x347C) 


| Bit |Attr| Reset Value Description 

alpha 
1:24|/RW 

arzalew Joxoo Alpha 
V component 

sia [ew Joxoo [component 
U component 

Sra fa 
Y component 


VEPU580 ST BSL L32 
Address: Operational Base + offset (0x4000) 


Bit |Attr| Reset Value 


bs_Igth_I32 
31:0 |RW |0x00000000 mg Oe Oa 
31:0 |rw Joxoo000000 | Low 32 bits of bit stream length for current frame. 


VEPU580_ST SSE _ BSL 
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Address: Operational Base + offset (0x4004) 


Bit |Attr} Reset Value Description 


sse_|16 
6|RW 
pustelRW pi Low 16 bits of a re distortion (SSE). 


15:8 |RO_|oxoo reserved 


bs_lIgth_h8 
7: RW a aa 
7:0 Jaw foxoo | High 8 bits of bit stream length for current frame. 


VEPU580 ST SSE H32 
Address: Operational Base + offset (0x4008) 


Bit |Attr| Reset Value 


sse_h32 
1: RW a 
1:0 |aw mxdooonere High 32 bits of encoding distortion (SSE). 


VEPU580_ ST SSE 
Address: Operational Base + offset (0x400C) 


Bit |Attr| Reset Value 


. qp_sum 
ie seca che Sum of QP for the encoded frame. 


VEPU580_ ST SAO 
Address: Operational Base + offset (0x4010) 


Bit |Attr| Reset Value 


sao_ynum 

31:16}RW |0x0000 

tstelaw foxoo0o Number of CTUs whose LUMA component are adjusted by SAO. 
sao_cnum 

15:0 |RW |0x0000 Number of CTUs whose CHROMA component are adjusted by 
SAO. 


VEPU580 ST HEAD BL L32 
Address: Operational Base + offset (0x4014) 


| Bit_|attr| Reset Value 


rdo_head_bits 
eae aaa Low 32 bits of RDO HeaderBits length. 


VEPU580 ST HEAD RES BL 
Address: Operational Base + offset (0x4018) 


Bit [attr [Reset Value 


rdo_res_bits_l16 
31:16 rw [ox0000 Low 16 bits of RDO ResidualBits length. 


15:8 [RO |oxoo reserved 


rdo_head_bits_h8 
Ps RW a caulk sikion: 
7:0 Jaw foxoo High 8 bits of RDO HeaderBits length. 


VEPU580 ST RES BL H24 
Address: Operational Base + offset (0x401C) 
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Attr| Reset Value 


rdo_res_bits_h24 
ha iooaaaaenanes High 24 bits of RDO ResidualBits length. 


VEPU580_ ST ENC 
Address: Operational Base + offset (0x4020) 


st_sclr 

Status of safe clear. 

1'hO: Safe clear is finished or not started. 
1'h1i: VEPU is performing safe clear. 

st_enc 

VEPU working status. 

2'hO: Idle. 

2'h1: Working in register conifguration mode. 
2'h2: Working in link table configuration mode. 


VEPU580_ ST LKT 
Address: Operational Base + offset (0x4024) 


fnum_enc_done 

0x00 Number modulo 256 of frames has been encoded done since link 
table mode started. 
fnum_int 

0x00 Number modulo 256 of frames has been encoded since link table 
mode started, updated only when corresponding link table node 
send interrupt (VEPU_ENC_PIC_node_int==1). 
fnum_cfg 

0x00 Number modulo 256 of frames has been configured since link 
table mode started. 
fnum_cfg_done 

0x00 Number modulo 256 of frames has been config done since link 
table mode started. 


VEPU580 ST NADR 
Address: Operational Base + offset (0x4028) 


Reset Value 


node_addr 
exponen. High 28 bits of the address for the processing linke table node. 
0 


VEPU580 ST BSB 
Address: Operational Base + offset (0x402C) 


[Attr| Reset Value 
RO [oxo 


Copyright 2022 © Rockchip Electronics Co., Ltd. 653 


RK3588 TRM-Part1 


| Bit |Attr| Reset Value 


bsbw_addr 
ae aw |ox0000000 High 28 bits of bit stream buffer write address. 


2:1 |RO_|oxo reserved 


bsbw_ovfl 
RW ae 
aw foxo Bit stream buffer full (overflow). 


VEPU580_ ST BUS 


Address: Operational Base + offset (0x4030) 


| Bit |Attr|ResetValue| ss iescription 
31__|RO_|oxo reserved 


axir_err 
AXI read error. 


[6]: 
[5]: 
30:24/RW |Ox00 [4]: 
[3]: 
[2]: 
[1]: 
[0]: 


LPF read data between tiles(AXIO_ARID==9) 
ROI configuration (AXIO_ARID==7) 
Down-sampled picture (AXIO_ARID==6) 
Co-located Mv (AXIO_ARID==5) 

Link table (AXIO_ARID==4) 

Reference picture (AXIO_ARID==1,2,3,8) 
Video source load (AXI1) 


axib_err 
AXI write response error. 


[7]: 
[6]: 
[5]: 
[4]: 
[3]: 
[2]: 
pr 
[0]: 


23:16|/RW |0x00 


LPF write-back data between tiles channel(AXIO_WID==6) 
Reconstructed picture channel (AXIO_WID==5) 

ME information channel (AXIO_WID==4) 

Co-located Mv channel (AXIO_WID==3) 

Down-sampled picture channel (AXIO_WID==2) 

Bit stream channel (AXIO_WID==1) 

Link table node channel (AXIO_WID==0) 

External line buffer channel (AXIO_WID==7). 


axib_ovfl 
AXI write response outstanding overflow. 


[7]: 
[6]: 
[5]: 
[4]: 
[3]: 
[2]: 
[1]: 
[0]: 


15:8 |RW |0x00 


LPF write-back data between tiles channel(AXIO_WID==6) 
Reconstructed picture channel (AXIO_WID==5) 

ME information channel (AXIO_WID==4) 

Co-located Mv channel (AXIO_WID==3) 

Down-sampled picture channel (AXIO_WID==2) 

Bit stream channel (AXIO_WID==1) 

Link table node channel (AXIO_WID==0) 

External line buffer channel (AXIO_WID==7). 
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| Bit _|Attr| Reset Value 


axib_idl 
AXI write response idle. 
[7]: LPF write-back data between tiles channel(AXIO_WID==6) 
[6]: Reconstructed picture channel (AXIO_WID==5) 
7-0 |rRw loxoo [5]: ME information channel (AXIO_WID==4) 
[4]: Co-located Mv channel (AXIO_WID==3) 
[3]: Down-sampled picture channel (AXIO_WID==2) 
[2]: Bit stream channel (AXIO_WID==1) 
[1]: Link table node channel (AXIO_WID==0) 
[0]: External line buffer channel (AXIO_WID==7). 


VEPU580 ST SNUM 
Address: Operational Base + offset (0x4034) 


| Bit |Attr|Reset Value] = Ciescription 
31:6 |RO_|0x0000000 


sli_num 
5:0 |RW |0Ox00 Number for slices has been encoded and not read out (by reading 
ST_SLEN). 


VEPU580 ST SLEN 
Address: Operational Base + offset (0x4038) 


Bit |Attr| Reset Value 
31:25|RO_|0x00 reserved 


sli_len 
24:0 |RW |Ox0000000 _ {Byte length for the earlist encoded slice which has not been read 
out( by reading VEPU_ST_SLEN). 


VEPU580 ST PNUM P64 
Address: Operational Base + offset (0x4100) 


Bit |Attr| Reset Value 
31:17|RO_|0x0000 


pnum_p64 
16:0 |RW 
16:0 Jaw a ew Number of 64x64 inter predicted blocks. 


VEPUS580 ST PNUM P32 
Address: Operational Base + offset (0x4104) 


Bit |Attr| Reset Value 
31:19|RO_|0x0000 


pnum_p32 
8:0 |RW |0x00000 Number of 32x32 inter predicted blocks. 


VEPU580 ST PNUM P16 
Address: Operational Base + offset (0x4108) 


Bit |Attr| Reset Value 
RO_|0x000 
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| Bit |Attr| Reset Value 


; pnum_p16 
es Number of 16x16 inter predicted blocks. 


VEPU580 ST PNUM P8 
Address: Operational Base + offset (0x410C) 


| Bit |Attr| Reset Value Description 
31:23[RO_[0x000 


pnum_p8 
22: RW 00 
22:0 Jaw oe Number of 8x8 inter predicted blocks. 


VEPU580 ST PNUM I32 
Address: Operational Base + offset (0x4110) 


Bit |Attr/ResetValue| Cescription 
31:19|RO_|ox0000 


; pnum_i32 
vines Number of 32x32 intra predicted blocks. 


VEPU580 ST PNUM_ 116 
Address: Operational Base + offset (0x4114) 


| Bit_|Attr| Reset Value 
31:21 
20:0 


0x000 


pnum_il6 
RW 
20:0 Jaw Ronny Number of 16x16 intra predicted blocks. 


VEPU580 ST PNUM I8 
Address: Operational Base + offset (0x4118) 


31:23|RO_|0x000 
2:0 


pnum_i8 
2 RW" |9x000000 Number of 8x8 intra predicted blocks. 


VEPU580 ST PNUM _ I4 
Address: Operational Base + offset (0x411C) 


Bit _|Attr] Reset Value 
31:23|RO_|0x000 


pnum_i4 
22: RW 
22:0 Jaw eaaaal iia Number of 4x4 intra predicted blocks. 


VEPU580 ST CPLX TMP 
Address: Operational Base + offset (0x4120) 


| Bit_|attr| Reset Value 


madp 
31:0 |RW |OxO0000000 |Mean absolute differences between current encoding and 
reference frame. 
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VEPU580 ST BNUM CME 
Address: Operational Base + offset (0x4124) 


Bit [attr [Reset Value 
31:2%|RO_[ox000 


num_ctu 
20:0 |RW |0x000000 Number of CTU (HEVC: 64x64; H.264: 64x16) for CME inter- 
frame prediction. 


VEPU580 ST CPLX SPT 
Address: Operational Base + offset (0x4128) 


| Bit |Attr| Reset Value 


madi 
1: RW 
1:0 few | iinehiaiaaa Mean absolute differences for current encoding frame. 


VEPU580 ST BNUM B16 
Address: Operational Base + offset (0x412C) 


Bit |Attr| Reset Value 
31:23|RO_|0x000 


num_b16 
oxbopaee Number of valid 16x16 blocks for one frame. 


VEPUS580 ST CPLX MAX Bi6 
Address: Operational Base + offset (0x4130) 


Bit |Attr| Reset Value 


num_madi_max_bi6 
31:0 |RW |OxO0000000 |Number of 16x16 blocks which the value is bigger than 
sw_aq_thd15. 


VEPU580 ST MD SAD NUMO 
Address: Operational Base + offset (0x4134) 


Bit |Attr| Reset Value 


md_sad_bi6num0 
ss Nica ice Number of 16x16 blocks with cime orginal sad < md_sad_thdO. 


VEPU580 ST MD SAD NUM1 
Address: Operational Base + offset (0x4138) 


Bit [attr [Reset Value 


md_sad_bi6num1 
31:0 |RW |OxO0000000 |Number of 16x16 blocks with md_sad_thdO <= cime_orginal_sad 
< md_sad_thd1. 


VEPUS580 ST MD SAD NUM2 
Address: Operational Base + offset (0x413C) 
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| Bit |Attr| Reset Value 


md_sad_b1i6num2 
31:0 J|RW |OxO0000000 |Number of 16x16 blocks with md_sad_thd1i <= cime_orginal_sad 
< md_sad_thd2. 


VEPU580_ ST MD SAD NUMS3 
Address: Operational Base + offset (0x4140) 


Bit |Attr| Reset Value 


md_sad_b16num3 
31:0 |RW |OxO0000000 |Number of 16x16 blocks with md_sad_thd2 <= 
cime_orginal_sad. 


VEPU580 ST MADI NUMO 
Address: Operational Base + offset (0x4144) 


| Bit |Attr| Reset Value 


madi_b16num0 
000000000 I Number of 16x16 blocks with madi < madi_thdo. 


VEPU580_ ST MADI_ NUM1 
Address: Operational Base + offset (0x4148) 


Bit [Attr[ Reset Value 


31:0 {Rw |oxooo00000 |™2al-Ptenumt 
: X Number of 16x16 blocks with madi_thdO <= madi < madi_thd1. 


VEPUS80 ST MADI NUM2 
Address: Operational Base + offset (0x414C) 


Attr| Reset Value 


madi_b16num2 
ase Number of 16x16 blocks with madi_thdl <= madi < madi_thd2. 


VEPUS580 ST MADI NUM3 
Address: Operational Base + offset (0x4150) 


Reset Value 


madi_b16num3 
000000000 INumber of 16x16 blocks with madi_thd2 <= madi. 


VEPU580 ST BS QPO 
Address: Operational Base + offset (0x4200) 


Bit [Attr[Reset Value 
31:22|RO_[0x000 


b8num_qpO 
Number of block8x8s with QP=0. HEVC CUs of which size are 
21:0 |RW |0x000000 
: bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580_ ST BS QP1i 
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Address: Operational Base + offset (0x4204) 


Bit |Attr} Reset Value Description 


31:22/RO_|oxoo0 reserved 


b8num_gqp1 

Number of block8x8s with QP=1. HEVC CUs of which size are 
edo RM xO ReOe bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 

clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP2 
Address: Operational Base + offset (0x4208) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp2 
Number of block8x8s with QP=2. HEVC CUs of which size are 
21:0 |RW 000000 
2 Ox bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP3 
Address: Operational Base + offset (0x420C) 


Bit [attr[Reset Value 
31:23]RO_[0x000 


b8num_qp3 

Number of block8x8s with QP=3. HEVC CUs of which size are 
sia jail ceca bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 

clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP4 
Address: Operational Base + offset (0x4210) 


_ Bit Attr] Reset Value 
31:22|RO_|0x000 


b8num_qp4 
Number of block8x8s with QP=4. HEVC CUs of which size are 
21:0 |RW 000000 
: o» bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP5 
Address: Operational Base + offset (0x4214) 


Bit [attr [Reset Value 
31:22|RO_[0x000 


b8num_qp5 
; Number of block8x8s with QP=5. HEVC CUs of which size are 
ett RW Oxoneee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QOP6 
Address: Operational Base + offset (0x4218) 
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| Bit [Att] Reset Value 


reserved 
b8num_qp6 


Number of block8x8s with QP=6. HEVC CUs of which size are 
bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


21:0 |RW |0x000000 


VEPU580 ST B8 QP7 
Address: Operational Base + offset (0x421C) 


Bit |Attr] Reset Value 
31:22|RO_|0x000 


b8num_qp7 
Number of block8x8s with QP=7. HEVC CUs of which size are 
21:0 |RW 00000 
. on bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580_ ST B8 QP8 
Address: Operational Base + offset (0x4220) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp8s 
; Number of block8x8s with QP=8. HEVC CUs of which size are 
eecse eal ecco bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP9 
Address: Operational Base + offset (0x4224) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp9 
Number of block8x8s with QP=9. HEVC CUs of which size are 
21:0 |RW 0000 
. 0xQQ bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP10 
Address: Operational Base + offset (0x4228) 


Bit. [attr [Reset Value 
31:23|RO_[0x000 


b8num_qp10 
; Number of block8x8s with QP=10. HEVC CUs of which size are 
Sie Re ocuoee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP11 
Address: Operational Base + offset (0x422C) 
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| Bit _|Attr] Reset Value 


reserved 
b8num_gp1i1 


Number of block8x8s with QP=11. HEVC CUs of which size are 
bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


21:0 |RW |0x000000 


VEPUS580 ST B8 QP1i2 
Address: Operational Base + offset (0x4230) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp12 
Number of block8x8s with QP=12. HEVC CUs of which size are 
21:0 |RW 000000 
. bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP1i3 
Address: Operational Base + offset (0x4234) 


_ Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp13 
; Number of block8x8s with QP=13. HEVC CUs of which size are 
eAaO) LEN oxpenne bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPUS580 ST B8 QP14 
Address: Operational Base + offset (0x4238) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp14 
Number of block8x8s with QP=14. HEVC CUs of which size are 
21:0 |RW 000000 
. bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST BS QPi5 
Address: Operational Base + offset (0x423C) 


Bit. [attr [Reset Value 
31:23|RO_[0x000 


b8num_qp15 
; Number of block8x8s with QP=15. HEVC CUs of which size are 
Sie Re ocuoee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP1i6 
Address: Operational Base + offset (0x4240) 
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| Bit [Att] Reset Value 


reserved 
b8num_qp16 


Number of block8x8s with QP=16. HEVC CUs of which size are 
bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


21:0 |RW |0x000000 


VEPU580 ST B8 QP1i7 
Address: Operational Base + offset (0x4244) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp17 
Number of block8x8s with QP=17. HEVC CUs of which size are 
21:0 |RW 000000 
. bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QPi8 
Address: Operational Base + offset (0x4248) 


_ Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp18 
; Number of block8x8s with QP=18. HEVC CUs of which size are 
eecse eal ecco bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QPi9 
Address: Operational Base + offset (0x424C) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp19 
Number of block8x8s with QP=19. HEVC CUs of which size are 
21:0 |RW 00000 
. ae bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP20 
Address: Operational Base + offset (0x4250) 


Bit. [attr [Reset Value 
31:23|RO_[0x000 


b8num_qp20 
; Number of block8x8s with QP=20. HEVC CUs of which size are 
Sie Re ocuoee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP21 
Address: Operational Base + offset (0x4254) 
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| Bit _|Attr] Reset Value 


reserved 
b8num_gqp21 


Number of block8x8s with QP=21. HEVC CUs of which size are 
bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


21:0 |RW |0x000000 


VEPU580 ST B8 QP22 
Address: Operational Base + offset (0x4258) 


Bit |Attr] Reset Value 
31:22|RO_|0x000 


b8num_qp22 
Number of block8x8s with QP=22. HEVC CUs of which size are 
21:0 |RW 000000 
. bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP23 
Address: Operational Base + offset (0x425C) 


_ Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp23 
; Number of block8x8s with QP=23. HEVC CUs of which size are 
eAaO) LEN oxpenne bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPUS580 ST B8 QP24 
Address: Operational Base + offset (0x4260) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp24 
Number of block8x8s with QP=24. HEVC CUs of which size are 
21:0 |RW 000000 
. bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP25 
Address: Operational Base + offset (0x4264) 


Bit. [attr [Reset Value 
31:23|RO_[0x000 


b8num_qp25 
; Number of block8x8s with QP=25. HEVC CUs of which size are 
Sie Re ocuoee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST BS QP26 
Address: Operational Base + offset (0x4268) 
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| Bit _|Attr] Reset Value 


reserved 
b8num_qp26 


Number of block8x8s with QP=26. HEVC CUs of which size are 
bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


21:0 |RW |0x000000 


VEPU580 ST B8 QP27 
Address: Operational Base + offset (0x426C) 


Bit |Attr] Reset Value 
31:22|RO_|0x000 


b8num_qp27 
Number of block8x8s with QP=27. HEVC CUs of which size are 
21:0 |RW 000000 
. bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP28 
Address: Operational Base + offset (0x4270) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp28 
; Number of block8x8s with QP=28. HEVC CUs of which size are 
eecse eal ecco bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP29 
Address: Operational Base + offset (0x4274) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp29 
Number of block8x8s with QP=29. HEVC CUs of which size are 
21:0 |RW 00000 
. ae bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP30 
Address: Operational Base + offset (0x4278) 


Bit. [Attr| Reset Value 
31:23|RO_[0x000 


b8num_qp30 
; Number of block8x8s with QP=30. HEVC CUs of which size are 
Sie Re ocuoee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP31 
Address: Operational Base + offset (0x427C) 
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| Bit [Att] Reset Value 


reserved 
b8num_gp31 


Number of block8x8s with QP=31. HEVC CUs of which size are 
bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


21:0 |RW |0x000000 


VEPUS580 ST B8 QP32 
Address: Operational Base + offset (0x4280) 


Bit |Attr] Reset Value 
31:22|RO_|0x000 


b8num_qp32 
Number of block8x8s with QP=32. HEVC CUs of which size are 
21:0 |RW 00000 
. on bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580_ ST B8 QP33 
Address: Operational Base + offset (0x4284) 


_ Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp33 
; Number of block8x8s with QP=33. HEVC CUs of which size are 
ede) jee Ox0e0e0e bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPUS580 ST B8 QP34 
Address: Operational Base + offset (0x4288) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp34 
Number of block8x8s with QP=34. HEVC CUs of which size are 
21:0 |RW 00000 
. ae bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP35 
Address: Operational Base + offset (0x428C) 


Bit. [attr | Reset Value 
31:23|RO_[0x000 


b8num_qp35 
; Number of block8x8s with QP=35. HEVC CUs of which size are 
Sie Re ocuoee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP36 
Address: Operational Base + offset (0x4290) 
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| Bit [Att] Reset Value 


reserved 
b8num_qp36 


Number of block8x8s with QP=36. HEVC CUs of which size are 
bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


21:0 |RW |0x000000 


VEPU580 ST B8 QP37 
Address: Operational Base + offset (0x4294) 


Bit |Attr] Reset Value 
31:22|RO_|0x000 


b8num_qp37 
Number of block8x8s with QP=37. HEVC CUs of which size are 
21:0 |RW 00000 
. on bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580_ ST BS QP38 
Address: Operational Base + offset (0x4298) 


_ Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp38 
; Number of block8x8s with QP=38. HEVC CUs of which size are 
eecse eal ecco bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST BS QP39 
Address: Operational Base + offset (0x429C) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp39 
Number of block8x8s with QP=39. HEVC CUs of which size are 
21:0 |RW 000 
. Ox bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP40 
Address: Operational Base + offset (0x42A0) 


Bit. [attr [Reset Value 
31:23|RO_[0x000 


b8num_qp40 
; Number of block8x8s with QP=40. HEVC CUs of which size are 
Sie Re ocuoee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP41 
Address: Operational Base + offset (0x42A4) 
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| Bit [Att] Reset Value 


reserved 
b8num_qp41 


Number of block8x8s with QP=41. HEVC CUs of which size are 
bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


21:0 |RW |0x000000 


VEPU580 ST B8 QP42 
Address: Operational Base + offset (0x42A8) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp42 
Number of block8x8s with QP=42. HEVC CUs of which size are 
21:0 |RW |0x000000 
- bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580_ ST B8 QP43 
Address: Operational Base + offset (Ox42AC) 


_ Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp43 
Number of block8x8s with QP=43. HEVC CUs of which size are 
21:0 |RW 
° exoeonee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP44 
Address: Operational Base + offset (0x42B0) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp44 
Number of block8x8s with QP=44. HEVC CUs of which size are 
21:0 |RW |0x000000 
‘i bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST BS QP45 
Address: Operational Base + offset (0x42B4) 


Bit. [attr [Reset Value 
31:23|RO_[0x000 


b8num_qp45 
Number of block8x8s with QP=45. HEVC CUs of which size are 
21:0 |RW 
2 exoepeee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP46 
Address: Operational Base + offset (0x42B8) 
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| Bit _|Attr] Reset Value 


reserved 
b8num_qp46 


Number of block8x8s with QP=46. HEVC CUs of which size are 
bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


21:0 |RW |0x000000 


VEPU580 ST B8 QP47 
Address: Operational Base + offset (Ox42BC) 


Bit |Attr] Reset Value 
31:22|RO_|0x000 


b8num_qp47 
Number of block8x8s with QP=47. HEVC CUs of which size are 
21:0 |RW 000000 
. bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580_ ST BS QP48 
Address: Operational Base + offset (0x42C0) 


_ Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp48 
; Number of block8x8s with QP=48. HEVC CUs of which size are 
eecse eal ecco bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST BS QP49 
Address: Operational Base + offset (0x42C4) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


b8num_qp49 
Number of block8x8s with QP=49. HEVC CUs of which size are 
21:0 |RW 00000 
. ae bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST B8 QP50 
Address: Operational Base + offset (0x42C8) 


Bit. [attr [Reset Value 
31:23|RO_[0x000 


b8num_qp50 
; Number of block8x8s with QP=50. HEVC CUs of which size are 
Sie Re ocuoee bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


VEPU580 ST BS QP51 
Address: Operational Base + offset (Ox42CC) 
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| Bit _|Attr| Reset Value 


31:22}RO |0x000 reserved 
b8num_qp51 


Number of block8x8s with QP=51. HEVC CUs of which size are 
bigger that 8x8 are considered as (CU_size/8)*(CU_size/8) 
clock8x8s; while H.264 MB is considered as 4 block8x8s. 


21:0 |RW |0x000000 


VEPU580 ST SLI NUM 
Address: Operational Base + offset (0x5028) 


Bit |Attr| Reset Value 
1:15|RO_|0x00000 


14:0 |Rw |ox0000 SMM: = 
Number of slices. 


VEPU580 ST LKT ERR 
Address: Operational Base + offset (0x502C) 


000000000 


Ikt_err 

Linktable mode error interrupt info: 
[0]: Ikt node error; 

[1]: Ikt command error; 

[2]: Ikt fifo full. 


VEPU580 MMUO ADDR 
Address: Operational Base + offset (OxFO00) 


mmu0O_dte_addr 
1:0 [RW /0x0000000Q |#Paadtrest for AXIO MMU. 
VEPU580_ MMUO ST 
Address: Operational Base + offset (OxF004) 


eset Value Description 
reserved 


mmu_flt_id 
ID for the last MMUO fault. 


mmu_flt_typ 
Type of MMUO fault. 


1'hO: Read fault. 


1'h1: Write fault. 
mmu_rbly_epty 
mmu_idl 
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| Bit _|Attr| Reset Value 


mmu_stl 


mmu_ flit 
1 RW — 
few foo MMUO page fault. 
mmu_e 
RW _ 
fam foro MMUO is enabled. 


VEPU580_ MMUO CMD 
Address: Operational Base + offset (OxF008) 


| Bit |Attr|Reset Value] = Ciescription 
31:3 |RO_|0x00000000 


mmu_cmd 
MMUO command. 
3'hO: MMU mapping enable. 
3'hi: MMU mapping disable. 
2:0 |RW {0x0 3'h2: MMU stall enable. 
3'h3: MMU stall disable. 
3'h4: Zap(disable) page table cache line. 
3'h5: Leave fault mode. 
3'h6: MMU reset. 


VEPU580_ MMUO PFA 
Address: Operational Base + offset (OxFOOC) 


Bit [attr [Reset Value 


mmu_pfa 
1:0 |RW 
1:0 few | aaa Address of the last page fault. 


VEPU580 MMUO ZAP 
Address: Operational Base + offset see 


| Bit |Attr Reset Value | si eseription i 


mmu_zpa 
31:0 |RW |0x00000000 
31:0 Jaw Joxoo000000 fe address for page table cache mapping. 


VEPU580 MMUO ERR 
Address: Operational Base + offset (OxF014) 


_ Bit |Attr| Reset Value Description 
31:2 |RO_|0x00000000 


rb_err 
1 RW |0x0O Zz 
wie eee 
pf_err 
RW 
0 frw joo Page fault error. 


VEPU580 MMUO INT CLR 
Address: Operational Base + offset (OxF018) 
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| Bit |Attr| Reset Value 


31:2 |RO |OxO0000000 |reserved 
rbe_clr 
1 RW ¥ 
exe Read bus error interrupt clear. 


rw loxo pfe_clr | 
Page fault error interrupt clear. 


VEPU580 MMUO INT MSK 
Address: Operational Base + offset (OxFO1C) 


| Bit |Attr|Reset Value] = Ciescription 
31:2 |RO_|0x00000000 


rbe_msk 
1 RW |0x0 a 
1 aw foro Read bus error interrupt mask. 
pfe_msk 
RW |0x0 
ow foxo Page fault error interrupt mask. 


VEPU580_ MMUO INT STA 
Address: Operational Base + offset (OxFO20) 


[it [attr[Reset Value] _—=SS=S~*~*~«éi ia scriptionSSSCSCS~S~* 
31:2 [RO_[ox00000000 


t 
1 {RW |oxo eee . 
Read bus error interrupt status. 
fe_st 
RW. |0x0 pica 
Page fault error interrupt status. 


VEPU580_ MMUO ACKG 
Address: Operational Base + offset (OxF024) 


Bit |attr|ResetValue/ ieescription 
31:1 |RO_|0x00000000 


mmu_ackg 
RW |0x1 = 
oe fewfon Auto clock gating enable. 


VEPU580_ MMU1i ADDR 
Address: Operational Base + offset (OxF040) 


| Bit |Attr|ResetValue| sCéiescription — 
mmu1_dte_addr 
ee DTE address for AXI1 MMU1. 


VEPU580 MMU1 ST 
Address: Operational Base + offset (OxF044) 


| Bit |Attr|ResetValue| ss Ciescription 
31:11/RO_|0x000000 


mmu_flt_id 
ID for the last MMU fault. 
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| Bit |Attr| Reset Value 


mmu_flt_typ 

Type of MMU1 fault. 
2, ROE exe 1'hO: Read fault. 

1'hi: Write fault. 


mmu_rbly_epty 
4 RW 
4 aw [oxo MMU1 replay buffer is empty. 


mmu_idl 
RW - 
a faw joo MMU1 idle. 
mmu_stl 
2 RW = 
2 few joo MMU1 stall. 
1 Rw lox0 mmu_flt 
MMU1 page fault. 
mmu_e 
RW - 
o few foo MMU1 is enabled. 


VEPU580_MMUi CMD 
Address: Operational Base + offset (OxF048) 


[it [attr[Reset Value] —==S=S~*~*~«éi ie scriptionSSSCSCSCS~S~* 
31:3 [RO_[oxo0000000 


mmu_cmd 

MMU1 command. 

3'hO: MMU mapping enable. 

3'h1: MMU mapping disable. 

3'h2: MMU stall enable. 

3'h3: MMU stall disable. 

3'h4: Zap(disable) page table cache line. 
3'h5: Leave fault mode. 

3'h6: MMU reset. 


VEPU580 MMU1 PFA 
Address: Operational Base + offset (OxFO4C) 


Bit |Attr| Reset Value 


mmu_pfa 
1:0 |RW |0x00000000 
aw. foxoo0e0000 Address of the last page fault. 


VEPU580_ MMU1 ZAP 
Address: Operational Base + offset (OxFO50) 


| Bit_|attr| Reset Value 


mmu_zpa 
1:0 |RW 
0 peoonsogee Invalid address for page table cache mapping. 


VEPU580_ MMU1 ERR 
Address: Operational Base + offset (OxF054) 


fAttr[Reset Value| _—==SSS~«é es cription 
jRO_[ox00000000 
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| Bit |Attr| Reset Value 


pf_err 
eo frw foo Page fault error. 


VEPU580_ MMU1 INT CLR 
Address: Operational Base + offset (OxF058) 


_ Bit Attr] Reset Value | Description 
31:2 |RO_|0x00000000 


| 
1 RW |oxo Peeey ; 
Read bus error interrupt clear. 
fe_cl 
RW 0x0 oe . 
Page fault error interrupt clear. 


VEPU580_ MMU1_ INT MSK 
Address: Operational Base + offset (OxFO5C) 


[it [attr[Reset Value] —==SS=S*~*~«éi iescription SS 
31:2 |RO_[ox00000000 


rbe_msk 
1 RW |0x0O i. 
1 fw [oxo Read bus error interrupt mask. 
rw loxo pfe_msk . 
Page fault error interrupt mask. 


VEPU580 MMU1i INT STA 
Address: Operational Base + offset (OxFO60) 


| Bit |Attr|Reset Value] escription 
31:2 |RO_|0x00000000 


rbe_sta 
1 RW |0x0 4 
1 |aw foro Read bus error interrupt status. 
pfe_sta 
RW |0x0 
ow foxo Page fault error interrupt status. 


VEPU580_ MMU1 ACKG 
Address: Operational Base + offset (OxF064) 


Bit |Attr| Reset Value 
31:1 |RO_|0x00000000 


rw loxd mmu_ackg . 
Auto clock gating enable. 
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5.6 Application Notes 
5.6.1 MMU Config Flow 


Config mmu table 


| 


Zap mmu line 


Zap fail 
MMU busy 


Error dectect 


Wait hardware auto 
reset finish or soft 
reset ready 


Request reset IP 


Fig. 5-13 MMU config flow 


1. Prepare mmu table to ddr and config DTE address before begin to decoder. 

2. If the mmu table have been changed, you will zap one mmu line. 

3. If you zap successed, you can continus to zap next line. 

4. If you zap fail, maybe some error happened, then you should check if there any error 
happen when decoding. 

5. If some error happen, you should wait reset finish, and then re-start mmu config. 

6. If don’t have any error find, it will still need to reset, and then re-start mmu config. 
5.6.2 VDPU121 decoder Configuration flow 

1. Prepare the decoder data in the DDR memory, and in decoder other than JPEG decoder, 
the input stream buffer should at least contain a slice or a frame data, otherwise the 
decoder will produce an interrupt and show error and then reset itself. 

2. Config all the registers will be used. The decoder can support ref buffer mode or 
cacheable mode, but they can’t be both enabled. We can config the swreg57[28], 
swreg57[29] to enable cache and config the swreg65 to control the ref buffer. 

3. You should config VDPU_SWREG57[0] as 1’b1 to enable video decoder. And config 
VDPU_SWREG41[0] as 1’b1 to enable pp. If pp performed in pipeline with decoder, you 
should config VDPU_SWREG41[4] as 1’b1 and then config VDPU_SWREG57[0] as 1’b1 to 
enable decoder and pp. 

4. Wait for the frame interrupt, and then check if the frame decoder ready interrupt is right 
or not, after that, you can get the processed results in the target DDR. 

5. Clear all the interrupts, repeat step 2~4 to start a new frame decoder or encoder. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 674 


RK3588 TRM-Part1 


5.6.3 VDPU381 decoder Configuration Flow 

1. Prepare the data in the DDR. 

2. Set the H265 general system configuration. such as working mode in RKVDEC.swreg9, 
in/out endian in RKVDEC.swreg8. 

3. Set the picture parameters with RKVDEC.swregO~ RKVDEC.swreg63. 

4. Set the input and output data base address and H265 reference configuration with 
RKVDEC.swreg64~ RKVDEC.swreg127. 

5. If CABAC error detection is desired, set the RKVDEC.swreg21 to enable the corresponding 
error detection. 

6. Set the interrupt configuration with RKVDEC.swreg1i1 and start the H265 with 
RKVDEC.swreg10. 

7. Wait for the frame interrupt, and then get the processed results in the target DDR. 

8. Clear all the interrupts, and repeat Process2~Process8 to start a new frame decoding if 
the decoding is not finished yet. 

5.6.4 VDPU381 Link table Pointer mode configuration flow 


Prepare register config 
into DDR 


Hardware returen to 


— J as 


Config mmu DTE 


—— 


Select work in link 
table mode by set 
link_mode_en=1 


__¥ ff 


Error process,such 
soft reset and so on 


Config register stoage 
address Hardware will stop 
decoder and auto 


Check swreg1 to get 


A more information 
disable 
about error type 


link_mode_en 


Config other control 
registers 


v pon 


y Be 
<< Error dectect? > 
Add more frame jd more | Config cfg_done Se se 


No needAdd more 
i \ 


7H need to add : | \ 

[Sa ae Config cfg_done IP decoder 
< es f } 
SF x / 


get interrupt ,then clr 
interrupt. 
Check if there have 
any error and how 
many frame be 
decodered 


Fig. 5-14 Link table mode work flow 


1. Prepare all the register config value into DDR. 

2. Config mmu DTE and enable mmu before config link table mode. 

3. Config link_mode_irq and other link table mode register. The register is from 
link_tale_swregO~link_table_swreg2. 

4. Config config_done(set link_table_swreg3[0]=1’b1) to make the link table register 
configuration effect, after that, hardware will begin to decoder frame by frame. 

5. If you need to add more frame, you can use superaddition mode, you can add more frame 
when decoder at any status. 

6. If all config be rdy, you should enable the working flag by config link_mode_en 
(link_table_swreg6[0]) to 1. 

7. If all the frame be decodered, the hardware will hold the working status wait user to 
process, you can add more frame or set link_mode_en=O(need to set config_done=1’b1) to 
finish link table mode. 

8. When you get interrupt, at first, you should clear the irq, and then, goto check if there 
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have any error by check link_table_swreg4[31]=1'b1 or not. If any error found by hardware, 
the hardware will disable link table mode and stop decoder until user restart next link table 
mode. And then you can get more information about error type from normal register 
swreg225. 

9. When you get interrupt, if there doesn’t have any error, you may be to check the frame 
number which have been decoded. 

10. Please note that: Any link table register be config, you need to config swreg3[0]=1’b1 to 
make it effective. 

5.6.5 VDPU381 CCU configuration flow 


Prepare register config into Hardware returen to 
DDR | IDLE, you can restart 


Y Error process,such soft reset 
Config mmu & cache and so on 


. 


Enable core for work 


a Check err_info to get more 
information about error type 
Select ccu link mode by set 


sw_link_mode | 


Config register stoage 
address 


y 


Config other control 
registers 


y 


Hardware will stop decoder 
and auto disable ccu_work_en 


Error dectect? 
Add more frame ——__ set ccu_config_done == 
Add more frame No need Add 
more frame 
pa Se Config cfg_done a > get IRQ ,then clr IRQ. 
add more? [ IP \ Check if there have any error 
\ decoder |} and how many frame be 


decodered 


Fig. 5-15 Ccu mode work flow 


1. Prepare all the register config value into DDR. 

2. Config mmu&cache and enable mmu&cache before config sw_link_mode. 

3. Select which cores work control by CCU, and enable these core by set resister 
(RKVDEC_BASE+0x0000 

4. Config ccu_link_mode, ccu_cfg_start_addr and other ccu config resister 

5. If all config be rdy, you should enable the working flag by config ccu_work_en set 
swreg6_ccu_work_en[0]=1’b1 

6. Config ccu_config_done(set swreg3_ccu_config_down[0]=1'’b1) to enble ccu configuration 
effect, after that, hardware will begin to decoder frame by frame. 

7. If you need to add more frame, you can use superaddition mode, you can add more 
frame when decoder at any status. 

8. If all the frame be decodered, the hardware will hold the working status wait user to 
process, you can add more frame or set sw_link_mode =0 to finish link table mode. 
9.When you get interrupt, at first, you should clear the irq, and then, goto check if there 
have any error by check swreg21_ccu_core_err_sta[1:0]=2’bO or not. If any error found by 
hardware core, the error hardware core will disable itself, and if all selection hareward core 
error, ccu stop decoder until user restart next ccu_mode. 

10. When you get interrupt, if there doesn’t have any error, you may be to check the frame 
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number which have been decoded. 

11. Please note that: Any link table register be config, you need to config ccu_config_done 

=1’b1 to make it effective. 

5.6.6 VDPU720 JPEG decoder Configuration flow 

1. Prepare the decoder data in the DDR memory, and in decoder other than JPEG decoder, 

the input stream buffer should at least contain a slice or a frame data, otherwise the 

decoder will produce an interrupt and show error and then reset itself. 

2. Config all the registers will be used. 

3. You should config VDPU720_SWREGi1[0] as 1’bi to enable JPEG decoder. 

4. Wait for the frame interrupt, and then check if the frame decoder ready interrupt is right 

or not, after that, you can get the processed results in the target DDR. 

5. Clear all the interrupts, repeat step 2~4 to start a new frame decoder or encoder. 

5.6.7 VEPU121 JPEG encoder Configuration flow 

1. Prepare the encoder data in the DDR memory 

2. Config all the registers will be used. And please notice that which be list as follows: 

@ For encoder: We can configure the registers to control the input picture data format 
(such as endian and swap), but some input data format are fixed, such as cabac_table 
data. And the register VEPU_SWREGO~31 are JPEG quantization registers. They are 
write only registers. When you want to write these registers, you should first set 
VEPU_SWREG103[0] to 1’b0 and VEPU_SWREG103[5:4] to 2’b10( select JPEG mode). 

3. VEPU_SWREG103[0] set to 1’b1 to enable encoder. 

4. Wait for the frame interrupt, and then check if the frame decoder ready interrupt is right 

or not, after that, you can get the processed results in the target DDR. 

5. Clear all the interrupts, repeat step 2~5 to start a new frame decoder or encoder. 

5.6.8 VEPU580 Application Notes 


5.6.8.1 VEPU Working Mode 


VEPU supports two working modes: Register Configuration Mode and Link Table Mode. 


In Register Configuration Mode, encoding a frame needs to be divided into three steps: 
Configure encoding parameters, start encoding, and then wait for enocoding finish. 
Configuration register and interrupt response time will reduce the encoding speed, but 
software can adjust the configuration of the next frame in real time accoding to the encoding 
result of the previous frame. 


In Link Table Mode, User can store several frames’ configurations in DDR before encoding or 
add new frames to be encoded while VEPU is processing the previous one. This will save the 
time of interrupt response and register configuration and let VEPU and software process in 
parallel. 


Rate Control 
Section 


Rate Control 
Section 


Rate Control 
Section 


Frame Configure 
Section 


Frame Configure 
Section 


Frame Configure 
Section 


LKT_BASE_ADDR 


All the configurations for each frame encoding are organized into a Node, and the 


Base Section 


Parameter 
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| 


AN 


Subject Adjust 


Section 


OSD 
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Info 
Section 


Scaling List 
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Base Section 


Parameter 
Section 


| 


Subject Adjust 
Section 


OSD 
Section 


Info Scaling List 
Section Section 


Node[1] 


Base Section 


Parameter 
Section 


Subject Adjust 
Section 


OSD 
Section 


Info 
Section 


Scaling List 
Section 


Node[2] 


Fig. 5-16 VEPU mode mode 


configurations in each Node are classified into different sections. There’re 7 sections for each 


Nodes: 


@ Base Section: Contains the information of other sections for current Node and Base 
Section of the next node, including whether it is valid and the starting address. 
@ Frame Configure Section: Contains the base frame configurations. 
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Rate Control Section: Contains the configurations for Rate Control. 
Parameter Section: Contains the configurations of optional parameters. 
Subjective Adjust Section: Contains the configurations for subjective Quality 
Adjustment. 
Scaling List Section: Contains the configurations for User Defined Scaling List. 
OSD Section: Contains the configurations for OSD application. 
Info Section: Contains the encoding informations sent out by VEPU. 

Table 5-20 Link Table Node Section mapping and size 


Corresponding Register Address Offset 


Info Section [32 bytes |0x4000~0x401c 


5.6.8.2 VEPU Buffer Allocation 


User should allocate the following buffers and informs VEPU before the corresponding frame 

encoding starts. 

@ Video Source Buffers: They store the encoded frame data and contain 1 to 3 buffers 
accoding to different color formats. 

@ Down Sampled Frame buffers: They store the Down Sampled Frame data for coarse ME, 
one for current frame if it will be referred while another for the reference frame if 
current frame contains P slice. 

@ Reconstruction Frame Buffers: One for current frame if it will be referred by other 
frames, and another for the reference frame if current frame contains P slice. 

@ Collocated MV buffers: One for current frame if it will be referred as col-Pic, and another 
for collocated picture if current frame contains P slice. 

@ Line Buffer: VEPU uses external space as linebuffer when the width of encoded frame or 
TILE is greater than 4K. 

@ TILE Buffer: It contains TILE boundary informations for cross TILE loop filter and frame 

buffer compression. 

Bitstream Buffer: VEPU stores encoded bitstreams in Bitstream Buffer. 

Motion Information Buffer: VEPU can output ME results for user expanded application. 

Link Table Buffers and ROI Buffers: described in corresponding function chapers. 


5.6.8.2.1 Video Srouce Buffers 


Depending on different video source format, there’re up to 3 buffers should be allocated: 
@ VSBUFO: start address is configured by VEPU_ADR_SRCO 
@ VSBUF1: start address is configured by VEPU_ADR_SRC1 
@ VSBUF2: start address is configured by VEPU_ADR_SRC2 
Table 5-21 Video Source Buffer allocation 


Color format Data format VSBUFO VSBUF1 VSBUF2 

YUV444 8bit YUV444 ALL 

YUV422 8bit YUYV ALL 
YUV422 Planar Y U V 
YUV422 Semi-Planar Y U+V 
Frame Buffer Compression Header Body 

YUV420 8bit YUV420 Planar Y U V 
YUV420 Semi-Planar Y U+V 
Frame Buffer Compression Header Body 

YUV400 8bit YUV400 Y 

RGB ARGB8888 ALL 
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Color format Data format VSBUFO VSBUF1 VSBUF2 
RGB888 ALL 
RGB565 ALL 


5.6.8.2.2 Down Sampled Frame Buffers 


Down-sampled frame buffer is for VEPU coarse motion estimation. If current frame will be 
referred in subsequent encoding, the down-sampled current frame buffer should be 
allocated with the start address of VEPU_ADR_DSPW. If current frame is P frame, a 
reference frame buffer should be selected and set the start address to VEPU_ADR_DSPR. 
The size of Down Sampled Frame Buffer is: 

((VEPU_ENC_RSL.pic_wd8_m1i+8)/8) x (VEPU_ENC_RSL.pic_hd8_m1i+2)/2) x 64Bytes. 
Note that the start address of Down Sampled Frame Buffer should be 1KB aligned. 


5.6.8.2.3 Reconstruction Frame Buffers 

Reconstruction Frame Buffer store the reconstructed frame data for motion estimation. 
Because Frame Buffer Compression is implemented, each frame buffer has a head portion 
and a body portion. VEPU_ADR_RFPW_H and VEPU_ADR_RFPW_B should be set to the head 
portion and body portion start address of current frame buffer separately. 
VEPU_ADR_RFPR_H and VEPU_ADR_RFPR_B should be set to the header portion and body 
portion start address of reference frame buffer. 

The size of head portion of current and reference frame buffer is: 
(((VEPU_ENC_RSL.pic_wd8_m1+2)/2) x ((VEPU_ENC_RSL.pic_hd8_mi+1)x2) +15)/16 x 
16Bytes. 

The size of body portion of current and reference frame buffer is: 
((VEPU_ENC_RSL.pic_wd8_m1+2)/2) x ((VEPU_ENC_RSL.pic_hd8_m1+1)x2) x 96Bytes. 
Note that the head and body start address should be 4K bytes aligned. 


5.6.8.2.4 Collocated Mv Buffers 


Collocated Mv Buffers store the col-mv information for HEVC encoding. 

When VEPU_ME_CFG.colmv_stor is 1, VEPU will store the col-mv information of current 
encoding frame into the Collocated Mv Buffer with the start address of VEPU_ADR_CMVW. 
When VEPU_ME_CFG.colmv_load is 1, VEPU will load the col-mv information from the 
Collocated Mv Bufffer with the start address of VEPU_ADR_CMVR. 

The size of Collocated Mv Buffer is calculated by the following function: 
((VEPU_ENC_RSL.pic_wd8_m1+8)/8) x ((VEPU_ENC_RSL.pic_hd8_m1+8)/8) x 32Bytes. 
Note that the start address should be 1K bytes aligned. 


5.6.8.2.5 Line Buffer 


VEPU uses external memory space as line buffer when the width of encoded TILE or frame is 
bigger than 4K. The size of Line Buffer is: (VEPU_ENC_RSL.pic_wd8_m1+8)/8) x 480 Bytes. 


5.6.8.2.6 TILE Buffer 


VEPU stores the Loop Filter and Frame Buffer Compression Information of the right TILE 
boundary and load it of the left side. Note that VEPU does not store if current TILE is the 
rightmost one of the frame, and does not load if current TILE is the leftmost one. 
The size of TILE Buffer is: (VEPU_TLIE_CFG_HEVC.tile_h_m+1) x 128 x 16 Bytes 


5.6.8.2.7 Bitstream Buffer 


VEPU stores the encoding result (bit stream) into bit stream buffer. 

There are 4 address pointers for one bit stream buffer management: 

@ \VEPU_ADR_BSBT: top address, not included. 

@ VEPU_ADR_BSBB: bottom address, included. 

@ \VEPU_ADR_BSBR: read address to avoid overlap. 

@ \VEPU_ADR_BSBW: write start address. 

Two types of buffer management strategy can be implemented by configuring the four 
address pointers: single buffer and cyclic buffer management. 

Single buffer management allocates a new buffer for each frame while cyclic buffer 
management allocates a shared cyclic buffer for all encoding frames. 

Interrupt VEPU_INT_STUS.bs_ovflr will assert when write address meets read address 
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(which indicates buffer is full) and encoding process is paused. Driver should allocated a new 
buffer to continue current frame encoding by setting new values to the four address pointers 
or change buffer read address (read out the bitstream before that), and then the encoding 
process will continue. 

Note that VEPU_ADR_BSBW must be configured after the other 3 address pointers. 


5.6.8.2.8 Motion Information Buffer 


When VEPU_ENC_PIC.mei_stor is 1, the Motion Information Buffer should be allocated with 
the start address of VEPU_ADR_MEIW. VEPU stores best motion vector and corresponding 
SAD into this buffer just for user extended extraction. 

The size of Motion Information Buffer is: 

((VEPU_ENC_RSL.pic_wd8_m1+32)/32) x (VEPU_ENC_RSL.pic_hd8_m1+1)x2) x 64Bytes. 


5.6.8.3 VEPU ROI Application 


VEPU supports block mapping ROI configuration. Each CTU(for HEVC) or MB(for H.264) can 
be configured by the corresponding structs stored in ROI_BASE_BUF, which is called 
ROI_BASE_STRUCT. 

The ROI_BASE_STRUCT contains the base configuration for each CTU or MB, and the 
switches for 3 extended ROI configuration structs: ROI_QP_STRUCT, ROI_AMV_STRUCT and 
ROI_FMV_STRUCT. 


5.6.8.3.1 ROI configuration for HEVC 


User can specify partition, prediction mode, QP, and Mvs of each CTU though HEVC ROI 
configuration. The ROI configuration stucts and mapping relations are shown in the figure 
below. 


ctu | CTU 
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1,5 | 1,6 


CTU | CTU 


Encoding Frame 
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| | | ROI_BASE_BUF 
ROL_CUQP| STRUCT| ROI_CUQP| STRUCT ROL_CUQP| STRUCT[O 
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Fig. 5-17 HEVC ROI configuration summary 


Each CTU has its corresponding ROI_BASE_STRUCT stored in ROI_BASE_BUF, it contains the 
basic ROI configurations as listed in the table below. 


Table 5-22 ROI_BASE STRUCT for HEVC 


5 Area Mv enable. VEPU will get AMV from ROI_AMV 
= STRUCT if this field is 1. 


11 
s10_—Reserved | 


QP adjustment enable. VEPU will get the QP 
adjustment from ROI_QP_STRUCT if the corresponding 
bit is 1. 

qp_adj[85] qp_adj[85]: adjust the QP of CU64 
qp_adj[83:80]: adjust the QP of CU32[3~0] 
qp_adj[ 79:64]: adjust the QP of CU16[15~0] 
qp_adj[63:0] : adjust the QP of CU8[63~0] 


Force CU split if the corresponding bit is 1. 

force_split[85]: force split of CU64 
force_split[85] force_split[83:80]: force split of CU32[3~0] 

force_split[79:64]: force split of CU16[15~0] 


force_split[63:0]: reserved 
CU will be encoded as INTRA if the corresponding 
section is 1. (each section has 2 bits, values of 2 and 3 
are reserved) 
force_intra[85][1:0] |force_intra[85][1:0]: force intra of CU64 
force_intra[83:80][1:0]: force intra of CU32[3~0] 
force_intra[79:64][1:0]: force intra of CU16[15~0] 
force_intra[63:0][1:0]: force itnra of CU8[63:0] 
CU will be encoded as INTER with Mv(0,0) if 
corresponding section is 2; with the Mv assigned by 
ROI_FMV_STRUCT if corresponding section is 3. (value 
of 1 is reserved). 
force_inter[85][1:0]: force inter of CU64 
force_inter[83:80][1:0]: force inter of CU32[3~0] 
force_inter[79:64][1:0]: force inter of CU16[15~0] 
force_inter[63:0][1:0]: force inter of CU8[63~0] 


force_inter[85][1:0] 


Each CTU has its corresponding ROI_QP_STRUCT stored in ROI_QP_BUF, it contains 85 CUs’ 
QP configurations which are called ROI_CUQP_STRUCT. Considering address alignment, 
spaces of 96 ROI_CUQP_STRUCT are allocated for each ROI_QP_STRUCT, and the high 11 of 
them are reserved. The definition of ROI_CUQP_STRUCT is listed in the table below. 
Table 5-23 ROI_CUQP_SRUCT for HEVC 
Description 
QP adjustment mode. 
0: relative QP adjuctment 


1: absolute QP adjustment 


14:8 lqp_value ———«*([QP adjustment value. Two's complement. 
7:4 |qp_clip The index of QP clipping, values from 0 to 7. 
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| Bit | Field =| Ci escription 


3:0 reserved 


Each CTU has 1 ROI_AMV_STRUCT. It specifies a searh area for Motion Estimation. 
Table 5-24 ROI ROI AMV_STRUCT for HEVC 


The vertical component of area Mv, with 1 pixel 
accuracy. 


The horizontal component of area Mv, with 1 pixel 
accuracy. 


Each CTU has 85 PUs and each PU has its own forced Mv configurations called 
ROI_PUMV_STRUCT. Considering address alignment, spaces of 96 ROI_PUMV_STRUCT are 
allocated for each ROI_LFMV_STRUCT, and the high 11 of them are reserved. The definition 
of ROI_PUMV_STRUCT is listed in the table below. 


Table 5-25 ROI ROI_PUMV_STRUCT for HEVC 


ae The vertical component of forced Mv, with 1/4 pixel 
=e accuracy. 


15:0 fimex The horizontal component of forced Mv, with 1/4 pixel 
accuracy. 


5.6.8.3.2 ROI configuration for H.264 


User can specify partition, encoding mode, QP, and Mvs of each MB though H.264 ROI 
configuration. The ROI configuration stucts and mapping relations are shown in the figure 
below. In particular, every 4 MBs share one ROI_LAMV_STRUCT and one ROI_FMV_STRUCT. 
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ROI_BASE_STRUCT[O] | ROI_BASE_STRUCT[1] | ROI_BASE_STRUCT[2] | RO|_BASE_STRUCT[3] | ROI_BASE_STRUCT[4] |o © © 


ROI_BASE_BUF 


ROI_QP_§TRUGT[O] ROI_QP_STRUCT[4] |O0 © © 


ROI_QP_BUF 


ROI_PUMV_STRUCT[O] RO|_PUMV_STRUCT[O] 
ROI_PUMV_STRUCT[1] ROI_PUMV_STRUCT[1] 
ISS RE ee 
ROI PUMV. - STRUCT[83] 7 ROI_PUMV. "STRUCT[83] 
ROI_FMV_STRUCT[O] ROI_FMV_STRUCT[1] ROI_FMV_BUF 


Fig. 5-18 H.264 ROI configuration summary 


Each MB has its corresponding ROI_BASE_STRUCT stored in ROI_BASE_BUF, it contains the 
basic ROI configurations as listed in the table below. 


TS a 5-26 ROI BASE STRUCT for H.264 
i eseription 


pao Se 
ROT AMV_ STRUCT if this field is 1. 
QP adjustment enable. VEPU will load ROI_QP_ STRUCT to 
mr aa get the QP adjustment configurations if ithis field is 1. 
eosifreseved | 


Mode Mask. Disable the encoding mode if corresponding 
bit is 1. 
mode_mask[8]: disable inter4x4 
mode_mask[7]: disable intra4x4 
mode_mask[6]: disable intra8x8 

50:42 |mode_mask[8:0] mode_mask[5]: disable intrai6x16 
mode_mask[4]: disable inter8x8 with T4 
mode_mask[3]: disable inter8x8 with T8 
mode_mask[2]: disable inter16x16 with T4 
mode_mask[1]: disable inter16x16 with T8 
mode_mask[0]: disable skip mode 
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Bit | Field =| SCéiescription 


Partition will be encoded as INTER with Mv(0,0) if 
corresponding section is 2; with the Mv assigned by 
ROI_FMV_STRUCT if corresponding section is 3. (value of 


force_inter[21][1:0] 1 is reserved). 
force_inter[21][1:0]: force inter of 16x16 partition 
force_inter[20:16][1:0]: force inter of 8x8 partition[3~0] 
force_inter[15:0][1:0]: force inter of 4x4 partition[15~0] 


Each MB has its corresponding ROI_QP_STRUCT stored in ROI_QP_BUF, it contains the QP 
Adjustment Configurations as listed in the table below. 


Table 5-27 ROI_QP_SRUCT for H.264 


cet [Feld fC escription 


QP adjustment mode. 
15 adj_mode O: relative QP adjuctment 
1: absolute QP adjustment 


7:4 |qp_clip The index of QP clipping, values from 0 to 7. 
3:0 [reserved | MNP 


Every 4 MBs share one ROI_AMV_STRUCT. It specifies a searh area for Motion Estimation. 


Table 5-28 ROI ROI_AMV_STRUCT for H.264 


ee [ela Description 


The vertical component of area Mv, with 1 pixel 

accuracy. 

The horizontal component of area Mv, with 1 pixel 
15:0 amv_x 

accuracy. 


Each 4 MBs have 84 PU Forced Mv configurations(each MB has 21 Mvs) called 
ROI_PUMV_STRUCT. Considering address alignment, spaces of 96 ROI_PUMV_STRUCT are 
allocated for each ROI_LFMV_STRUCT, and the high 12 of them are reserved. The definition 
of ROI_PUMV_STRUCT is listed in the table below. 


Table 5-29 ROI ROI_PUMV_STRUCT for H.264 


_ Bit | Field | —Cescription 


The vertical component of forced Mv, with 1/4 pixel 


The horizontal component of forced Mv, with 1/4 pixel 
15:0 fmv_x 
accuracy. 
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Chapter 6 General Register Files (GRF) 


6.1 Overview 


The general register file will be used to do static setting by software, which is composed of 
many registers for system control. The GRF is located at several addresses. 


6.2 Function Description 


The function of general register file is: 
@ GPIO IOMUX control 
@ GPIO PAD control 
@ Common system control 
@ Record the system state 
Table 6-1 GRF Address Mapping Table 


PMUO_GRF OxFD588000 
PMU1_GRF OxFD58A000 
SYS_GRF OxFD58C000 
BIGCOREO_GRF OxFD590000 
BIGCORE1_GRF OxFD592000 
LITCORE_GRF OxFD594000 
DSU_GRF OxFD598000 
DDRO1_GRF OxFD59C000 
DDR23_GRF OxFD59D000 
CENTER_GRF OxFD59E000 
GPU_GRF OxFD5A0000 
NPU_GRF OxFD5A2000 
VOP_GRF OxFD5A4000 
VO0_GRF OxFD5A6000 
VO1_GRF OxFD5A8000 
USB_GRF OxFD5ACO00 
PHP_GRF OxFD5B0000 
CSIDPHY0O_GRF OxFD5B4000 
CSIDPHY1_GRF OxFD5B5000 
PCIe3PHY_GRF OxFD5B8000 
PIPE_PHYO_GRF OxFD5BC000 
PIPE_PHY1_GRF OxFD5C0000 
PIPE_PHY2_GRF OxFD5C4000 
USBDPPHY0_GRF OxFD5C8000 
USBDPPHY1_GRF OxFD5CCO00 
USB2PHY0_GRF OxFD5D0000 
USB2PHY1_GRF OxFD5D4000 
USB2PHY2_GRF OxFD5D8000 
USB2PHY3_GRF OxFD5DCO000 
HDPTXPHY0O_GRF OxFD5E0000 
HDPTXPHY1_GRF OxFD5E4000 
MIPICDPHYO_GRF OxFD5E8000 
MIPICDPHY1_GRF OxFD5EC000 
PMU1_IOC OxFD5FO000 
PMU2_IOC OxFD5F4000 
BUS_IOC OxFD5F8000 
VCCIO1_4 IOC OxFD5F9000 
VCCIO3_5_IOC OxFD5FA000 
VCCIO2_IOC OxFD5FB000 
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VCCIO6_IOC OxFD5FCO00 
EMMC_IOC OxFD5FDO000 


6.3 PMUO_GRF Register Description 


6.3.1 Registers Summary 


Reset 
Value 


Description 


MUO _GRF SOC _CON2 0x0008 W_ {0x00001410 |System control register 2 
MUO GRF SOC CON3 0x000C W x00000000 stem control register 3 


PMUO _GRF IO RET CON 


[PMUO_GRF SOC CONO | 
P Ww 
P Ww 


0x0020 w_ |ox00000000 IO retention control register 0 


0 
ee eae ieee 0x0024 w_ Joxoo000000 10 retention control register 1 
Pp 
Pp 
Pp 


[PMUO_GRF_OS REG10 | 
[PMUO_GRF_OS REG11 | 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.3.2 Detail Registers Description 


PMUO GRF SOC CONO 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
Se 1'bO: Write access disable 
1'bi: Write access enable 
clk_ref_mipi_dcphy0O_sel 
Clock source selection for clk_ref_mipi_dcphyo. 
= ae ee 1'bO: Select from generated clock 
1'b1: Select from oscillator 
clk_cr_para_sel 
Clock source selection for clk_cr_para. 
At RWaIOR 1'bO: Select from inverter of oscillator 
1'b1: Select from generated clock 


13:11)RO_|0x0_____—|reserved 


reserved 
clk_battery_pwrup_gate_en 
10 rw loxo Enable clock gating for battery power up logic. 
1'bO: Disable 
1'bi: Enable 
resetn_battery_pwrup_hold_ena 
Enable reset hold for battery power up logic. 
ee oe 1'bO: Disable 
1'bi: Enable 
dbclk_gpioO_sel 
Clock source selection for dbclk_gpioO. 
BN, [aD 1'bO: Select from oscillator 
1'b1: Select from clk_deepslow 
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| Bit |Attr|/ResetValue| Ci escription 
7 |RO_|OxO_ si reserved 


clk_deepslow_sel 
Clock source selection for clk_deepslow. 
: 2'hO: Select from divider output of oscillator 
ee Re EXO 2'h1: Select from external IO clock 
2'h2: Select from divider output of PMU_PVTM 
Others: Reserved 


4:1 |RO [Oxo reserved 
pd_pmu1_repair_enable 
Enable memory repair for PD_PMU1. 
1'bO: Disable 
1'b1: Enable 


PMUO GRF SOC CON1 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 
31:16 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
wi /Ox0000 1'bO: Write access disable 

1'b1: Write access enable 


presetn_pmu0O_ioc_hold_ena 

Enable reset hold for presetn_pmu0O_ioc. 
1'bO: Disable 

1'b1: Enable 
presetn_pmu0_grf_hold_ena 

Enable reset hold for presetn_pmu0O_grf. 
1'bO: Disable 

1'b1: Enable 


b presetn_gpio0_hold_ena 


= 


an an an 
N WwW A oO 


Enable reset hold for presetn_gpio0. 
1'bO: Disable 

1'b1: Enable 
dbresetn_gpioO_hold_ena 

Enable reset hold for dbresetn_gpioO. 
1'bO: Disable 

1'b1: Enable 


0x000 pmupvtm_clkout_div 
Clock divide factor for clock generated by PMU_PVIM 


PMUO GRF SOC CON2 
Address: Fe at, Sears Base + offset (0x0008) 
[Attr| Reset Value 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'bi: Write access enable 


reserved 


31:16}WO |0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


pmu0_mem_cfg_hdsprf 
Interface configuration for HDSPRF type memory in PD_PMUO. 
BitlO]: TEST1 
Bit[1]: TEST_RNM 
: Bit[4:2]: RM 

13:0 |RW |0x1410 Bit[5]; WMD 
Bit[7]: LS 
Bit[11:10]: WPULSE 
Bit[13:12]: RA 
Other bits: Reserved 


PMUO GRF SOC CON3 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


115:11/RO_|OxoO ss [reserved CU 
pmic_int_pol 
Polarity of PMIC int. 
1'bO: High active 
1'b1: Low active 
pmici_sleep_pol 
Polarity of pmici_sleep. 
1'bO: High active 
1'b1: Low active 
pmicO_sleep_pol 
Polarity of pmicO_sleep. 


1'bO: High active 
1'b1i: Low active 


pmici_sleep_iout_sel 
Source selection for pmic1_sleep. 
: VD_NPU power off request 
: VD_GPU power off request 
: VD_BIGCOREO power off request 
: VD_BIGCORE1 power off request 
: VD_DSU power off request 
: VD_VCODEC power off request 
: VD_DDR power off request 
: Low power mode or deep low power mode 
: Chip reset output 
: Deep low power mode 
: Low power mode 
Default: Reserved 
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| Bit [Attr|ResetValue| —Ci@Deesscription 
pmicO_sleep_iout_sel 
Source selection for pmicO_sleep. 
4'h1: VD_NPU power off request 
4'h2: VD_GPU power off request 
4'h3: VD_BIGCOREO power off request 
4'h4: VD_BIGCORE1 power off request 


4'h5: VD_DSU power off request 

4'h6: VD_VCODEC power off request 

4'h7: VD_DDR power off request 

4'h8: Low power mode or deep low power mode 
4'h9: Chip reset output 

4'ha: Deep low power mode 

4'hb: Low power mode 

Default: Reserved 


PMUO GRF IO RET CONO 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
BL TOWO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 [RO [0x00 si [reserved 
pmuio2_ret_ena 
Enable PMUIO2 retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


Enable VCCIO6 retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


Enable VCCIO5 retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


Enable VCCIO4 retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


Enable VCCIO3 retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


Enable VCCIO2 retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


Enable VCCIO1 retention mode by hardware. 
1'bO: Disable 

1'b1: Enable 

emmcio_ret_ena 

Enable EMMCIO retention mode by hardware. 
1'bO: Disable 

1'b1: Enable 
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PMUO GRF IO RET CONi 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 [RO [0x00 si [reserved 
pmuio2_ret_sftena 

Enable PMUIO2 retention mode by software. 
1'bO: Disable 

1'b1: Enable 

vccio6_ret_sftena 

Enable VCCIO1 retention mode by software. 
1'bO: Disable 

1'b1: Enable 

vccio5_ret_sftena 

Enable VCCIO5 retention mode by software. 
1'bO: Disable 

1'b1: Enable 

vccio4_ret_sftena 

Enable VCCIO4 retention mode by software. 
1'bO: Disable 

1'b1: Enable 

vccio3_ret_sftena 

Enable VCCIO3 retention mode by software. 
1'bO: Disable 

1'b1: Enable 

vccio2_ret_sftena 

Enable VCCIO2 retention mode by software. 
1'bO: Disable 

1'b1: Enable 

vcciol_ret_sftena 

Enable VCCIO1 retention mode by software. 
1'bO: Disable 

1'b1: Enable 

emmcio_ret_sftena 

Enable EMMCIO retention mode by software. 
1'bO: Disable 

1'b1: Enable 


PMUO GRF OS REGS 
Address: Operational Base + offset (0x0080) 


Reset Value 


; os_reg 
31:0 WRW /0x00000000 Operation system register 


PMUO GRF OS REG9 
Address: Operational Base + offset (0x0084) 


Reset Value 


os_reg 


B250: BW: 1000000000 Operation system register 


PMUO GRF OS REG10 
Address: Operational Base + offset (0x0088) 
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| Bit |Attr|ResetValue| Ci@eescription 


; os_reg 
0x00000000 Operation system register 


PMUO GRF OS REG1i 
Address: Operational Base + offset (Ox008C) 


| Bit |Attr| Reset Value Description 


; os_reg 


6.4 PMU1_GRF Register Description 


Reset » . 
PMU1GRF SOC CONO 0x0000 W_ {0x00000210 |System control register 0 
PMUIGRF SOC CON1 0x0004 W 0x00000000 stem control register 1 


S 
S 
PMU1IGRF SOC CON2 0x0008 W_ _{Ox00000000 |System control register 2 
S 
S 


6.4.1 Registers Summary 


PMU1GRF SOC CON3 0x000C W__|Ox00000000 |System control register 3 
PMU1GRF SOC CON4 0x0010 |W |OxOOOO000F 


We 
lw | 
Ww 
Ww 
lw | 
System control register 5 
System control register 6 
System control register 7 
Ww | S 
Ww S 
We | 
We 
Ww 
We | 
lw | 


[PMULGRF_ SOC CON8 _|0x0020__ |W stem control register 8 
IPMU1GRF_SOC CONS |0x0024 |W ystem control register 9 
[PMULGRF_SOC_CON10  |0x0028 |W 

[PMULGRF_ SOC CON11  |0x002C__ |W 


OxOOOOOFFO |System control register 10 
OxFFFFFFFF |System control register 11 
PMU1IGRF BIU CON 0x0050 W_ |0x00000000 |BIU interface control register 


PMUiIGRF BIU STS 0x0054 W_ |0x00000000 |BIU interface status register 


PMU1GRF MEM CONO  /0x0080 w_ foxooooz410 emory interface control register 
PMU1GRF MEM CON1  Joxo0s4 |w_ |loxoo001410 |Memory interface control register 


Siti 
Siti] 

PMU1GRF SOC STS 0x0060 |W [0x00000000 |System status register —s_s=i 
M 
0 
i 


PMU1GRF_MEM_CON2 — |0x0088 0x00008010 soo interface control register 
PMU1GRF MEM CON3 ‘/0x008C x00000010 Sale interface control register 


IPMUIGRE OS REG1 | x00000000 
PMULGRF OS REG2 _|0x0208 |W __|0x00000000 
PMULGRF OS REG3 _-|0x020C__[W__|0x00000000 
[PMUIGRF OS REG4 _|0x0210__|W_|0x00000000 
[PMULGRF_OS REGS _|0x0214__ [W__|0x00000000 
IPMULGRF_OS REG6 _-|0x0218 |W __|0x00000000 
[PMULGRF_OS REG7Z | 


ONP 0x0380 w_ Joxoo000000 SDMMC detect control register 
ee SD DETECT S |9,.9399 w_ |ox00000000 SDMMC detect status register 
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Value ides 


7 icra SD DETECT € |, 9300 w_ |oxo0000000 SDMMC detect clear register 
PHUTGRE SD_DETECT C | 93B0 w_ Joxooo003e8 SDMMC detect count register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.4.2 Detail Registers Description 


PMU1GRF SOC CONO 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, 


PC eseription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12|RO_|0x0___—_—reserved 


reserved CU 

force_jtag_uart 

Enable GPIOOb5 and GPIOOb6 switch to JTAG function if uart2_rx 
4, RW |0x0 low last for a specified period of time. 

1'bO: Disable 

1'b1: Enable 


10 [RO [0x0 sireserved 
clk_spll_ls_sel 
Path selection for SPLL clock output. 
1'b0O: Normal 
1'b1: Through level-shift cell 
sdmmc_det_masked_pin_sel 
Polarity selection for sdmmc_det_masked_pin. 
1'bO: Low active 


i2s1_8ch_mclkout_oe 

Output enable for i2si_8ch_mclkout. 
1'b0: Disable 

1'b1: Enable 

wakeup_timer_sel 

Select PMU_TIMER interrupt as PMU wake up source. 
1'bO: PMU_TIMER interrupt O selected 
1'b1: PMU_TIMER interrupt 1 selected 
clk_cpll_ls_sel 

Path selection for CPLL clock output. 

1'bO: Normal 

1'b1: Through level-shift cell 
pmu_pwr_idlereq 

Enable PD_PMU1 idle request by software. 
1'bO: Disable 

1'b1: Enable 

pmuwdt_pause 

PMU_WDT wdt pause enable. It is used to freeze the watchdog 
counter during pause mode 

1'bO: Disable 

1'b1: Enable 
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| Bit [Attr|ResetValue| ss ——“‘“‘;SSCéiS scription =— 
uartO_cts_inv 
Polarity selection for uartO_cts. 
1'bO: Low active 


1'b1: High active 
uartO_rts_inv 

Polarity selection for uartO_rts. 
1'bO: Low active 

1'b1: High active 


PMU1GRF SOC CONi1 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
: reset_width 
poe The chip output reset width, equals to reset_width*256. 


PMU1GRF SOC CON2 
Address: Operational Base + offset (0x0008 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SE Te WO, (0x0000 1'bO: Write access disable 
1'bi: Write access enable 


pwr3_sleep_sftena 

Enable pwr3_sleep by software. 

1'bO: Disable 

1'b1: Enable 

pwr3_sleep_iout_sel 

Source selection for pwr3_sleep. 
: VD_NPU power off request 
: VD_GPU power off request 
: VD_BIGCOREO power off request 
: VD_BIGCORE1 power off request 
: VD_DSU power off request 


0x0 


: VD_VCODEC power off request 
: VD_DDR power off request 
Default: Controlled by pwr3_sleep_sftena 
pwr2_sleep_sftena 
Enable pwr2_sleep by software. 
1'bO: Disable 
1'b1: Enable 


pwr2_sleep_iout_sel 
Source selection for pwr2_sleep. 
3'h1: VD_NPU power off request 
: VD_GPU power off request 
: VD_BIGCOREO power off request 
: VD_BIGCORE1 power off request 
: VD_DSU power off request 
: VD_VCODEC power off request 
: VD_DDR power off request 
Default: Controlled by pwr2_sleep_sftena 
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| Bit |Attr|ResetValue| Ci@eescription 


pwri_sleep_sftena 

Enable pwri_sleep by software. 
mi RME OD 1'bO: Disable 

1'b1: Enable 


pwri1_sleep_iout_sel 
Source selection for pwri_sleep. 
3'h1: VD_NPU power off request 
3'h2: VD_GPU power off request 
; 3'h3: VD_BIGCOREO power off request 
ee ROX 3'h4: VD_BIGCORE1 power off request 
3'h5: VD_DSU power off request 
3'h6: VD_VCODEC power off request 
3'h7: VD_DDR power off request 
Default: Controlled by pwr1_sleep_sftena 


pwr0_sleep_sftena 

Enable pwr0_sleep by software. 
Ae (ide oe 1'bO: Disable 

1'b1: Enable 


pwr0_sleep_iout_sel 
Source selection for pwrQ_sleep. 
: VD_NPU power off request 
: VD_GPU power off request 
: : VD_BIGCOREO power off request 
er RU (Oxe : VD_BIGCORE1 power off request 
: VD_DSU power off request 
: VD_VCODEC power off request 
: VD_DDR power off request 
Default: Controlled by pwr0_sleep_sftena 


PMU1GRF SOC CON3 
Address: Operational Base + offset (OxO00C 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116|WO |/0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:5 |RO [0x000 reserved 


wdt_reset_trigger_en 

Enable WDT reset trigger for DDR fail safe. 
same calle’ 1'b0: Disable 

1'b1: Enable 


3:1 |RO [Oxo [reserved 


tsadc_shut_reset_trigger_en 

Enable TSADC shut reset trigger for DDR fail safe. 
pre eee 1'b0: Disable 

1'b1: Enable 


PMU1GRF SOC CON4 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


ddrio_rstiov_enter_ena 
Enable DDR IO enter retention mode through RSTIOV by 
hardware for DDR fail safe. 
1'bO: Disable 
1'b1: Enable 
15:12)/RW |0x0 Bit{12] used for DDR channel 0. 
Bit{13] used for DDR channel 1. 
Bit{14] used for DDR channel 2. 
Bit{15] used for DDR channel 3. 
When RSTIOV mode selected, the corresponding bit of 
ddrio_ret_enter_ena should be set to 1. 


11:4 [RO |Ox0O si freserved = CC FGF 


ddrio_ret_enter_ena 
Enable DDR IO enter retention mode through RETON/RETOFF or 
RSTIOV by hardware for DDR fail safe. 
1'bO: Disable 
3:0 |RW |Oxf 1'b1: Enable 
Bit{O] used for DDR channel 0. 
Bit{1] used for DDR channel 1. 
Bit{2] used for DDR channel 2. 
Bit[3] used for DDR channel 3. 


PMU1GRF SOC CON5 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value, 


PC escription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


ddrio_rstiov_enter_sftena 
Enable DDR IO enter retention mode through RSTIOV by software 
for DDR fail safe. 
1'bO: Disable 
15:12}RW |0x0 1'b1: Enable 
Bitl[12] used for DDR channel 0. 
Bit[13] used for DDR channel 1. 
Bit{14] used for DDR channel 2. 
Bit{15] used for DDR channel 3. 
reserved 


11:4 |RO_|0x00 [reserved 


ddrio_reton_enter_sftena 
Enable DDR IO enter retention mode through RETON/RETOFF by 
software for DDR fail safe. 
1'bO: Disable 
3:0 |RW |Ox0 1'b1: Enable 
Bit{O] used for DDR channel 0. 
Bit{1] used for DDR channel 1. 
Bit{[2] used for DDR channel 2. 
Bit[3] used for DDR channel 3. 


PMU1GRF SOC CON6 
Address: Operational Base + offset (0x0018) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP TO WO (Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


upctl_c_sysreq_sftena 
Enable for DDRC hardware low-power clock request by software. 
1'b0O: Disable 
1'b1: Enable 
pote RW Bit{11] used for DDR channel 0. 
Bit{12] used for DDR channel 1. 
Bit{13] used for DDR channel 2. 
Bit{14] used for DDR channel 3. 
ddrc_c_gating_en 
Enable DDRCTRL's core-clock auto clock gating for DDR fail safe. 
1'bO: Disable 
1'b1: Enable 
pte EW Bit[8] used for DDR channel 0. 
Bit{9] used for DDR channel 1. 
Bit{10] used for DDR channel 2. 
Bit{11] used for DDR channel 3. 


sref_c_enter_en 

Enable DDR self-refresh mode for core-clock domain by hardware 
for DDR fail safe. 

1'bO: Disable 

1'b1: Enable 

Bit[4] used for DDR channel 0. 

Bit{5] used for DDR channel 1. 

Bit{6] used for DDR channel 2. 

Bit[7] used for DDR channel 3. 

ddrio_ret_exit_ena 

Enable DDR IO exit retention mode through RETON/RETOFF or 
RSTIOV by hardware for DDR fail safe. 

1'bO: Disable 

1'b1: Enable 

Bitl[0] used for DDR channel 0. 

Bit{1] used for DDR channel 1. 

Bit{2] used for DDR channel 2. 

Bit[3] used for DDR channel 3. 


PMU1GRF SOC CON7 
Address: Operational Base + offset (Ox001C 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31216)WOr|/0x0000 1'bO: Write access disable 
1'b1: Write access enable 


presetn_pmu_pwm_hold_ena 

Enable reset hold for presetn_pmu_pwm. 
eile (aside hes 1'bO: Disable 

1'b1: Enable 

presetn_pmui_biu_hold_ena 

Enable reset hold for presetn_pmu1_biu. 
se. HEE: Oxo 1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| SS Ci@eescription 


presetn_pmui_ioc_hold_ena 

Enable reset hold for presetn_pmu1_ioc. 
BS. RPE ONY 1'bO: Disable 

1'b1: Enable 


presetn_pmui_grf_hold_ena 

Enable reset hold for presetn_pmu1_grf. 
1'bO: Disable 

1'b1: Enable 

presetn_i2cO_hold_ena 

Enable reset hold for presetn_i2c0. 

1'bO: Disable 

1'b1: Enable 

presetn_pmu1_cru_hold_ena 

Enable reset hold for presetn_pmu1_cru. 
1'bO: Disable 

1'b1: Enable 
mresetn_mipi_dcphy1_hold_ena 

Enable reset hold for mresetn_mipi_dcphy1. 
1'bO: Disable 

1'b1: Enable 
mresetn_mipi_dcphyO_hold_ena 

Enable reset hold for mresetn_mipi_dcphyO. 
1'bO: Disable 

1'b1: Enable 
mresetn_i2s1_8ch_tx_hold_ena 

Enable reset hold for mresetn_i2s1_8ch_tx. 
1'bO: Disable 

1'b1: Enable 
mresetn_i2s1_8ch_rx_hold_ena 

Enable reset hold for mresetn_i2s1_8ch_rx. 
1'bO: Disable 

1'b1: Enable 

hresetn_vad_hold_ena 

Enable reset hold for hresetn_vad. 

1'bO: Disable 

1'b1: Enable 
hresetn_pmu_mcu_biu_hold_ena 

Enable reset hold for hresetn_pmu_mcu_biu. 
1'bO: Disable 

1'b1: Enable 

hresetn_pmu_biu_hold_ena 

Enable reset hold for hresetn_pmu_biu. 
1'bO: Disable 

1'b1: Enable 

hresetn_pdm0O_hold_ena 

Enable reset hold for hresetn_pdm0O. 

1'bO: Disable 

1'b1: Enable 

hresetn_i2s1_8ch_hold_ena 

Enable reset hold for hresetn_i2s1_8ch. 
1'bO: Disable 

1'b1: Enable 


0x0 


= 
= 


a 
oO 


= 


= 


= 


= 


= 


= 


= 


= 


12 RW 
oe 
aa 
aa 
aa 
ac 
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| Bit |Attr|ResetValue| —Ci@eescription 


fresetn_pmu_mcu_hold_ena 

Enable reset hold for fresetn_pmu_mcu. 
EVE OKO 1'b0: Disable 

1'b1: Enable 


PMU1GRF SOC CON8 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value, 


Pit téeecription sd 
write_enable 
fl Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


resetn_pdm0O_hold_ena 

Enable reset hold for resetn_pdmoO. 

1'bO: Disable 

1'b1: Enable 
resetn_otgphy_u3_1_hold_ena 

Enable reset hold for resetn_otgphy_u3_1. 
1'bO: Disable 

1'b1: Enable 
resetn_otgphy_u3_0_hold_ena 

Enable reset hold for resetn_otgphy_u3_0. 
1'bO: Disable 

1'b1: Enable 
resetn_otgphy_u2_1_hold_ena 

Enable reset hold for resetn_otgphy_u2_1. 
1'bO: Disable 

1'b1: Enable 
resetn_otgphy_u2_0_hold_ena 

Enable reset hold for resetn_otgphy_u2_0. 
1'bO: Disable 

1'b1: Enable 


resetn_i2cO_hold_ena 


Enable reset hold for resetn_i2cO. 

1'bO: Disable 

1'b1i: Enable 
resetn_hdptx1_lane_hold_ena 

Enable reset hold for resetn_hdptx1i_lane. 
1'bO: Disable 

1'b1: Enable 
resetn_hdptx1_init_hold_ena 

Enable reset hold for resetn_hdptx1_init. 
1'bO: Disable 

1'b1: Enable 
resetn_hdptx1_cmn_hold_ena 

Enable reset hold for resetn_hdptx1_cmn. 
1'bO: Disable 

1'b1: Enable 
resetn_hdptx0_lane_hold_ena 

Enable reset hold for resetn_hdptx0_lane. 
1'bO: Disable 

1'b1: Enable 


RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 


z 
: 
7 
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| Bit |Attr|ResetValue| Ci ecription 


PMU1GRF_ SOC CONS 


resetn_hdptx0_init_hold_ena 

Enable reset hold for resetn_hdptx0O_init. 
1'bO: Disable 

1'b1: Enable 
resetn_hdptx0_cmn_hold_ena 

Enable reset hold for resetn_hdptxO_cmn. 
1'bO: Disable 

1'b1: Enable 


resetn_ddr_fail_ safe _hold_ena 
Enable reset hold for resetn_ddr_fail_ safe. 
1'bO: Disable 


1'b1: Enable 

presetn_uartO_hold_ena 

Enable reset hold for presetn_uart0. 
1'bO: Disable 

1'b1: Enable 
presetn_pmu_wdt_hold_ena 

Enable reset hold for presetn_pmu_wadt. 
1'bO: Disable 

1'b1: Enable 
presetn_pmu_timer_hold_ena 

Enable reset hold for presetn_pmu_timer. 
1'bO: Disable 

1'b1: Enable 


ar Operational Base + offset (0x0024) 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 

1'b1i: Write access enable 


tresetn_pmu_wdt_hold_ena 

Enable reset hold for tresetn_pmu_weat. 

1'bO: Disable 

1'b1: Enable 
tresetn_pmu_mcu_jtag_hold_ena 

Enable reset hold for tresetn_pmu_mcu_jtag. 
1'bO: Disable 


1'bi: Enable 


sresetn_uartO_hold_ena 

Enable reset hold for sresetn_uart0O. 

1'bO: Disable 

1'b1: Enable 
sresetn_mipi_dcphy1_hold_ena 

Enable reset hold for sresetn_mipi_dcphy1. 
1'bO: Disable 

1'b1: Enable 
sresetn_mipi_dcphyO_hold_ena 

Enable reset hold for sresetn_mipi_dcphy0O. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Cé@eescription 


resetn_pmu_timeri_hold_ena 

Enable reset hold for resetn_pmu_timer1. 
2 RE OX0 1'bO: Disable 

1'b1: Enable 


resetn_pmu_timerO_hold_ena 

Enable reset hold for resetn_pmu_timerO. 
Bea RBE OXY 1'bO: Disable 

1'b1: Enable 

resetn_pmu_pwm_hold_ena 

Enable reset hold for resetn_pmu_pwm. 

RE DAG 1'bO: Disable 
1'b1: Enable 


PMU1GRF SOC CON10 
Address: Operational Base + offset (0x0028) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
St DeWwe./Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
upctl_a_sysreq_sftena 
: Enable for AXI hardware low-power clock request by software. 
Poe [eo | ONG 1'bO: Disable 
1'b1: Enable 
ddrc_a_gating_en 
: Enable DDRCTRL's AXI-clock auto clock gating for DDR fail safe. 
ce a 1'bO: Disable 
1'b1: Enable 
sref_a_enter_en 
Enable DDR self-refresh mode for AXI-clock domain by hardware 
7:4 |RW [Oxf for DDR fail safe. 
1'bO: Disable 
1'b1: Enable 


3:0 |RO |Oxo_ reserved 


PMU1GRF SOC CONi1 
Address: Operational Base + offset (Ox002C) 


| Bit [Attr| Reset Value 
; uart2rx_low_dly 
a uart2_rx low count. 


PMUiGRF BIU CON 
Address: Operational Base + offset (0x0050) 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31-16/WO. |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:4 [RO [0x000 reserved 


reserved 
idle_req_top_sftena 
Enable sending idle request to BIU_TOP by software. 
=. “RN Oxe 1'b0: Disable 
1'b1: Enable 
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| Bit |Attr|ResetValue| Ci eescription 


idle_req_bus_sftena 
Enable sending idle request to BIU_BUS by software. 
2 RS OXE 1'b0: Disable 
1'b1: Enable 
[1:0 [RO [Oxo freserved 


PMU1iGRF BIU_ STS 
Address: Operational Base + offset (0x0054 
| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:7 [RO |[0x0000000_|reserved 
idle_ack_top 
BIU_TOP idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 
idle_top 
BIU_TOP idle state. 
1'bO: Not idle 


idle_ack_bus 

BIU_BUS idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowled 


BIU_BUS idle state. 

1'bO: Not idle 

1'b1: Idle 

pmu_biu_pwractive 

Power active status for BIU_PMU. 
1'bO: Inactive 

1'b1: Active 

vad_nopendingtrans 

No pending transfer status for VAD. 
1'bO: Inactive 

1'b1: Active 
pmu_mcu_nopendingtrans 

No pending transfer status for PMU_MCU. 
1'bO: Inactive 

1'b1: Active 


PMU1GRF SOC STS 

Address: Operational Base + offset (0x0060) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:14[RO_|Oxo0000_—sifreserved 


pmic_int 

PMIC interrupt status. 
13 0x0 1'bO: Inactive 

1'b1: Active 


pmuisgrf_crc_chk_rst_regq 

PMU1SGRF CRC check reset status. It is set to 1 if CRC check 
12 0x0 error. 

1'bO: Inactive 

1'b1: Active 
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| Bit |Attr|ResetValue| Ci@eescription 


pmuOsgrf_crc_chk_rst_req 
PMUOSGRF CRC check reset status. It is set to 1 if CRC check 
11 0x0 error. 
1'bO: Inactive 
1'b1: Active 
pmu_mcu_deepsleep 
PMU_MCU deep sleep status. 
£0 x8 1'bO: Inactive 
1'b1: Active 
pmu_mcu_sleeping 
PMU_MCU sleeping status. 
1'bO: Inactive 
1'b1: Active 
pmu_mcu_lockup 
PMU_MCU lock up status. 
1'bO: Inactive 
1'b1: Active 
pmu_mcu_halted 
7 PMU_MCU halt status. 
1'bO: Inactive 
1'b1: Active 


pmu_mcu_cache_flush_ack 
PMU_MCU cache flush acknowledge. 
1'bO: Not acknowledge 

1'b1: Acknowledge 
pmu_mcu_txev 

PMU_MCU TXEV status. 

1'bO: Inactive 

1'b1: Active 

vad_dig_mic_sts 

VAD digital mic status. 

1'bO: Inactive 

1'b1: Active 
pmu_timer1_en_status 
PMU_TIMER1 enable status. 
1'bO: Disable 

1'b1: Enable 
pmu_timerO_en_status 
PMU_TIMERO enable status. 
1'bO: Disable 

1'b1: Enable 
pmu_wdt_sys_rstn 

PMU_WDT reset request status. 
1'bO: Active 

1'b1: Inactive 
osc_chk_rst_req 

OSC_CHK reset request status. 
1'bO: Inactive 

1'b1: Active 


PMU1GRF MEM CONO 
Address: Operational Base + offset (0x0080) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot Te WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pmui_mem_cfg_hdspra 
Interface configuration for HDSPRA type memory in PD_PMU1. 
BitlO]: TEST1 
Bit[1]: TEST_RNM 
; Bit[4:2]: RM 

15:0 |RW |0x1410 Bit[5]; WMD 
Bit[7]: LS 
Bit[11:10]: WPULSE 
Bit[13:12]: RA 
Other bits: Reserved 


PMUi1GRF MEM CON1 
Address: Operational Base + offset (0x0084) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oleh WO. 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


mem_cfg_hdsprf 
Interface configuration for HDSPRF type memory in PD_PMU1. 
BitlO]: TEST1 
Bit[1]: TEST_RNM 
; Bit[4:2]: RM 

15:0 |RW |0x1410 Bit[5]; WMD 
Bit[7]: LS 
Bit[11:10]: WPULSE 
Bit{13:12]: RA 
Other bits: Reserved 


PMUi1GRF MEM CON2 
Address: Operational Base + offset (0x0088) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x00Q0 1'bO: Write access disable 
1'b1: Write access enable 


mem_cfg_hsdpra_l16 

Lower 16 bits of interface configuration for HSDPRA type 

memory. 

Bitl[O]: TEST1A 

Bitl[1]: TEST_RNMA 
15:0 |RW |0x8010 Bit[4:2]: RMA 

Bit[5]: WMDA 

Bit[7]: LS 

Bit[11:10]: WPULSE 

Bit[13:12]: RA 

Bit[15:14]: WA 


PMU1GRF MEM CONS3 
Address: Operational Base + offset (Ox008C) 
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| Bit |Attr|ResetValue| SS Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ST Te WO 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO_|Ox0O [reserved 


mem_cfg_hsdpra_h9 
Higher 9 bits of interface configuration for HSDPRA type memory. 
BitlO]: TEST1B 
RW |0x010 Bit[1]: TEST_RNMB 
Bit[4:2]: RMB 
Bit[5]: WMDB 
Other bits: Reserved 


PMU1GRF OS REGO 
Address: Operational Base + offset (0x0200) 


| Bit |Attr| Reset Value 


Operation system register 


PMU1GRF OS REG1 
Address: Operational Base + offset (0x0204 


| Bit_|Attr| Reset Value 


Operation system register 


PMU1GRF OS REG2 
Address: Operational Base + offset (0x0208 


| Bit_|Attr| Reset Value 


; os_reg 
0x00000000 Operation system register 


PMU1GRF OS REG3 
Address: Operational Base + offset (Ox020C 


| Bit_|Attr| Reset Value 


: os_reg 
0x00000000 Operation system register 


PMU1GRF OS REG4 
Address: Operational Base + offset (0x0210 


| Bit_|Attr| Reset Value 


os_reg 
Rw [ox00000000 Operation system register 


PMU1GRF OS REG5 
Address: Operational Base + offset (0x0214 


Reset Value[ Ci esscription 


: os_reg 
Ee RW Ie Qnooe ee Operation system register 


PMUi1GRF OS REG6 
Address: Operational Base + offset (0x0218) 


| Bit |Attr|/ResetValue| Ci eescription 


’ os_reg 
3120 Rw |ox00000000 Operation system register 
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PMUi1GRF OS REG7 
Address: Operational Base + offset (0x021C) 


| Bit |Attr| Reset Value 


, os_reg 
3h Rw |ox00000000 Operation system register 


PMU1GRF RST STS 
Address: Operational Base + offset (0x0230) 


[Attr|ResetValue| —— s—“‘(SW:CéS eScription =—— (Cd 

31:7 [RO _|0x0000000_|reserved  ——i—‘“‘“‘“(C;C;*SC™*™C™C™C~S 
ddrio_ch3_ret_failsafe_sts 
DDRIO channel 3 retention status under DDR fail safe condition. 
1'bO: Inactive 
1'b1: Active 
ddrio_ch2_ret_failsafe_sts 
DDRIO channel 2 retention status under DDR fail safe condition. 
1'bO: Inactive 
1'b1: Active 
ddrio_ch1i_ret_failsafe_sts 
DDRIO channel 1 retention status under DDR fail safe condition. 
1'bO: Inactive 
1'b1: Active 


| Bit | 

Biz | 

ddrio_chO_ret_failsafe_sts 
3 DDRIO channel 0 retention status under DDR fail safe condition. 
1'bO: Inactive 

1'b1: Active 
tsadc_shut_sts 

2 TSADC shut status. 

1'bO: Inactive 

1'b1: Active 
wdt_reset_sts 

1 WDT reset status. 

1'bO: Inactive 

1'bi: Active 
first_reset_sts 

First reset status. 

1'bO: Inactive 

1'b1: Active 


PMU1GRF RST CLR 
Address: Operational Base + offset (0x0234) 


ddrio_ch3_ret_failsafe_clr 

Enable clear for DDRIO channel 3 retention status under DDR fail 
safe condition. 

1'bO: Disable 


1'b1: Enable 

ddrio_ch2_ret_failsafe_clr 

Enable clear for DDRIO channel 2 retention status under DDR fail 
safe condition. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue|—_— s—“‘;S CD escription =— Cid 
ddrio_chi_ret_failsafe_clr 
Enable clear for DDRIO channel 1 retention status under DDR fail 
safe condition. 
1'bO: Disable 
1'b1: Enable 
ddrio_chO_ret_failsafe_clr 
Enable clear for DDRIO channel 0 retention status under DDR fail 
safe condition. 
1'bO: Disable 
1'b1: Enable 
tsadc_reset_clr 
Enable clear for TSADC shut status. 
1'bO: Disable 
1'bi: Enable 
wdt_reset_clr 
Enable clear for WDT reset status. 
1'bO: Disable 
1'b1: Enable 
first_reset_clr 
Enable clear for first reset status. 
1'bO: Disable 
1'b1: Enable 


PMU1GRF SD DETECT CON 
Address: Operational Base + offset (0x0380 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—i‘“sSsSSSSY 


[15:2 [RO |0x0000 reserved 


sd_detect_fall_en 

1 RW |0x0 Enalie SDMMC detect pin falling edge interrupt. 
1'bO: Disable 
1'b1: Enable 


sd_detect_rise_en 

Enable SDMMC detect pin rising edge interrupt. 
1'bO: Disable 

1'b1: Enable 


PMUi1GRF SD DETECT STS 

Address: Operational Base + offset (0x0390) 

| Bit |Attr|ResetValue| CC‘ Scriptom = 
[31:2 [RO |0xo0000000 [reserved 


sd_detect_fall_sts 

1 0x0 SDMMC detect pin falling edge status. 
1'bO: Inactive 
1'b1: Active 


sd_detect_rise_sts 

SDMMC detect pin rising edge status. 
0x0 Fats : 

1'bO: Inactive 

1'bi: Active 


PMUi1GRF SD DETECT CLR 
Address: Operational Base + offset (0x03A0) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP FeO; /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 |RO_|0x0000 


sd_detect_fall_clr 
1 wo |oxo Enable clear for SDMMC detect pin falling edge interrupt. 
1'bO: Disable 
1'b1: Enable 
sd_detect_rise_clr 
wo loxo Enel clear for SDMMC detect pin rising edge interrupt. 
1'b0O: Disable 
1'b1: Enable 


PMUi1GRF SD DETECT CNT 
Address: Operational Base + offset (0x03B0) 


| Bit |Attr| Reset Value 
31:22|RO_[0x000 


. sd_det_cnt 
cg ae SDMMC detect count 


6.5 SYS_GRF Register Description 


6.5.1 Registers Summary 


name | onset [se] GSR | escrition 
Value P 


ISYS_GRF_ WDT CONO _| 
ISYS_GRF_UART CON1 | 
ISYS_GRF_GIC CONO _| 
ISYS_GRF_MEMCFG CON? | 
ISYS_GRF_MEMCFG_CON3 | 
ISYS_GRF_MEMCFG CONS | 
ISYS_GRF_MEMCFG CONG | 
SYS_GRF_MEMCFG_CON9 


Pie PIEMCFG CONT 0x0228 0x00001410 |Memory Configuration Register 10 
0x00008010 |Memory Configuration Register 11 


0x00000000 |Memory Configuration Register 12 


W 
wv GRF MEMCFG CON1 |, 9556 |w 

ss GRF_MEMCFG CON1 |, 403, 
Svs GRF MEMCFG CON1 0x0234 
oe 


SYS _GRF MEMCFG CON1 0x0238 
aa GRF_MEMCFG CON1 0x023C 


0x00000008 |Memory Configuration Register 15 
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ee ee ee 
6 
Z 
8 
9 
0 
1 


Memory Configuration Register 26 
0x00000010 |Memory Configuration Register 27 
oxonoay 
Bo [ox0274 ypafosRootpoio 
FES EEN fox027gpns|w _[oxa0002010 [memory Configuration Register 31 


10x00000000 |System Control Register 1 
ISYS_GRF_ SOC _CON2 __|0x0308 [|W __|0x00008000 [System Control Register 2 
ISYS_GRF_SOC CON3 _|0x030C__[W 
ISYS_GRF_SOC CON6 _|0x0318_[W 


ISYS_GRF_SOC CON10 _|0x0328 |W 
ISYS_GRF_SOC CON11 _|0x032C__|W 
ISYS_GRF SOC CON13 _|0x0334__[W 
ISYS_GRF_SOC_ STATUSO |0x0380__|W 


x00000000 
x00000000 
x00000000 
x00000000 |OTP Status Register 13 
x00000000 |OTP Status Register 14 


SYS_GRF_CHIP_ID 0x0600 W x00003588 |Chip ID Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.5.2 Detail Registers Description 
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SYS GRF WDT CONO 
Address: Operational Base + offset (0x0000 


| Bit |Attr|/ResetValue| Ci eescription = 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“‘s‘Cs—“‘“‘“‘SNC*d 


15:1 |RO [0x0000__| reserved 
wdtns_pause_en 
wdt pause enable. 
Used to freeze the watchdog counter during pause mode. 
High active. 


SYS _ GRF UART CONO 
Address: Operational Base + offset (0x0010 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
ST Te) WO; (Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 [RO |ox0O._ reserved 

uart9_cts_inv 

Polarity selection for uart9_cts. 
1'bO: Low active 

1'b1: High active 
uart8_cts_inv 

Polarity selection for uart8_cts. 
1'bO: Low active 

1'b1: High active 
uart7_cts_inv 

Polarity selection for uart7_cts. 
1'bO: Low active 

1'b1: High active 


rom 
uart6_cts_inv 

5 Polarity selection for uart6_cts. 
1'bO: Low active 
1'b1: High active 
uart5_cts_inv 

4 Polarity selection for uart5_cts. 
1'bO: Low active 
1'b1: High active 
uart4_cts_inv 

3 Polarity selection for uart4_cts. 
1'bO: Low active 
1'b1: High active 
uart3_cts_inv 

> Polarity selection for uart3_cts. 
1'bO: Low active 
1'b1: High active 
uart2_cts_inv 

1 Polarity selection for uart2_cts. 
1'bO: Low active 
1'b1: High active 
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| Bit |Attr|ResetValue| Ci@eescription 


uarti_cts_inv 


Polarity selection for uart1_cts. 
1'bO: Low active 
1'b1: High active 


SYS _GRF UART CON1 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value, 


Pi escription sd 
write_enable 
f Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


uart9_rts_inv 

Polarity selection for uart9_rts. 
1'bO: Low active 

1'b1: High active 
uart8_rts_inv 

Polarity selection for uart8_rts. 
1'bO: Low active 

1'b1: High active 
uart7_rts_inv 

Polarity selection for uart7_rts. 
1'bO: Low active 

1'b1: High active 
uart6_rts_inv 

Polarity selection for uart6_rts. 
1'b0O: Low active 

1'b1: High active 


uart5_rts_inv 

Polarity selection for uart5_rts. 
1'bO: Low active 

1'b1: High active 
uart4_rts_inv 

Polarity selection for uart4_rts. 
1'bO: Low active 

1'b1: High active 
uart3_rts_inv 

Polarity selection for uart3_rts. 
1'bO: Low active 

1'b1: High active 
uart2_rts_inv 

Polarity selection for uart2_rts. 
1'bO: Low active 

1'b1: High active 
uart1_rts_inv 

Polarity selection for uart1_rts. 
1'bO: Low active 

1'b1: High active 


SYS _GRF GIC CONO 
Address: Operational Base + offset (Ox00CO) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
Write enable for lower 16bits, each bit is individual 
eB EehO WO /0XD000 1'bO: Write access disable 
1'b1: Write access enable 
cpu_active 
CPU active status 
15:8 |RW /0x00 Indicates if the core is active and not in a low-power state such 
as retention. The GIC can decide to target only active cores for 1 
of N SPIs. 


7:2 |RO_|Ox0O [reserved 


gic_sample_req 
GIC sample request 

1 RW |Ox1 This 4-phase handshake provides a hardware mechanism to 
snapshot the PMU counters and has the same effect as writing to 
the GICP_CAPR register. 
reserved eV 


jo RO _|oxo___—[reserved 


SYS GRF MEMCFG CONO 
Address: Operational Base + offset (0x0200 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
of TO WO, 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


rkvdec_mem_cfg_hdpsprf 
RKVDEC HDSPRF memory configuration 
bit O: TEST1 
bit 1: TEST_RNM 
15:0 |RW |0x1410 bit 4~2: RM 
bit 5: WMD 
bit 7: LS 
bit 11~+~10: WPULSE 
bit 13~12: RA 


SYS GRF MEMCFG CON1 
Address: Operational Base + offset (0x0204 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |040000 1'bO: Write access disable 
1'b1: Write access enable 


rkvdec_mem_cfg_uhdpdprf 
RKVDEC UHDPDPRF memory configuration low bits 
bit O: TEST1 
15:0 |RW |0x8010 bit 1: TEST_RNM 
bit 4~2: RM 
bit 5: WMDA 
bit 7: LS 


SYS _GRF MEMCFG CON2 
Address: Operational Base + offset (0x0208) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
ot LO WO; Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:3 |RO_|0x0000 


rkvdec_mem_cfg_uhdpdprf 
2:0 |RW {0x0 RKVDEC UHDPDPRF memory configuration high bits 
bit 0: TESTRWM 


SYS GRF MEMCFG CON3 
Address: Operational Base + offset (Ox020C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


rkvdec_mem_cfg_hsdprf 
RKVDEC HSDPRF memory configuration low bits 
bit 0: TEST1A 
15:0 |RW |0x0010 bit 1: TEST_RNMA 
bit 5~2: RMA 
bit 6: WMDA 
bit 8: LS 


SYS GRF MEMCFG CON4 
Address: Operational Base + offset (0x0210 


| Bit_|Attr| Reset Value 


write_enable 
, Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O [reserved 


rkvdec_mem_cfg_hsdprf 
: RKVDEC HSDPRF memory configuration high bits 
Ph EM OREt bit 1: TEST1B 
bit 5~2: RMB 


SYS _GRF MEMCFG CONS 
Address: Operational Base + offset (0x0214) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31h) WR, 0970000 1'bO: Write access disable 
1'b1: Write access enable 


rkvenc_mem_cfg_hdsprf 
RKVENC HDSPRF memory configuration 
bit O: TEST1 
bit 1: TEST_RNM 
15:0 |RW |0x1410 bit 4~2: RM 
bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


SYS _GRF MEMCFG CONG6 
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Address: Operational Base + offset (0x0218 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


rkvenc_mem_cfg_uhdpdprf 
RKVENC UHDPDPRF memory configuration low bits 
bit O: TEST1 
15:0 |RW /0x8010 bit 1: TEST_RNM 
bit 4~2: RM 
bit 5: WMDA 
bit 7: LS 


SYS GRF MEMCFG CON7 
Address: Operational Base + offset (0x021C 


| Bit _|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:3 [RO |oxoo0O reserved 
rkvenc_mem_cfg_uhdpdprf 

2:0 |RW |Ox0 RKVENC UHDPDPRF memory configuration high bits 
bit 0: TESTRWM 


SYS _GRF MEMCFG CONS 
Address: Operational Base + offset (0x0220) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
3116) WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


rkvenc_mem_cfg_hsdprf 
RKVENC HSDPRF memory configuration low bits 
bit 0: TEST1A 
15:0 |RW /0x0010 bit 1: TEST_RNMA 
bit 5~2: RMA 
bit 6: WMDA 
bit 8: LS 


SYS GRF MEMCFG CONS 
Address: Operational Base + offset (0x0224 


| Bit |Attr|/Reset Value| Ci eescription 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO |0x00__—freserved 


rkvenc_mem_cfg_hsdprf 
; RKVENC HSDPRF memory configuration high bits 
2D ME AGE bit 1: TEST1B 
bit 5~2: RMB 


SYS _GRF MEMCFG CONi0 
Address: Operational Base + offset (0x0228) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
SE TOO; Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


vdpu_mem_cfg_hdsprf 
VDPU HDSPRF memory configuration 
bit O: TEST1 
bit 1: TEST_RNM 
15:0 |RW |0x1410 bit 4~2: RM 
bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


SYS _GRF MEMCFG CONi1 
Address: Operational Base + offset (0x022C) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


vdpu_mem_cfg_uhdpdprf 
VDPU UHDPDPRF memory configuration low bits 
bit 0: TEST1 
15:0 |RW /0x8010 bit 1: TEST_RNM 
bit 4~2: RM 
bit 5: WMDA 
bit 7: LS 


SYS GRF MEMCFG CONi2 
Address: Operational Base + offset (0x0230) 


| Bit |Attr| Reset Value, 


Po escription 
write_ enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


15:3 [RO |oxoo0O. reserved 
vdpu_mem_cfg_uhdpdprf 

VDPU UHDPDPRF memory configuration high bits 
bit 0: TESTRWM 


SYS GRF MEMCFG CON13 
Address: Operational Base + offset (0x0234 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
BL ete WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


vdpu_mem_cfg_hsdprf 
VDPU HSDPRF memory configuration low bits 
bit 0: TEST1A 
15:0 |RW /0x0010 bit 1: TEST_RNMA 
bit 5~2: RMA 
bit 6: WMDA 
bit 8: LS 
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SYS GRF MEMCFG CON14 
Address: Operational Base + offset (0x0238) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —i‘“s‘Cs*‘“s‘“‘“‘SOC*d 


15:8 |RO_|0x00__—[reserved 


vdpu_mem_cfg_hsdprf 
: VDPU HSDPRF memory configuration high bits 
ZO RM | Oxes bit 1: TEST1B 
bit 5+2: RMB 


SYS GRF MEMCFG CONi15 
Address: Operational Base + offset (0x023C) 


| Bit |Attr| Reset Value, 


pCi‘ iéeeription 
write_enable 
; Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —“—s—Ss—sSSS—CSC“‘CC*é*z 


15:8 |RO |0x00___—[reserved 


vdpu_mem_cfg_rom 

VDPU ROM memory configuration 
7:0 |RW |0x08 bit O: TEST1 

bit 4~1: RM 

bit 5: LS 


SYS _GRF MEMCFG CONi6 
Address: Operational Base + offset (0x0240) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31: 16\WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


av1_mem_cfg_hsdprf 
AV1 HSDPRF memory configuration low bits 
bit 0: TEST1A 
15:0 |RW /0x0010 bit 1: TEST_RNMA 
bit 5~2: RMA 
bit 6: WMDA 
bit 8: LS 


SYS GRF MEMCFG CONi17 
Address: Operational Base + offset (0x0244 


| Bit |Attr|ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:11/RO [0x00 reserved 
av1_mem_cfg_uhdpdprf 

10:8 |RW |0x0 AV1i UHDPDPRF memory configuration high bits 
bit 8: TESTRWM 
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| Bit |Attr|ResetValue| Ci@eescription 


av1_mem_cfg_hsdprf 
: AV1 HSDPRF memory configuration high bits 
TQ" {RW || Oxet bit 1: TEST1B 
bit 5~2: RMB 


SYS _GRF MEMCFG CONi8 
Address: Operational Base + offset (0x0248) 


| Bit _|Attr| Reset Value, 


Pe —i—i“‘(éescription sd 
write_enable 
fl Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


av1i_mem_cfg_uhdpdprf 
AV1 UHDPDPRF memory configuration low bits 
bit O: TEST1 
15:0 |RW /0x8010 bit 1: TEST_RNM 
bit 4~2: RM 
bit 5: WMDA 
bit 7: LS 


SYS GRF MEMCFG CONi9 
Address: Operational Base + offset (0x024C 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


av1_mem_cfg_hdsprf 
AV1 HDSPRF memory configuration 
bit O: TEST1 
bit 1: TEST_RNM 
15:0 |RW |0x1410 bit 4~2: RM 
bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


SYS GRF MEMCFG CON20 
Address: Operational Base + offset (0x0250 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31 pe) WIR, | 090000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O_ [reserved 


sys_mem_cfg_rom 

ROM memory configuration 
7:0 |RW |0x08 bit O: TEST1 

bit 4~1: RM 

bit 5: LS 


SYS GRF MEMCFG CON21 
Address: Operational Base + offset (0x0254) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
SE TOO; Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


sys_mem_cfg_hdsprf 
system HDSPRF memory configuration 
bit 0: TEST1 
bit 1: TEST_RNM 
15:0 |RW /0x1410 bit 4~2: RM 
bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


SYS GRF MEMCFG CON22 
Address: Operational Base + offset (0x0258) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


sys_mem_cfg_hsdprf 
system HSDPRF memory configuration low bits 
bit 0: TEST1A 
15:0 |RW /0x0010 bit 1: TEST_RNMA 
bit 52: RMA 
bit 6: WMDA 
bit 8: LS 


SYS _GRF MEMCFG CON23 
Address: Operational Base + offset (0x025C) 


| Bit |Attr| Reset Value, 


Po escription 
write_ enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


15:8 |RO_ |0x00___—|reserved 


sys_mem_cfg_hsdprf 
: system HSDPRF memory configuration high bits 
ee ui Ge bit 1: TEST1B 
bit 5+2: RMB 


SYS GRF MEMCFG CON24 
Address: Operational Base + offset (0x0260) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31 TOO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


sys_mem_cfg_hsspra 
system HSSPRA memory configuration 
bit 0: TEST1 
15:0 |RW |0x2010 bit 1: TEST_RNM 
bit 4~2: RM 
bit 5: WMD 
bit 7: LS 


SYS GRF MEMCFG CON26 
Address: Operational Base + offset (0x0268 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


sys_mem_cfg_hsdpra 
system HSDPRA memory configuration low bits 
bit 0: TEST1A 
bit 1: TEST_RNMA 
bit 442: RMA 
15:0 |RW |0x8010 bit 5: WMDA 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 
bit 15~14: WA 


SYS GRF MEMCFG CON27 
Address: Operational Base + offset (Ox026C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
LTO WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 [RO |0x0O aq lpmeerVad 


sys_mem_cfg_hsdpra 
system HSDPRA memory configuration high bits 
bit 0: TEST1B 
BW | PxQO bit 1: TEST_RNMB 
bit 4~2: RMB 
bit 5: WMDB 


SYS GRF MEMCFG CON28 
Address: Operational Base + offset (0x0270 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


vi_mem_cfg_hdsprf 
VI subsystem HDSPRF memory configuration 
bit O: TEST1 
bit 1: TEST_RNM 
15:0 |RW |0x1410 bit 4~2: RM 
bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


SYS _GRF MEMCFG CON29 
Address: Operational Base + offset (0x0274) 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


vi_mem_cfg_hsdprf 
VI subsystem HSDPRF memory configuration low bits 
bit 0: TEST1A 
15:0 |RW /0x0010 bit 1: TEST_RNMA 
bit 562: RMA 
bit 6: WMDA 
bit 8: LS 


SYS GRE MEMCFG CON30 
Address: Operational Base + offset (0x0278 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
ot et6 | WO. |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO |0x00__—|reserved 


reserved 
vi_mem_cfg_hsdprf 
, VI subsystem HSDPRF memory configuration high bits 
EOS EM eet bit 1: TEST1B 
bit 5~2: RMB 


SYS _GRF MEMCFG CON31 
Address: Operational Base + offset (0x027C) 


| Bit _|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
IQ 1EWO ")Ux0000 1'bO: Write access disable 
1'b1: Write access enable 


vi_mem_cfg_hsspra 
VI subsystem HSSPRA memory configuration 
bit O: TEST1 
15:0 |RW |0x2010 bit 1: TEST_RNM 
bit 4~2: RM 
bit 5: WMD 
bit 7: LS 


SYS _GRF SOC CONi 
Address: Operational Base + offset (0x0304) 
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| Bit |Attr|ResetValue| SS Ci@eescription 


write_enable 
Write enable for lower 16bits, each bit is individual 
of te WO; 0x0000 1'bO: Write access disable 
1'bi: Write access enable 
spdifO_txm1_inv_sel 
Select SPDIFO_TXM1 to IO invert or not 
" RA lace 1'bO: Do not invert spdifO_txm1 
1'b1: Invert spdifO_txm1 
vop_dclk_inv_sel 
14 RW |0x0 1'bO: Do not invert VOP DCLK to IO 
1'b1i: Invert VOP DCLK to IO 
oe isp1_shutter_trig 
13 RW /|0x0 ISP1 shutter trigger. 
High valid. 


isp1_disable_isp 


nee disable ISP1 function. 

High valid. 

ispO_shutter_trig 

0x0 ISPO shutter trigger. 
High valid. 
ispO_disable_isp 

0 disable ISPO function. 
High valid. 
hdmirxphy_sram_ext_Id_done 
HDMIRX PHY SRAM external load done 
This signal asserted by user after any updates to the SRAM have 
been loaded. 
hdmirxphy_sram_bypass 
HDMI RXPHY SRAM bypass control 
when sram bypass control signal asserted, bypasses the SRAM 
interface. In this case, the adaptation and calibration algorithms 
are executed from the hard wired values within the Raw PCS. If 
SRAM is not bypassed, the internal algorithms are first loaded by 
Raw PCS into the SRAM at which point user can change the 
contents of the SRAM. The updated SRAM contents are used for 
the adaptation and calibration routines. 
This signal is meant to be used only for debugging purposes and 
must not change after phy_reset is negated. 


Ox 


SYS GRF SOC CON2 
Address: Operational Base + offset (0x0308) 
| Bit |Attr| Reset Value | 
write_enable 
Write enable for lower i6bits, each bit is individual 
1'bO: Write access disable 
1'bi: Write access enable 
hdmitx1_hpd_int_msk 


31:16)WO |0x0000 


HDMI TX1 HPD interrupt mask 

1'bO: Interrupt enable 

1'b1: Interrupt disable 

hdmitx1_hpd_int_clr 

A posedge of hdmitx1_hpd_int_clr will clear the HDMI TX1 HPD 
interrupt. 
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| Bit |Attr|ResetValue| Ci@eescription 


hdmitxO_hpd_int_msk 
HDMI TXO HPD interrupt mask 
- RE Ae 1'bO: Interrupt enable 
1'b1: Interrupt disable 
hdmitxO_hpd_int_clr 
12 RW |0x0 A posedge of hdmitxO_hpd_int_clr will clear the HDMI TXO HPD 
interrupt. 


csihost5_sel 

CSIHOST5 mode select 

0x0 1'bO: Connect to D-PHY lane 0/1 

1'b1: Connect to D-PHY lane 2/3 

This bit is valid only in D-PHY split mode. 

csihost4_sel 

CSIHOST4 mode select 

1'bO: Connect to D-PHY lane 0/1 

1'b1: Connect to D-PHY lane 2/3 

This bit is valid only in D-PHY split mode. 

csihost3_sel 

CSIHOST3 mode select 

1'bO: Connect to D-PHY lane 0/1 

1'b1: Connect to D-PHY lane 2/3 

This bit is valid only in D-PHY split mode. 

csihost2_sel 

CSIHOST2 mode select 

1'bO: Connect to D-PHY lane 0/1 

1'b1i: Connect to D-PHY lane 2/3 

This bit is valid only in D-PHY split mode. 
csidphy1_lane_sel 

CSIDPHY 1 pipe clock select 

1'bO: Select clock lane 0 to pipe CSIDPHY data[31:16] 
1'b1: Select clock lane 1 to pipe CSIDPHY data[31:16] 
If CSIDPHY works as full mode, set this bit to 1'bO. 

If CSIDPHY works as split mode, set this bit to 1'b1. 
csidphy0O_lane_sel 

CSIDPHY 0 pipe clock select 

1'b0O: Select clock lane 0 to pipe CSIDPHY data[31:16] 
1'b1: Select clock lane 1 to pipe CSIDPHY data[31:16] 
If CSIDPHY works as full mode, set this bit to 1'bO. 

If CSIDPHY works as split mode, set this bit to 1'b1. 
vicap_datapath 

1'bO: Select single edge mode 

1'b1: Select dual edge mode 

vicap_clk_inv_sel 

VICAP clock invert select 

1'bO: Do not invert VICAP clock in 

1'b1: Invert VICAP clock in 


3:0 |RO [oxo __—[reserved 


SYS _ GRF SOC CONS3 
Address: Operational Base + offset (Ox030C 


| Bit_|Attr| Reset Value 


RW 


= = 


Ss 
oO 


0x0 


nv nv nv nv nv 
Pao pa ee 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 721 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


’ vop_clk_delay_num 
ee VOP clock delayline length control 


; vicap_clk_delay_num 
VIP clock delayline length control 


SYS _GRF SOC CON6 
Address: Operational Base + offset (0x0318) 


| Bit |Attr|/ResetValue| Ci eescription = 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pciephy_dtb_sel 

PCIEPHY DTB select 

1'bO: Select PCIEO PHY DTB output to IO 

1'b1: Select PCIE1 PHY DTB output to IO 

force_jtag 

Force SDMMC IO to JTAG function enable 

When force_jtag is high , gpio4_d2_sel is Ox1 , gpio4_d3_sel is 
0x1, and SDMMC_DETECTN is inactive, switch the SDMMC IO to 
CPU JTAG function. 

hdcp_uart2_en 

HDCP uart enable 

2'b01: UART2 IO is used for HDCP 0 

2'b1i0: UART2 IO is used for HDCP 1 

acdcdig_sel 

ACDC path select 

1'bO: I2S3 connect to IO 

1'b1: I2S3 connect to DSM_PWM 
hdmirx_phy_gating_en 

HDMI RXPHY memory clock gating enable 

1'bO: HDMIRX PHY memory clock auto gating disable 
1'b1: HDMIRX PHY memory clock auto gating enable 
i2s3_txrxIrck_sel 

12S3 Irck select 

1'bO: Select i2s3_rx_Irck as Irck 

1'b1: Select i2s3_tx_Irck as Irck 

i2s3_sclk_sel 

I2S3 sclk select 

1'bO: Select i2s3_sclk_in_rx as sclk 

1'b1: Select i2s3_sclk_in_tx as sclk 

i2s3_mclk_ioe_ 

I2S3_MCLK output enable 

1'bO: Output enable 

1'b1: Output disable 

i2s2_sclk_sel 

I2S2 sclk select 

1'bO: Select i2s2_sclk_in_rx as sclk 

1'b1: Select i2s2_sclk_in_tx as sclk 


[5:3 [RO [Oxo si reserved 
i2s2_mclk_ioe_ 
I2S2_MCLK output enable 

2 lel 1'bO: Output enable 
1'b1: Output disable 
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| Bit |Attr|ResetValue| Ci eescription 


i2s1_mclk_ioe_ 

I2S1_MCLK output enable 
1 Re 1'bO: Output enable 

1'b1: Output disable 


i2sO_mclk_ioe_ 

I2SO_MCLK output enable 
RYE 0X0 1'bO: Output enable 

1'b1: Output disable 


SYS _GRF SOC CON7 
Address: Operational Base + offset (0x031C) 


| Bit [Attr|ResetValue| ss ——“(;‘“;C™SC~éiS scription = Cd 
write_enable 
Write enable for lower 16bits, each bit is individual 
SEP WO: }Ox0008 1'bO: Write access disable 
1'b1i: Write access enable 
ps fw po no ea 
15 RW |0x0 1'bO: Tie EDP1 hpd to 1'b1 
1'bi: Connect EDP1 hpd to IO 
14 RW |0x0 1'bO: Tie EDPO hpd to 1'b1 
1'b1: Connect EDPO hpd to IO 
3 fw foo hdmitxihpd_io_sel 
13 RW |0x0 1'bO: Tie HDMITX1 hpd to 1'bO 
1'b1: Connect HDMITX1 hpd to IO 


hdmitxOhpd_io_sel 
RW {0x0 1'bO: Tie HDMITXO hpd to 1'bO 
1'b1: Connect HDMITXO hpd to IO 


12 
emmc_ram_clkgat_disable 

11 RW /0x1 1'b0O: Gate EMMC memory clock when idle 
1'b1: EMMC memory clock is always on 
sdio_ram_clkgat_disable 

10 RW {0x0 1'b0: Gate SDIO memory clock when idle 
1'b1: SDIO memory clock is always on 


sdmmc_ram_clkgat_disable 
1'b0: Gate SDMMC memory clock when idle 
1'b1: SDMMC memory clock is always on 


0 trng_ns_i_rst_sync_bypass 
when high, bypass the reset synchronization logic. 
0 


x f ; 

3 
control the non-secure TRNG to regenerate the random seed. 
used to clear the state and seed of non-secure TRNG. 
gmaci_rxclk_dly_ena 

RGMII RX clock delayline enable 

1'bO: Disable 

1'b1: Enable 

gmaci_txclk_dly_ena 

RGMII TX clock delayline enable 

1'bO: Disable 

1'b1: Enable 

gmacO0O_rxclk_dly_ena 

RGMII RX clock delayline enable 

1'bO: Disable 

1'b1: Enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 723 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


gmacO0_txclk_dly_ena 

RGMII TX clock delayline enable 
zy RNS OX 1'b0: Disable 

1'b1: Enable 


sata_io_sel 
SATA IO select 

1:0 |RW /|0x0 2'b00: Select SATAO cp_det / mp_switch / cp_pod to IO 
2'b01: Select SATA1 cp_det / mp_switch / cp_pod to IO 
2'b10: Select SATA2 cp_det / mp_switch / cp_pod to IO 


SYS _GRF SOC CON8 
Address: Operational Base + offset (0x0320) 


| Bit [Attr|ResetValue| CC‘ Scriptom 
write_enable 
Write enable for lower i6bits, each bit is individual 
319 | WO: /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
gmacO0_clk_rx_dl_cfg 
15:8 |RW |0x00 GMACO RX clock delayline configuration 
MAC recept clock delay length configuration 
gmacO_clk_tx_dl_cfg 
7:0 |RW {0x00 GMACO TX clock delayline configuration 
MAC transmit clock delay length configuration 


SYS GRF SOC CON9 
Address: Operational Base + offset (0x0324 


| Bit [Attr/ResetValue| ———sC«éi scription 
write_enable 
Write enable for lower i6bits, each bit is individual 
Sd DO WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
gmaci_clk_rx_dl_cfg 
15:8 |RW |0x00 GMAC1 RX clock delayline configuration 
MAC recept clock delay length configuration 
gmaci_clk_tx_dl_cfg 
7:0 |RW {0x00 GMAC1 TX clock delayline configuration 
MAC transmit clock delay length configuration 


SYS _GRF SOC CON1i10 
Address: Operational Base + offset (0x0328) 


| Bit |Attr| Reset Value, 


pCi éesecription 
write_enable 
p Write enable for lower 16bits, each bit is individual 
3,16) WO_ |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hdmi_debug_sel 
15:12;/RW |0x0 HDMI DEBUG IO select 
select different debug signals to IO. 


mcujtag_sel 

2'b00: JTAG IO select PMU MCU 
11:10;/RW |0x0 2'b0O1: JTAG IO select DDR MCU 

2'b10: JTAG IO select GPU MCU 

2'bi1: JTAG IO select NPU MCU 
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| Bit |Attr|ResetValue|  ——“‘C;! CCD esScription =—— Cid 
clkbypass_emmc 
clock gate bypass 
1'bO: Enable clock gate of EMMC 
1'b1: Disable clock gate of EMMC 
clkstable_emmc 
card clock stable 
When asserted it indicates that the card clock is stable. 
Active State: High 
sdmmc_fifo_wr_thresh 
SDMMC BUFFER FIFO threshold control 
When the space of SDMMC BUFFER FIFO is more than the 
threshold, SDMMC BUFFER module will send the dma request 
signal. 
sdmmc_buf_clk_inv_sel 
SDMMC BUFFER clock invert select 
1'bO: Do not invert SDMMC BUFFER clock output 
1'b1: Invert SDMMC BUFFER clock output 
sdmmc_buffer_en 
SDMMC BUFFER enable 
1'b0: SDMMC BUFFER module disable 
1'b1: SDMMC BUFFER module enable 
sdmmc_buffer_io_en 
SDMMC BUFFER IO select 
1'b0O: Select SDMMC to SDMMC IO 
1'b1: Select SDMMC BUFFER to SDMMC IO 


SYS _GRF SOC CON11 
ar rate [RGeat Vala! Base + offset i ae 
|Attr| Reset [Reset Value|  ——————™s—S———_ Description — i si 


sdcard_dectn_dly 
31:0 |RW |0x00092820 /|Delay counter setting after sdcard plug out. Counted by 24M 
clock 


SYS _GRF SOC CON12 
Address: Operational Base + offset (0x0330 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual 
St 16) WO: | Ox0n 1'bO: Write access disable 
1'b1: Write access enable 
5 frw foo hdmitxO_hpd_port_from_ff 
15 RW |0x0 1'b1: Active the register as the input hpd port 
1'bO: Inactive the register as the input hpd port 


hdmitxO_hpd_port_from_top 

14 RW {0x0 1'b1: Active the top level's hpd port as the input hpd port 
1'bO: Inactive the top level's hpd port as the input hpd port 
hdmitx0O_setdly_en 

13:8 |RW |/0x00 6'hO: Inactive SET_LNUM_MS value 
Others not 6'hO: Active SET_LNUM_MS value 
hdmitxO_set_Inum_ms 

7:0 |RW {0x00 The low level count threshold value. For example: 20 means low 
level stable 20ms. 


SYS _GRF SOC CONi3 
Address: Operational Base + offset (0x0334) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
Write enable for lower 16bits, each bit is individual 
Se Bak 6 WO; Ox0000 1'bO: Write access disable 
1'b1i: Write access enable 
5 fw foo hdmitx1_hpd_port_from_ff 
15 RW |0x0 1'b1: Active the register as the input hpd port 
1'bO: Inactive the register as the input hpd port 


hdmitx1_hpd_port_from_top 

14 RW {0x0 1'b1: Active the top level's hpd port as the input hpd port 
1'bO: Inactive the top level's hpd port as the input hpd port 
hdmitx1_setdly_en 

13:8 |RW |/0x00 6'hO: Inactive SET_LNUM_MS value 
Others not 6'hO: Active SET_LNUM_MS value 


hdmitx1_set_Inum_ms 
7:0 |RW {0x00 The low level count threshold value. For example: 20 means low 
level stable 20ms. 


SYS GRF SOC STATUSO 

Address: Operational Base + offset (0x0380 

| Bit |Attr[ResetValue| ss ——“‘i‘“‘;CC*éi scription 
[31:13[RO |0x00000_—sireserved — —“(‘“‘“‘“‘“(‘(‘(‘(;C;*SSC*C*C‘*dC 


gic_sample_ack 
12 0x0 Used with gic_sample_req. This 4-phase handshake provides a 
mechanism to snapshot the PMU counters and has the same 
effects as writting to the GICP_CAPR register. 
timer_ns_en_status 
1:0 |ro foro me’NEcnable status 
SYS _GRF SOC STATUS1 
Address: Operational Base + offset (0x0384 
| Bit |Attr[ResetValue| ——Cieescription = 
hdmitx1_low_morethani00ms 
1'b0: Low more than 100 ms (Internal signal of the HPD module) 
signal is low level 
1'b1: Low more than 100 ms (Internal signal of the HPD module) 
signal is high level 
hdmitx1_port_level 
1'bO: HPD_PORT_LEVEL (Internal signal of the HPD module) 
signal is low level 


1'b1: HPD_PORT_LEVEL (Internal signal of the HPD module) 
signal is high level 


hdmitx1_ihpd_port 

1'b0: IHPD_PORT (Input signal of the HPD module) signal is low 
level 

1'b1: IHPD_PORT (Input signal of the HPD module) signal is high 
level 


hdmitx1_ohpd_int 

1'bO: Ohpd_int (Output signal of the HPD module) signal is low 
level 

1'b1: Ohpd_int (Output signal of the HPD module) signal is high 


hdmitx1_level_int 
1'bO: Level Interrupt signal is low level 
1'b1: Level Interrupt signal is high level 
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a 
zipo po RES atime, 
Store the interrupt change times. 
hdmitxO_low_morethan100ms 
~ 1'bO: Low more than 100 ms (Internal signal of the HPD module) 
0x0 


signal is low level 
1'b1: Low more than 100 ms (Internal signal of the HPD module) 
signal is high level 


hdmitx0O_port_level 

1'b0: HPD_PORT_LEVEL (Internal signal of the HPD module) 
19 0x0 signal is low level 

1'b1: HPD_PORT_LEVEL (Internal signal of the HPD module) 


signal is high level 


hdmitxO_ihpd_port 

1'b0: IHPD_PORT (Input signal of the HPD module) signal is low 
18 0x0 level 

1'b1: IHPD_PORT (Input signal of the HPD module) signal is high 

level 


hdmitxO_ohpd_int 

1'bO: Ohpd_int (Output signal of the HPD module) signal is low 
17 0x0 level 

1'b1: Ohpd_int (Output signal of the HPD module) signal is high 

level 


hdmitx0O_level_int 
16 1'bO: Level Interrupt signal is low level 
1'b1: Level Interrupt signal is high level 


hdmitx0_ int _change_cnt 
7 
isp1_shutter_open 
0x0 ISP1 shutter open 
High valid. 


ispO_shutter_open 

ISPO shutter open 

High valid 

hdmirxphy_sram_init_done 

HDMIRX PHY SRAM initialization done status 
The bit indicates that the SRAM has been initialized by the boot 
loader in the Raw PCS. 
trng_ns_o_ctrl_secure 

Non-Secure TRNG status 

Secure mode output, high valid. 
trng_ns_o_ctrl_reminder 

Non-Secure TRNG status 

Reseed reminder output, high pulse valid. 
trng_ns_o_ctrl_reseeding 

Non-Secure TRNG status 

Reseeding activity output, high valid. 
trng_ns_o_ctrl_seeded 

Non-Secure TRNG status 

(Re)Seeding completion output, high valid. 
trng_ns_o_ctrl_rand_bit 

Non-Secure TRNG status 

Serial random bit output. 
trng_ns_o_ctrl_rand_vld 

Non-Secure TRNG status 

Serial random bit valid output, high valid. 
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| Bit |Attr|ResetValue| Ci@eescription 


; dfi_scramble_ready 
3:0 [Ro joo DFI scramble key is ready, high valid. 


SYS GRF SOC STATUS2 
Address: Operational Base + offset (0x0388) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:6 [RO _|0x0000000 [reserved Cid 
rkvencl1_idle_enc_core 
RKVENC1 idle status 


5 0x0 
rkvenci_idle_enc_axi 
4 |ro foo RKVENC1 idle status 
3 |ro foo rkvenc1_idle_enc_ahb 
RKVENC1 idle status 
5 0x0 rkvencO_idle_enc_core 
RKVENCO idle status 


rkvencO_idle_enc_axi 
RKVENCO idle status 

rkvencO_idle_enc_ahb 
RKVENCO idle status 

SYS GRF SOC STATUS3 

Address: Operational Base + offset (0x038C) 


[ResetValue[  ———“‘éieScription =— 
0x0 osc_chk_rst_req 

OSC frequency check error 
0x0 crc_chk_rst_req_sgrf 


[Attr’| 
1:20/RO | 
9 
as RO oxo SGRF in pd_bus crc check error 
afro 
6 fro 


1 


3 
1 


0x0 crc_chk_rst_req_dsusagrf 
SGRF in pd_core crc check error 
0x0 crc_chk_rst_req_pmusgrf 
SGRF in pd_pmu crc check error 
; cpu_wfi 
; cpu_wfe 


SYS GRF OTP KEYO8 
Address: Operational Base + offset (0x0500) 


| Bit [Attr| Reset Value 
[31:1 [RO [0x00000000 


0x0 key08 
The value of OTP address 0x8 


SYS _ GRF OTP _KEYOD 

Address: Operational Base + offset (0x0504) 

| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
[31:1 [RO_|0xo0000000 [reserved 


Ox keyOd 
The value of OTP address Oxd 


SYS _GRF OTP _KEYOE 
Address: Operational Base + offset (0x0508) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:1 |RO_|0x00000000 


0x0 keyOe 
The value of OTP address Oxe 


SYS _GRF CHIP ID 
Address: Operational Base + offset (0x0600) 


| Bit |Attr| Reset Value, Description 
chip_id 

31:0 0x00003588 |The Chip ID status 
Reads as 0x3588 


6.6 BIGCORE_GRF Register Description 


There are two BIGCORE_GRF modules in RK3588.They have different base address. 
6.6.1 Registers Summary 


fname | net Sie] FE | beeeonon 
aii 


BIGCORE GRF_ MEM _ CFG Memory Configuration Register 
HSDPRF _H 0x002C 0x00000011 |- + HSSPRF High 
BIGCORE _GRF_CPU_@ON 0x00000000 |CPU Control Register 0 


..  . Tf! 0x0030 
Notes: Size: B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

6.6.2 Detail Registers Description 


BIGCORE GRF PVTPLL CONO L 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value Description 


write_mask 
‘ Write enable for lower 16bits, each bit is individual 
31-16 /WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


bypass 
15 RW |0x0 1'bO: Support glitch-free frequency conversion. 
1'b1: Not support. 
; clk_div_osc 
Made Frequency division factor for osc_clk. 
F clk_div_ref 
fed Frequency division factor for ref_clk. 
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| Bit |Attr|ResetValue| Ci@eescription 


‘ osc_ring_sel 
gata Oscillator ring channel select. 
7:3 [RO [0x00 ___—i[reserved 


out_polar 


RW |0x0 1'bO: Out=1 when need to increase volt. 
1'b1: Out=0 when need to increase volt. 


osc_en 
a Oscillator ring enable. 

start 
jo [aw oxo 1'b1i: PVTPLL monitor start. 


BIGCORE GRF PVTPLL CONO H 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


write_mask 

Write enable for lower i16bits, each bit is individual 
LTO WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


5.0 aw fowoo A enh se 


ring_length_sel 
5:0. |Rw a ee ring inverter length select. 


BIGCORE GRF PVTPLL CON1 
Address: Operational Base + offset (0x0008 


| Bit_|Attr| Reset Value 


, cal_cnt 
31:0 |w |oxoooo0018 Target frequency value. 


BIGCORE GRF PVTPLL CON2 
Address: Operational Base + offset (OxO000C 


| Bit_|Attr| Reset Value 


ckg_val 
at oes sot oe Clock gating interval control count value. 
threshold 
Ox0000 Count difference threshold value. 


BIGCORE GRF PVTPLL_CONS3 
Address: Operational Base + offset (0x0010) 


| Bit _|Attr| Reset Value 


: ref_cnt 
Q0Q970000 Frequency measurement period setting value. 


BIGCORE GRF MEM CFG HSSPRF L 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value 


write_mask 
‘ Write enable for lower 16bits, each bit is individual 
31-16/WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| —Ci@eescription 


grf_bigcore_mem_cfg_hssprf_| 
bit 0: TEST1 
bit 1: TEST_RNM 
15:0 |RW /0x8010 bit 4~2: RM 
bit 5: WMD 
bit 7: LS 
bit 13~12: RA 


BIGCORE GRF MEM CFG HSDPRF L 
Address: Operational Base + offset (0x0028 


| Bit_|Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


grf_bigcore_mem_cfg_hsdprf_| 
bit 0: TEST1A 
bit 1: TEST_RNMA 
15:0 |RW /0x0010 bit 5~2: RMA 
bit 6: WMDA 
bit 8: LS 
bit 14~13: RA 


BIGCORE GRF MEM_CFG HSDPRF_ _H 
Address: Operational Base + offset (Ox002C) 


| Bit |Attr| Reset Value, 


pC escription 
write_mask 
Write enable for lower 16bits, each bit is individual 
31: 16/WO 10x0000 1'bO: Write access disable 
1'bi: Write access enable 
grf_bigcore_mem_cfg_hsdprf_h 
15:0 |RW /Ox0011 bit 1: TEST1B 
bit 542: RMB 


BIGCORE GRF CPU CONO 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value, 


| eseription 
write_mask 
Write enable for lower i6bits, each bit is individual 

Bt 16 WO. | Omu00e 1'bO: Write access disable 
1'b1: Write access enable 

15:6 [RO |Oxo0O_ reserved 
grf_con_bigcore_mem_cfg_idle_trig 

ebro 0 to 1 trigger of grf_con_bigcore_mem_cfg_idle_trig will cause 
a mem_cfg change when grf_con_bigcore_mem_cfg_idle_en 
equals to 1. 

6 fw foo grf_con_bigcore_mem_cfg_idle_en 

4 RW /|0x0 1'b0: Mem_cfg is changed by software immediately 
1'b1: Mem_cfg is changed when all cpu in wfi 


bigcore_grf_con_mem_ctrl_from_pmu 
; 1'b0O: Mem_cfg is driven by grf 
220 RW: 0x8 1'b1: Mem_cfg is driven by pmu 
Each bit for one cpu core 
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6.7 LITCORE_GRF Register Description 

6.7.1 Registers Summary 

name | onset [soe] GSS | Beserintion 
EES omm Ww poem ear 
REET TT ooc |v [ncommesfersartae 


ITCORE GRF CPU _CONO|0x0030 |W |0x00000000 |CPU Control Register 0 


L 

ON 

Sioa GRE_EVTPEL © 0x0044 0x00000000 |PVTPLL Control Register 0 High 

N 


W 
W 
W 
BNL GRF PVTPLL C€ Io 940 w_ |oxoo000000 PVTPLL Control Register 0 Low 
| aia 0x0048 jw. |oxoooo0018 PVTPLL Control Register 1 


O 
a ae GRF_EVTPLL_C 0x004C 0x00040000 |PVTPLL Control Register 2 
ONS © Jox0050 |W /0x00000000 |PVTPLL Control Register 3 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.7.2 Detail Registers Description 


LITCORE GRF MEM CFG HSSPRF L 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value Description 


write_mask 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


grf_litcore_mem_cfg_hssprf_| 
bit O: TEST1 
bit 1: TEST_RNM 
15:0 |RW |0x8010 bit 4~2: RM 
bit 5: WMD 
bit 7: LS 
bit 13~12: RA 


LITCORE GRF MEM CFG HSDPRF L 
Address: Operational Base + offset (0x0028 


| Bit_|Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
Bhat WO. 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


grf_litcore_mem_cfg_hsdprf_| 
bit O: TEST1A 
bit 1: TEST_RNMA 
15:0 |RW |0x0010 bit 5~2: RMA 
bit 6: WMDA 
bit 8: LS 
bit 14~13: RA 
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LITCORE GRF MEM CFG HSDPRF H 
Address: Operational Base + offset (0x002C) 


| Bit |Attr| Reset Value 


write_mask 
; Write enable for lower 16bits, each bit is individual 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


grf_litcore_mem_cfg_hsdprf_h 
15:0 |RW |0x000b bit 1: TEST1B 
bit 5~2: RMB 


LITCORE GRF CPU CONO 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value 


write_mask 
Write enable for lower 16bits, each bit is individual 

She WO: OxnOUe 1'bO: Write access disable 
1'b1: Write access enable 

15:6 [RO |0xo00_ reserved 
grf_con_litcore_mem_cfg_idle_trig 

ee: 0 to 1 trigger of grf_con_litcore_mem_cfg_idle_trig will cause a 
mem_cfg change when grf_con_litcore_mem_cfg_idle_en equals 
to 1. 

ew joo con_litcore_mem_cfg_idle_en 

4 RW /|0x0 1'b0O: Mem_cfg is changed by software immediately 
1'bi: Mem_cfg is changed when all cpu in wfi 


litcore_grf_con_mem_ctrl_from_pmu 
: 1'b0O: Mem_cfg is driven by grf 
320! 2) RW" 0x0 1'b1: Mem_cfg is driven by pmu 
Each bit for one cpu core 


LITCORE GRF PVTPLL CONO L 
Address: Operational Base + offset (0x0040 


| Bit_|Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
Sho WO: Ep0ee 1'bO: Write access disable 
1'b1: Write access enable 
bypass 
15 RW /|0x0 1'bO: Support glitch-free frequency conversion. 
1'b1: Not support. 
. clk_div_osc 
Frequency division factor for osc_clk. 
clk_div_ref 
Frequency division factor for ref_clk. 


osc_ring_sel 
Oscillator ring channel select. 


Fhe — reserved 


out_polar 
RW |0x0 1'bO: Out=1 when need to increase volt. 
1'b1i: Out=0 when need to increase volt. 


osc_en 
fer be Oscillator ring enable. 
start 
jo [aw oxo 1'b1i: PVTPLL monitor start. 
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LITCORE GRF PVTPLL CONO H 
Address: Operational Base + offset (0x0044) 


| Bit _|Attr| Reset Value 


write_mask 
; Write enable for lower 16bits, each bit is individual 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:6 [RO |0x000 
ring_length_sel 
Oscillator ring inverter length select. 


LITCORE GRF PVTPLL CON1 
Address: Operational Base + offset (0x0048) 


| Bit |Attr[ResetValue| —C(escription 
Target frequency value. 


LITCORE GRF PVTPLL CON2 
Address: Operational Base + offset (Ox004C) 


ckg_val 

Clock gating interval control count value. 
threshold 

Count difference threshold value. 


LITCORE GRF PVTPLL_CON3 
Address: Operational Base + offset (0x0050) 


| Bit |Attr| Reset Value, 


; ref_cnt 
Cae Rw |ox00000000 Frequency measurement period setting value. 


6.8 DSU_GRF Register Description 


Reset 2 


0x00008010 
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a 
Value 
DSU_GRF_STATUS1 


DSU _GRF_PVTPLL_CONO 
L 


aaa agaeaeeen 0x0064 w_ |oxoo000000 PVTPLL Control Register 0 High 


DSU_GRF PVTPLL_CON1 |0x0070 |W [0x00000018 [PVTPLL Control Register 1 
DSU_GRF PVTPLL_CON2 |0x0074 |W __|0x00040000 |PVTPLL Control Register 2 
DSU _GRF PVTPLL_CON3 [0x0078 |W |0x00000000 |PVTPLL Control Register 3 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.8.2 Detail Registers Description 


DSU _GRF CONO 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value 


write_mask . fF>* 

ie Roe ae each bit is individual 
1'b1: Write access enable 

GRF generate a nir for each core, for debug usage onl 


DSU _GRF CON1 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


write_mask . al ets 

ae ie, EA ra each bit is individual 
1'b1: Write access enable 

GR generate a nvr for each core, for debug usage onl 


DSU_GRF CON2 
Address: Operational Base + offset (0x0008) 


| Bit |Attr|/ResetValue| Ci eescription = 


write_mask 
: Write enable for lower 16bits, each bit is individual 
34; 16)WO "10x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:10/RO_|0x0O_ [reserved 


0x0060 w_ |oxoo000000 PVTPLL Control Register 0 Low 


dsu_grf_mem__ctrl_from_pmu 
RW |0x0 1'b1: Dsu mem cfg driven by pmu 
1'b0O: Dsu mem cfg driven by grf 
dsu_grf_con_awakeups 
RW {0x0 1'b1: Wake acp slave interface 
1'bO: Not wake acp 


Copyright 2022 © Rockchip Electronics Co., Ltd. 735 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci eescription 


dsu_grf_con_mpmmen 

1'b1i: Enable max power control for A76 
RW //0x0 1'bO: Diable 

Each bit for a core 


po fib grf_con_pwrq_permit_deny_sar_i 
> few po 1'b1: Stream adb400 will deny a power request 
1'bO: Stream adb400 will accept a power request 


dsu_grf_con_pmusnapshotreq 

RW /|0x0 1'b1: Send a pmu snapshot request to DSU 
1'bO: Not send 
dsu_grf_con_eventoack 

1 RW |0x0 1'b1: Send evento acknowledge to DSU 

1'bO: Not send 
dsu_grf_con_eventireq 

RW /0x0 1'b1: Send eventi request to DSU 
1'bO: Not send 


DSU_GRF CON3 
Address: Operational Base + offset (OxO000C 


| Bit_|Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
SLO WO: Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
. grf_con_acp_awcache 
Awcache control bit for acp 
grf_con_acp_ arcache 
eats —— reserved Q& JF 
grf_con_interconnect_cgen 


5 RW /|0x0 1'b1: Interconnect clock gate enable 
1'bO: Disable 


reserved 


DSU_GRF CON4 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value, 


[ eseription 
write_mask 
. Write enable for lower 16bits, each bit is individual 
atmclicealhe Sucseke 1'bO: Write access disable 
1'b1: Write access enable 
: sys_grf_con_astartmp 
GROF00 Start address of MP master 


DSU _GRF CONS5 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
31-16) WO'|0x0000 1'bO: Write access disable 
1'b1: Write access enable 


: sys_grf_con_aendmp 
ale End address for MP master 
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DSU_GRF CON6 
Address: Operational Base + offset (0x0018 


| Bit |Attr|/ResetValue| Ci eescription 


write_mask 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


5 |RO_|ox0 [reserved 


reserved 
grf_con_dsu_mem_cfg_idle_trig 

14 Rw lox0 A 0 to 1 trigger of grf_con_dsu_mem_cfg_idle_trig will cause a 
mem_cfg change when grf_con_dsu_mem_cfg_idle_en equals to 
1 


grf_con_dsu_mem_cfg_idle_en 
RW /|0x0 1'b0: Mem_cfg is changed by software immediately 
1'b1: Mem_cfg is changed when all cpu in wfi 
F grf_con_ardomains 
keds Ardomain control for ACP 
: grf_con_awdomains 
Awdomain control for ACP 
F grf_con_awsnoops 
grf_con_awstashlpidens 
; grf_con_awstashlpids 


DSU GRF MEM CFG HSSPRF L 
Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 


write_mask 
i Write enable for lower 16bits, each bit is individual 
31216) WO|0x0000 1'bO: Write access disable 
1'b1: Write access enable 


grf_dsu_mem_cfg_hssprf_| 
bit 0: TEST1 
bit 1: TEST_RNM 
15:0 |RW |0x8010 bit 4~2: RM 
bit 5: WMD 
bit 7: LS 
bit 13~12: RA 


DSU_GRF MEM_CFG HSDPRF L 
Address: Operational Base + offset (0x0028) 


| Bit |Attr| Reset Value, 


Pt escription 
write_mask 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


grf_dsu_mem_cfg_hssprf_| 
bit 0: TEST1A 
bit 1: TEST_RNMA 
15:0 |RW |0x0010 bit 5+2: RMA 
bit 6: WMDA 
bit 8: LS 
bit 14~13: RA 
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DSU GRF MEM CFG HSDPRF H 
Address: Operational Base + offset (Ox002C 


| Bit |Attr|/ResetValue| Ci eescription 


write_mask 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


grf_dsu_mem_cfg_hssprf_h 
15:0 |RW |0x0011 bit 1:TEST1B 
bit 5+2: RMB 


DSU_GRF MEM_CFG HDSPRA L 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value, 


Pi escription 
write_mask 
. Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


grf_dsu_mem_cfg_hdspra_| 
bit 0: TEST1 
bit 1: TEST_RNM 
bit 4~2: RM 
15:0 |RW |0x1410 bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


DSU GRF MEM CFG UHDDPRF L 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value 


write_mask 
. Write enable for lower 16bits, each bit is individual 
ehTO WO 1/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
grf_dsu_mem_cfg_uhddprf_| 
bit 0: TEST1 
; bit 1: TEST_RNM 
15:0 |RW |0x8010 bit 4~2: RM 
bit 5: WMDA 
bit 7: LS 


DSU_GRF_ STATUSO 
Address: Operational Base + offset (0x0040) 


| Bit |Attr|Reset Value| Ci eescription 
31:24|RO_|0x00_ [reserved 


dsu_grf_st_jtagactive 
ae Ro | Ox JTAG active status. 
dsu_grf_st_swactive 


21:19/RO |oxo_ si reserved 
18 0x0 dsu_grf_st_pmusnapshotack 

PMU snapshot acknowledge 

dsu_grf_st_eventoreg 

dsu_grf_st_eventiack 
16 ro foxo EVENTI acknowledge status 
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| Bit |Attr| Reset Value, 


dsu_grf_st_coreinstrret 
15:8 0x00 Cpu in retention status 
Each bit for one core 


; dsu_grf_st_coreinstrrun 
joxoo (SY running status, each bit for one core 
DSU_GRF STATUS1 
Address: Operational Base + offset (0x0044 


| Bit |Attr|/Reset Value| Ci eescription 
0x000000 


dsu_Probe3_mainStatAlarm 
Interconnect probe3 alarm 


Eee 
(pe eee 
Interconnect probe 2 alarm 
saw dsu_Probe1_mainStatAlarm 

Interconnect probel alarm 


CS) 
Interconnect probeO alarm_ 

ee 

Interconnect debug_m no pending translation 
robe ERCteere eae 

Interconnect dsu2main no Fouereonnect dsu?main ne pending wensiaVn ___ translation 

SE reserved eC 

DSU_GRF PVTPLL_CONO L 

Address: Operational Base + offset (0x0060) 


| Bit |Attr|/Reset Value| Ci eescription 


write_mask 
“ Write enable for lower 16bits, each bit is individual 
SoHo WO: 020008 1'bO: Write access disable 
1'b1: Write access enable 
bypass 
15 RW |0x0 1'bO: Support glitch-free frequency conversion. 
1'b1i: Not support. 
: clk_div_osc 
ee Frequency division factor for osc_clk. 
; clk_div_ref 
cs Frequency division factor for ref_clk. 


: osc_ring_sel 
Oscillator ring channel select. 
7:3 |RO [0x00 ___—ireserved 


out_polar 
RW |0x0 1'bO: Out=1 when need to increase volt. 
1'b1: Out=0 when need to increase volt. 


osc_en 
a Oscillator ring enable. 

start 
jo [Rw joxo | 1'b1: PVTPLL monitor start. 


DSU_GRF PVTPLL_CONO H 
Address: Operational Base + offset (0x0064) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_mask 
: Write enable for lower 16bits, each bit is individual 
oP LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:6 [RO_|0x000 
; ring_length_sel 
Oscillator ring inverter length select. 


DSU GRF PVTPLL CON1 
Address: Operational Base + offset (0x0070) 


| Bit |Attr| Reset Value 


: cal_cnt 
exon OeOre Target frequency value. 


DSU _GRF PVTPLL CON2 
Address: Operational Base + offset (0x0074) 


| Bit |Attr| Reset Value 
RW 


: ckg_val 

31:16]RW [ox0004 Clock gating interval control count value. 
: threshold 

sane, Rw [ox0000 Count difference threshold value. 


DSU_GRF PVTPLL_CONS3 
Address: Operational Base + offset (0x0078) 


| Bit |Attr|/ResetValue| SC Cescription 
31:0 |RW 


ref_cnt 
31:0 faw | x0 g000000 Frequency measurement period setting value. 


6.9 DDR_GRF Register Description 


There are two DDR_GRF modules in RK3588, DDRO1_GRF and DDR23_GRF. DDRO1_GRF is 
for DDR channel 0 and 1. DDR23_GRF is for DDR channel 2 and 3. They have different base 
address. For DDRO1_GRF, DDR_GRF_CHA_* refers to the registers that correspond to DDR 
channel 0, while DDR_GRF_CHB_* refers to the registers that correspond to DDR channel 1. 
For DDR23_GRF, DDR_GRF_CHA_* refers to the registers that correspond to DDR channel 2, 
while DDR_GRF_CHB_ * refers to the registers that correspond to DDR channel 3. Register 
that doesn’t have prefix DDR_GRF_CHA or DDR_GRF_CHEB is shared by channel 0 and 1 or 
channel 2 and 3 separately. 


6.9.1 Registers Summary 


one [oul ti 
Value 
10x0020__|W__|0x00001F4A |DDR CHA Control Register 8 | 
[DDR_GRF_CHB_CONO _|0x0030 x00000040 
x0034 x00000080 


oO;O 
oO;O 


oO 
oO 


oO 
oO 


oO;O 
oO;O 


oO 
oO 


olo 
= 
olo 


oO 
oO 


DDR_GRF_ CHA _CONO 
DDR_GRF_CHA CON1 
DDR_GRF_CHA_CON2 
DDR_GRF_CHA_CON3 
DDR_GRF_ CHA CON4 
DDR_GRF_CHA_CON5 
DDR_GRF_ CHA _CON6 
DDR_GRF_ CHA CON7Z 
DDR_GRF_ CHA CON8 
DDR_GRF_ CHA _CON9 
DDR_GRF_CHB_CONO 


H 
| 
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ce 
Value 

[DDR_GRF_CHB_CON5 | 
[DDR_GRF_CHB CON6 | 
[DDR_GRF_CHB CONS | 


a GRF_CHA STATUS! |o,q9A0 w_ |oxoo000000 DDR CHA Status Register 16 
DDR_GRF CHA STATUS! lo oga4 w_ |oxo0000000 DDR CHA Status Register 17 
DOR OEE ee Aol lO GOAC w_ |oxoo000000 DDR CHA Status Register 19 


DDR_GRF_ CHB STATUSO [0x00BO |W _|0x00000000 [DDR CHB Status Register 0 


7 
9 
a GRF_CHB_ STATUS | o0F0 w_ |oxo0000000 DDR CHB Status Register 16 
aa eae Ox00F4 w_ |oxoo000000 DDR CHB Status Register 17 

“hi GRF_CHB STATUS |) o0FC w_ |oxo0000000 DDR CHB Status Register 19 

0 

0 


DDRPHY CHA Control Register 0 


DDR_GRF_CONO 0x0140. [|W |0x0001ADBA|DDR Control Register 0 
Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.9.2 Detail Registers Description 


DDR_GRF_ CHA _CONO 
Address: Operational Base + offset (Ox0000) 


| Bit |Attr| Reset Value, 


Po escription 
write_mask 
: Write enable for lower 16bits, each bit is individual 

SL 16) We: | PRORUO 1'bO: Write access disable 
1'b1: Write access enable 
awpoison_O 
DDRCTL AXI write address poison 

x jeciuaes 1'b1: Enable poison on write command 
1'bO: Disable 


arpoison_O 
DDRCTL AXI read address poison 

= BW 0x8 1'b1: Enable poison on read command 
1'bO: Disable 
awurgent_0O 
DDRCTL AXI write address urgent 

1 RE ||OX0 1'b1: Current aw command is urgent 
1'bO: Not urgent 
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| Bit |Attr|ResetValue| Ci@eescription 


arurgent_0O 

DDRCTL AXI read address urgent 
- RW 0x8 1'b1: Current ar command is urgent 

1'bO: Not urgent 


11:9 |RO_|OxO [reserved 


dis_regs_ecc_syndrome 
Value of dis_regs_ecc_syndrome. 
Signal used to hide the value of ECCCSYN* and ECCUSYN* 
registers for security purposes. When this value is set to 1, 

RW {0x0 reading registers ECCCSYN*/ECCUSYN* returns value 0 always, 
otherwise it returns appropriate value. If this feature is not used, 
this port can be tied to 0. 
The value of dis_regs_ecc_syndrome signal cannot change 
outside of i re 62s O && core_ddrc_core_rstn=0). 


7__—*|RO |0xO_—sdreserved = tt 


axi_order_en 
Enable preserve DDRCTL AXI cmd order counter 
RW |0x1 1'b1: Enable 

1'bO: Disable 
Please keep default 1'bi all the time. 
ddrctl_a_sysreq_sel 
DDRCTL AXI hardware low power request by PMU 

5 RW |0x0 1'b1: DDRCTL AXI hardware low power request is driven by PMU. 
1'b0: DDRCTL AXI hardware low power request is not driven by 
PMU. 
ddrctl_slverr_enable 

4 Rw loxo DDRCTL slave APB error response enable 
1'bO: Disable DDRCTL from responding error 
1'b1i: Enable DDRCTL from responding error 


3:0 |RO [oxo [reserved 


DDR _GRF CHA CON1 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1' Bae Write access enable 


115 [RO |Oxge Amr [reserved 


dfi_phyupd_type 
This signal is the DFI PHY-initiated update. This signal indicates 
which one of the four types of PHY update times is being 
requested by the dfi_phyupd_req signal. 
14:13|}RW |0x0 The valid values are as follows: 
2'b00: Tphyupd_typeOd 
2'b01: Tphyupd_typel 
2'b10: Tphyupd_type2 
2'b11: Tphyupd_type3 


12:8 |RO_|Ox0O [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


cg_en_ddrphy_mode 
DDRPHY ctrl_phy_cg_en gate control mode 
1'b1: Ctrl_phy_cg_en is set to 1'b1 to gate DDRPHY internal clock 
according to the status of DDRPHY dfi_phyupd_req or 

7 RW |Ox1 dfi_phymstr_active or when DDRCTL AXI aclk and core clk are 
both gated. 
1'bO: Ctrl_phy_cg_en is set to 1'b1 to gate DDRPHY internal clock 
according to the status of DDRPHY dfi_phyupd_req or 
dfi_phymstr_active. 


pmu_ddrphy_gate_en 
Enable PMU auto gate DDRPHY clock function 
Rw lox0 a set 1'b1, ctrl_phy_cg_en of DDRPHY will be controlled by 
1'b1: Enable 
1'b0O: Disable 


5 [RO [oxo sreserved eI 
ddrctl_syscreq_cg_en 
DDRCTL core clk gate enable during SR-PD 
1'b1: Enable 


1'bO: Disable 


selfref_type2_en 

DDRCTL selfrefresh type for auto gate 

1'b0O: SDRAM is in SR-Powerdown (LPDDR4/5), which was caused 
by automatic self refresh only. If retry is enabled, this guarantees 
SRE command is executed correctly without parity error. 

1'b1: SDRAM is in SR-Powerdown (LPDDR4/5), which was not 
caused solely under automatic self refresh control. It could have 
been caused by hardware low power interface and/or software 
(PWRCTL.selfref_sw). If retry is enabled, this guarantees SRE 
command is executed correctly without parity error. 
ddrctl_core_cg_en 

DDRCTL core clk gate enable 

1'b1: Enable DDRCTL core clk auto gate 

1'bO: Disable 

ddrctl_apb_cg_en 

DDRCTL APB pclk gate enable 

1'b1: Enable DDRCTL pclk auto gate 

1'b0O: Disable 

ddrctl_axi_cg_en 

DDRCTL AXI aclk gate enable 

1'b1i: Enable DDRCTL AXI auto gate 

1'bO: Disable 


DDR_GRF_ CHA CON2 


Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| = <s——“‘;‘“C;C™SC~CiS scription — Cd 
write_mask 

Write enable for lower i6bits, each bit is individual 

1'bO: Write access disable 

1'b1i: Write access enable 


31:16}WO |0x0000 
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| Bit |Attr|ResetValue| Ci eescription 


csysreq_ddrctl_ddr_gate 
DDRCTL core hardware low power request by hardware gate 
control logic 

15 RW |0x0O 1'b1: DDRCTL core hardware low power request is driven by 
hardware gate control logic. 
1'b0O: DDRCTL core hardware low power request is not driven by 
hardware gate control logic. 

0 


14 |RO_|oxo_sireserved 


csysreq_ddrctl_pmu 

DDRCTL core hardware low power request by PMU 

1'b1: DDRCTL core hardware low power request is driven by PMU. 
1'bO0: DDRCTL core hardware low power request is not driven by 
PMU. 

csysreq_aclk_ddr_gate 

DDRCTL AXI hardware low power request by hardware gate 
control logic 

1'b1: DDRCTL AXI hardware low power request is driven by 
hardware gate control logic. 

1'bO: DDRCTL AXI hardware low power request is not driven by 
hardware gate control logic. 

csysreq_aclk 

DDRCTL AXI hardware low power request by GRF 

1'b1: DDRCTL AXI hardware low power request is driven by 
DDRO1_GRF or DDR23_GRF. 

1'b0: DDRCTL AXI hardware low power request is not driven by 
DDRO1_GRF or DDR23_GRF. 

cg_en_ddrphy 

Enable DDRPHY ctrl_phy_cg_en auto gate function 

1'b1: Enable 

1'bO: Disable 

cg_en_axi 

Enable DDRCTL hardware mode AXI aclk auto gate function 
1'b1: Enable 

1'bO: Disable 

cg_en_core 

Enable DDRCTL hardware mode core clk auto gate function 
1'b1: Enable 

1'b0O: Disable 

pre_dfi0_cs_combo_P3 

These grf bits drive dfi_cs_P3 

pre_dfi0_cs_combo_P2 

These grf bits drive dfi_cs_ P2 

pre_dfi0_cs_combo_P1 

These grf bits drive dfi_cs_P1 

pre_dfi0_cs_combo_PO 

These grf bits drive dfi_cs_PO 


DDR_GRF_CHA_CON3 


Address: Operational Base + offset (Ox000C) 

| Bit [Attr| Reset Value | 

write_mask 

Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 

1'b1: Write access enable 


31:16}WO |0x0000 
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| Bit |Attr| Reset Value, 


Po escription 
silent_threshold_axi 

RW |0x00 Control after how many silent cycles, auto gate will gate DDRCTL 
aclk 


silent_threshold_core 
RW |0x00 Control after how many silent cycles, auto gate will gate DDRCTL 
core clk. 


DDR _GRF CHA CON4 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
BL TOW /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
¢ exit_threshold_axi 
Exit time from gating DDRCTL aclk 
silent_threshold_ddrphy 
7:0 |RW {0x00 Control after how many silent cycles, auto gate will enable 
ctrl_phy_cg_en to gate DDRPHY clock. 


DDR _GRF CHA CONS 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value 


write_mask 
. Write enable for lower 16bits, each bit is individual 
BT toe: /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
silent_threshold_rs 
15:8 IRW loxoo nie after how many silent cycles, auto gate will gate rs bridge 
Rs bridge is a module to add one pipeline for AXI bus. 


: exit_threshold_core 
Exit time from gating DDRCTL core clk 


DDR _GRF CHA CONG6 
Address: Operational Base + offset (0x0018) 


| Bit _|Attr| Reset Value 


write_mask She oes 
He oe each bit is individual 
owe Write access enable 
OP0 pee ene high level time during write 
rjirjoo Eh, aor ceuneaueameme 


DDR GRF CHA CON7 
Address: Operational Base + offset (Ox001C 


| Bit_|Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
LTO WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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eh) a ne tt 
mem_cfg_uhdpdprf_interconnect_i_16_18 
15: ps3 rw 0x0 Control the mem_cfg bit 16-18 for uhdpdprf for interconnect. 
bit 0: TESTRWM 
12:5 [RO |0x0O_ [reserved 
ddr_axi_order_en 
Enable preserve DDR scheduler AXI cmd order counter 
1'b1: Enable 
1'bO: Disable 
Please keep default 1'bi all the time. 
ddr_scramble_gate_en 
Enable auto gate ddr scramble clock between DDR scheduler and 
DDRCTL 
1'b1: Enable 
1'bO: Disable 
ddr_frs_scramble_gate_en 
Enable auto gate ddr scramble frs clock between DDR scheduler 
and DDRCTL 
1'b1: Enable 
1'bO: Disable 
ddr_frs_gate_en 
Enable auto gate ddr frs clock between DDR scheduler and 
DDRCTL 
1'b1i: Enable 
1'b0O: Disable 
ddr_rs_gate_en 
Enable auto gate ddr rs clock between DDR scheduler and 
DDRCTL 
1'b1: Enable 
1'b0O: Disable 


DDR GRF CHA CONS 
Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 
31:16|Wo 


write_mask 

0x0000 Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'b1i: Write access enable 


mem_cfg_uhdpdprf_interconnect_i_0O_15 
Control the mem_cfg bit 0-15 for uhdpdprf for interconnect. 
bit 0: TEST1 
15:0 |RW |0xif4a bit 1: TEST_RNM 
bit 4~2: RM 
bit 5: WMDA 
bit 7: LS 


DDR GRF CHA CONS 
Address: Operational Base + offset (0x0024 


| Bit_|Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
Fi TS WO" | 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| —Ci@eescription 


ddrctl_a_auto_gate_en 

Enable DDRCTL core hardware low power gate control logic 
Bos) URW OX0 1'b1: Enable 

1'bO: Disable 

ddrctl_auto_gate_en 

Enable DDRCTL AXI hardware low power gate control logic 
Ee, RM OXO 1'b1: Enable 

1'bO: Disable 


ddrctl_bsm_cg_en 

Enable DDRCTL bsm clock gate function 
Boe RE OXe 1'b1: Enable 

1'b0O: Disable 


12:10|RO_|0x0___—__—|reserved 


ddrctl_clk_gate 

Each bit will enable an internal auto gate function in DDRCTL 
RS |OXON 1'b1: Enable 

1'bO: Disable 


DDR_GRF_ CHB CONO 
Address: Operational Base + offset (0x0030) 


| Bit |Attr[Reset Value] —Ci@eescription 
1'b1: Enable poison on write command 


write_mask 

Write enable for lower i6bits, each bit is individual 
SEIS WO: 10x0000 1'bO: Write access disable 

1'b1: Write access enable 

awpoison_O 

R 

1'bO: Disable 
arpoison_O 
RW DDRCTL AXI read address poison 
1'b1: Enable poison on read command 


W DDRCTL AXI write address poison 
1'bO: Disable 


awurgent_0 
W DDRCTL AXI write address urgent 
1'b1: Current aw command is urgent 


1'bO: Not urgent 


1'bO: Not urgent 

dis_regs_ecc_syndrome 

Value of dis_regs_ecc_syndrome. 

Signal used to hide the value of ECCCSYN* and ECCUSYN* 

registers for security purposes. When this value is set to 1, 

reading registers ECCCSYN*/ECCUSYN* returns value 0 always, 

otherwise it returns appropriate value. If this feature is not used, 

this port can be tied to 0. 

The value of dis_regs_ecc_syndrome signal cannot change 
presetn=0 && core_ddrc_core_rstn=0). 


joxo_—__—freserved 


arurgent_0O 
12 W DDRCTL AXI read address urgent 
1'b1: Current ar command is urgent 
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| Bit |Attr|ResetValue| Ci@eescription 


axi_order_en 

Enable preserve DDRCTL AXI cmd order counter 
RW /0x1 1'b1: Enable 

1'b0O: Disable 

Please keep default 1'bi all the time. 


ddrctl_a_sysreq_sel 
DDRCTL AXI hardware low power request by PMU 
5 RW |0x0 1'b1: DDRCTL AXI hardware low power request is driven by PMU. 
1'b0: DDRCTL AXI hardware low power request is not driven by 
PMU. 
ddrctl_slverr_enable 
4 rw |oxo DDRCTL slave APB error response enable 
1'bO: Disable DDRCTL from responding error 
1'b1i: Enable DDRCTL from responding error 
reserved 


3:0 |RO [0x0 __—i[reserved 


DDR _GRF CHB CON1 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
SE 6 WO | Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


a5 |RO_|OxO_ reserved 


dfi_phyupd_type 
This signal is the DFI PHY-initiated update. This signal indicates 
which one of the four types of PHY update times is being 
requested by the dfi_phyupd_req signal. 
14:13}RW |0x0 The valid values are as follows: 
2'b00: Tphyupd_typeOd 
2'b01: Tphyupd_typel 
2'b10: Tphyupd_type2 
2'b11: Tphyupd_type3 


12:8 |RO_|Ox0O [reserved 


cg_en_ddrphy_mode 
DDRPHY ctrl_phy_cg_en gate control mode 
1'b1: Ctrl_phy_cg_en is set to 1'b1 to gate DDRPHY internal clock 
according to the status of DDRPHY dfi_phyupd_regq or 

7 RW |Ox1 dfi_phymstr_active or when DDRCTL AXI aclk and core clk are 
both gated. 
1'bO: Ctrl_phy_cg_en is set to 1'b1 to gate DDRPHY internal clock 
according to the status of DDRPHY dfi_phyupd_req or 
dfi_phymstr_active. 
pmu_ddrphy_gate_en 
Enable PMU auto gate DDRPHY clock function 

Rw loxo If it is set 1'b1, ctrl_phy_cg_en of DDRPHY will be controlled by 

PMU. 
1'b1: Enable 
1'bO: Disable 


5 |RO_|0x0_ reserved 


ddrctl_syscregq_cg_en 

DDRCTL core clk gate enable during SR-PD 
- piel hes 1'b1: Enable 

1'bO: Disable 
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| Bit |Attr[ResetValue| ———s——Cti—“C*~—C‘~Ci scription 
selfref_type2_en 
DDRCTL selfrefresh type for auto gate 
1'bO: SDRAM is in SR-Powerdown (LPDDR4/5), which was caused 
by automatic self refresh only. If retry is enabled, this guarantees 
SRE command is executed correctly without parity error. 
1'b1: SDRAM is in SR-Powerdown (LPDDR4/5), which was not 
caused solely under automatic self refresh control. It could have 
been caused by hardware low power interface and/or software 
(PWRCTL.selfref_sw). If retry is enabled, this guarantees SRE 
command is executed correctly without parity error. 
ddrctl_core_cg_en 
DDRCTL core clk gate enable 
1'b1: Enable DDRCTL core clk auto gate 
1'bO: Disable 
ddrctl_apb_cg_en 
DDRCTL APB pclk gate enable 
1'bi: Enable DDRCTL pclk auto gate 
1'bO: Disable 
ddrctl_axi_cg_en 
DDRCTL AXI aclk gate enable 
1'b1: Enable DDRCTL AXI auto gate 
1'bO: Disable 


DDR _GRF CHB CON2 
Address: Operational Base + offset (0x0038) 


| Bit _|Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


csysreq_upctl_ddr_gate 
DDRCTL core hardware low power request by hardware gate 
control logic 

15 RW /0x0 1'b1: DDRCTL core hardware low power request is driven by 
hardware gate control logic. 
1'b0O: DDRCTL core hardware low power request is not driven by 
hardware gate control logic. 


114 [RO _|OxO_ reserved 


csysreq_upctl_pmu 
DDRCTL core hardware low power request by PMU 

13 RW_|0x0 1'b1: DDRCTL core hardware low power request is driven by PMU. 
1'b0: DDRCTL core hardware low power request is not driven by 
PMU. 
csysreq_aclk_ddr_gate 
DDRCTL AXI hardware low power request by hardware gate 
control logic 

12 RW |0x0 1'b1: DDRCTL AXI hardware low power request is driven by 
hardware gate control logic. 
1'b0: DDRCTL AXI hardware low power request is not driven by 
hardware gate control logic. 
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| Bit [Attr|ResetValue| —Ci@Deescription 
csysreq_aclk 
DDRCTL AXI hardware low power request by GRF 
1'b1: DDRCTL AXI hardware low power request is driven by 
DDRO1_GRF or DDR23_GRF. 
1'b0: DDRCTL AXI hardware low power request is not driven by 
DDRO1_GRF or DDR23_GRF. 
cg_en_ddrphy 
Enable DDRPHY ctrl_phy_cg_en auto gate function 
1'b1: Enable 
1'bO: Disable 


cg_en_axi 
Enable DDRCTL hardware mode AXI aclk auto gate function 


1'b1: Enable 

1'bO: Disable 

cg_en_core 

Enable DDRCTL hardware mode core clk auto gate function 
1'b1: Enable 

1'bO: Disable 


pre_dfi0_cs_combo_ P2 
These | grf bits drive dfi_cs_P2 
These grf bits drive dfi _cs Pl 
pre_dfi0_cs_combo_PO 
These grf bits drive dfi_cs_PO 


DDR_GRF CHB CON3 
Address: Operational Base + offset (Ox003C) 


| Bit [Attr|/ResetValue| C«éiescription 
write_mask 
Write enable for lower 16bits, each bit is individual 
Ste PONS 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
silent_threshold_axi 
pe Cz after how many silent cycles, auto gate will gate DDRCTL 
aclk 
silent_threshold_core 
0x00 Control after how many silent cycles, auto gate will gate DDRCTL 
core clk. 


DDR_GRF CHB CON4 
Address: Operational Base + offset (0x0040) 


| Bit |Attr| Reset Value 


ft escription sd 
write_mask 
Write enable for lower i6bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


Exit time from gating DDRCTL aclk 
silent_threshold_ddrphy 
0x00 Control after how many silent cycles, auto gate will enable 
ctrl_phy_cg_en to gate DDRPHY clock. 


DDR_GRF_CHB_CONS5 
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Address: Operational Base + offset (0x0044 


| Bit_|Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
St16 WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 |RO |0x0000 reserved 


reserved 
silent_threshold_rs 

1 Rw loxo ate after how many silent cycles, auto gate will gate rs bridge 
Rs bridge is a module to add one pipeline for AXI bus. 
exit_threshold_ddrc 

jo rw oxo Exit time from gating DDRCTL core clk 


DDR_GRF CHB CON6 
Address: Operational Base + offset (0x0048) 


| Bit |Attr| Reset Value, 


Po escription 
write_mask . oo™~ 

aaa alan See is each bit is individual 
1'b1: Write access enable 


DDR _GRF CHB CON7 
Address: Operational Base + offset (Ox004C) 


| Bit |Attr| Reset Value 


write_mask 
Write enable for lower 16bits, each bit is individual 

PE BOO: /0R0000 1'bO: Write access disable 
1'b1: Write access enable 
mem_cfg_uhdpdprf_interconnect_i_16_18 

15:13/RW |0x0 Control the mem_cfg bit 16-18 for uhdpdprf for interconnect. 
bit 0: TESTRWM 


12:5 |RO_|Ox0O [reserved 


ddr_axi_order_en 

Enable preserve DDR scheduler AXI cmd order counter 
4 RW |0x1 1'b1: Enable 

1'b0O: Disable 

Please keep default 1'bi all the time. 


ddr_scramble_gate_en 

Enable auto gate ddr scramble clock between DDR scheduler and 
3 RW |0x0 DDRCTL 

1'b1: Enable 

1'bO: Disable 

ddr_frs_scramble_gate_en 

Enable auto gate ddr scramble frs clock between DDR scheduler 
2 RW |0x0 and DDRCTL 

1'b1: Enable 

1'bO: Disable 
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| Bit |Attr|ResetValue| Ci@eescription 


ddr_frs_gate_en 

Enable auto gate ddr frs clock between DDR scheduler and 
1 RW |0x0 DDRCTL 

1'b1: Enable 

1'bO: Disable 


ddr_rs_gate_en 

Enable auto gate ddr rs clock between DDR scheduler and 
RW |0x0 DDRCTL 

1'b1: Enable 

1'b0O: Disable 


DDR _GRF CHB CONS 
Address: Operational Base + offset (0x0050) 


| Bit |Attr| Reset Value 


write_mask 
: Write enable for lower 16bits, each bit is individual 
SEG WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


mem_cfg_uhdpdprf_interconnect_i_O_15 
Control the mem_cfg bit 0-15 for uhdpdprf for interconnect. 
bit 0: TEST1 
15:0 |RW /0x8010 bit 1: TEST_RNM 
bit 4~2: RM 
bit 5: WMDA 
bit 7: LS 


DDR _GRF CHB CONS 
Address: Operational Base + offset (0x0054) 


| Bit |Attr| Reset Value 


write_mask 
. Write enable for lower 16bits, each bit is individual 

oe heal hai 1'bO: Write access disable 

1'b1: Write access enable 

upctl_a_auto_gate_en 

Enable DDRCTL core hardware low power gate control logic 
ieee 1'b1: Enable 

1'bO: Disable 

upctl_auto_gate_en 

Enable DDRCTL AXI hardware low power gate control logic 
fee RW Oe 1'b1: Enable 

1'bO: Disable 


ddrc_bsm_cg_en 

Enable DDRCTL bsm clock gate function 
Sites 1'b1: Enable 

1'bO: Disable 


12:10/RO_|OxO_ [reserved 


ddr_clk_gate 

Each bit will enable an internal auto gate function in DDRCTL 
BW exam 1'b1: Enable 

1'b0O: Disable 


DDR_GRF CHA _STATUSO 
Address: Operational Base + offset (0x0060) 
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| Bit |Attr|ResetValue| Ci@eescription 


; st_mrr_data0 
31:0 [RO 0x00000000 [RR data from DDRCTL 


DDR_GRF CHA _STATUS16 
Address: Operational Base + offset (Ox00A0) 


| Bit |Attr|/Reset Value| Ci eescription 
31:11]RO_|0x000000 


st_write_overflow 

10 0x0 DDR scramble write overflow status 
1'bO: Not overflow 
1'bi: Overflow 
st_read_overflow 

0x0 DDR scramble read overflow status 

1'bO: Not overflow 
1'bi: Overflow 
scramble_shift_ready 
Scramble shift ready status 
1'bO: Not ready 
1'b1: Ready 


st_stat_ddrc_reg_selfref_type 

DDRCTL selfrefresh type status 

Flags if SR-Powerdown is entered and if it was under automatic 
self 

refresh control only or not. 

2'b00: SDRAM is not in SR-Powerdown. 

2'b01: SDRAM is in self refresh, which was caused by PHY master 
request. 

2'b10: SDRAM is in SR-Powerdown, which was not caused solely 
under automatic self refresh control. 

2'b11: SDRAM is in SR-Powerdown, which was caused by 


automatic self refresh only. 
st_cactive_aclk 

DDRCTL aclk cactive status 
1'bO: Not active 

1'b1: Active 


st_csysack_aclk 

DDRCTL aclk csysack status 

1'bO: Low power request is acknowledged. 
1'b0O: Low power request is not acknowledged. 
st_csysreq_aclk 

DDRCTL aclk csysreq status 

1'bO: Low power request 

1'b1: No low power request 

st_cactive_ddrc 

DDRCTL core cactive status 

1'bO: Not active 

1'b1: Active 

st_csysack_ddrc 

DDRCTL core low power ack status 

1'bO: Low power request is acknowledged. 
1'bO: Low power request is not acknowledged. 
st_csysreq_ddrc 

DDRCTL core low power request status 

1'bO: Low power request. 

1'b1: No low power request. 
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DDR_GRF CHA _STATUS17 
Address: Operational Base + offset (Ox00A4) 
bit jatty Reset Value /_____________eseription 
er el 0x0 reserved st—‘isCSsSOSOSOSOOOOOOOOOOOOOOS 
st_wrecc_credit ent 
SS reserved t—‘“—SOS™~™COCOCOCOC”COCOCOCOCOCSCSC‘C‘CdY 


st_wr_credit_cnt 
22:16 RO foxoo DDRCTL wr credit count 


45 [RO [Oxo si freserved 
. st_hpr_credit_cnt 
14:8 fro foxoo DDRCTL ont credit count 
[RO [oxo reserved —“—=~s~s*s*~””O””CO™O™CCCOCC(CSSC‘C(‘*zCQY 
st_Ipr_credit_cnt 
6:0 |ro foxoo DDRCTL Ipr credit count 
DDR_GRF CHA _STATUS19 
Address: Operational Base + offset (OxOOAC) 


Bit | Atte! ResetValue| Ci escription, 
0x000 


st_derate_temp_limit_intr_fault 

This signal is the derate temperature limit fault. This is a version 
of derate_temp_limit_intr, which can not be disabled or forced via 
a register. It is a 2-bit antivalent signal with encoding as follows: 
2'bO1: No Fault 

2'b10: Fault Detected 

st_rd_linkecc_corr_err_intr_fault 

This signal is the read Link-ECC corrected error fault. This is a 
version of rd_linkecc_corr_err_intr which can not be disabled or 
forced through a register. It is a 2-bit antivalent signal with 
encoding of 

2'b0O1: No Fault 

2'b10: Fault Detected 

st_rd_linkecc_uncorr_err_intr_fault 

This signal is the read Link-ECC uncorrected error fault. This is a 
version of rd_linkecc_uncorr_err_intr, which can not be disabled 


or forced through a register. It is a 2-bit antivalent signal with 
encoding as follows: 

2'b01: No Fault 

2'b10: Fault Detected 


st_ecc_ap_err_intr_fault 

This signal is the ECC address protection fault. This is a version of 
ecc_ap_err_intr which can not be disabled or forced through a 
register. 

It is a 2-bit antivalent signal with encoding as follows: 

2'b01: No Fault 

2'b10: Fault Detected 

st_ecc_uncorrected_err_intr_fault 

This signal is the ECC uncorrected error fault. This is a version of 
ecc_uncorrected_err_intr which can not be disabled or forced 
through a register. It is a 2-bit antivalent signal with encoding as 
follows: 

2'bO1: No Fault 

2'b10: Fault Detected 
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| Bit |Attr|ResetValue| SCi@eescription 


st_ecc_corrected_err_intr_fault 

This signal is the ECC corrected error fault. This is a version of 
ecc_corrected_err_intr which can not be disabled or forced 
through register. It is a 2-bit antivalent signal with encoding as 
follows: 

2'b0O1: No Fault 

2' a Fault Detected 


7:6 [RO |Oxo reserved 
st_hif_refresh_req_bank 
This signal indicates the next bank that is refreshed (channel 1); 
for multi-rank configurations, the bank number is reported 
independently for each rank, and the information for all ranks is 
concatenated to form this signal. 


DDR_GRF CHB STATUSO 
Address: Operational Base + offset (OxOOBO) 


| Bit [Attr[Reset Value| = ———————™s—C™C—CSSDeScecription i 
: st_mrr_data0 
31:0 RO 0x00000000 JuieR data from DDRCTL 


DDR _GRF CHB STATUS16 
Address: Operational Base + offset (OxOOFO) 


| Bit |Attr[ResetValue|  —— —C—i‘“‘éi scription 
31:11/RO [0x000000__—ifreserved 

st_write_overflow 

DDR scramble write overflow status 

1'bO: Not overflow 

1'b1: Overflow 

st_read_overflow 

DDR scramble read overflow status 

1'bO: Not overflow 

1'b1: Overflow 

scramble_shift_ready 

Scramble shift ready status 

1'bO: Not ready 

1'b1: Ready 

st_ddrc_reg_selfref_type 

DDRCTL selfrefresh type status 

Flags if SR-Powerdown is entered and if it was under automatic 

self 

refresh control only or not. 

2'b00: SDRAM is not in SR-Powerdown. 

2'b01: SDRAM is in self refresh, which was caused by PHY master 

request. 

2'b10: SDRAM is in SR-Powerdown, which was not caused solely 

under automatic self refresh control. 

2'b11: SDRAM is in SR-Powerdown, which was caused by 

automatic self refresh only. 

st_cactive_aclk 

DDRCTL aclk cactive status 

1'bO: Not active 

1'b1: Active 
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| Bit |Attr[ResetValue|  —— ——Ci—“‘;C*C‘~Ci scription 
st_csysack_aclk 
DDRCTL aclk csysack status 
1'bO: Low power request is acknowledged. 
1'bO: Low power request is not acknowledged. 
st_csysreq_aclk 
DDRCTL aclk csysreq status 
1'bO: Low power request 
1'b1: No low power request 
st_cactive_ddrc 
DDRCTL core cactive status 
1'bO: Not active 
1'b1: Active 
st_csysack_ddrc 
DDRCTL core low power ack status 
1'bO: Low power request is acknowledged. 
1'b0O: Low power request is not acknowledged. 
st_csysreq_ddrc 
DDRCTL core low power request status 
1'bO: Low power request. 
1'b1: No low power request. 


DDR _GRF CHB STATUS17 
Address: Operational Base + offset (OxO0F4) 
| Bit |Attr| Reset Value 
31 [RO [Oxo si freserved 
. st_wrecc_credit_cnt 
sudan RO foxoo DDRCTL wrecc credit count 
oo a 
0x00 st_wr_credit_cnt 
=a wr credit count 
ae reserved —“‘“s*‘“‘“‘;!TOOCOOOOOOC*d 
: st_hpr_credit_cnt 
ale Ro foxoo DDRCTL hpr credit count 
7 [RO [Oxo [reserved 
st_Ipr_credit_cnt 
RO foxoo DDRCTL Ipr credit count 
DDR _GRF CHB STATUS19 
Address: Operational Base + offset (OxOOFC) 


| Bit _|Attr| Reset Value 
31:20|RO_|0x000 


st_derate_temp_limit_intr_fault 
This signal is the derate temperature limit fault. This is a version 
19:18 0x0 of derate_temp_limit_intr, which can not be disabled or forced via 
: a register. It is a 2-bit antivalent signal with encoding as follows: 
2'b0O1: No Fault 
2'b10: Fault Detected 


st_rd_linkecc_corr_err_intr_fault 

This signal is the read Link-ECC corrected error fault. This is a 

version of rd_linkecc_corr_err_intr which can not be disabled or 
17:16 0x0 forced through a register. It is a 2-bit antivalent signal with 

encoding of 

2'bO1: No Fault 

2'b10: Fault Detected 
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| Bit [Attr|ResetValue| —C(@Deescription 
st_rd_linkecc_uncorr_err_intr_fault 
This signal is the read Link-ECC uncorrected error fault. This is a 
version of rd_linkecc_uncorr_err_intr, which can not be disabled 
or forced through a register. It is a 2-bit antivalent signal with 
encoding as follows: 
2'b0O1: No Fault 
2'b10: Fault Detected 
st_ecc_ap_err_intr_fault 
This signal is the ECC address protection fault. This is a version of 
ecc_ap_err_intr which can not be disabled or forced through a 
register. 
It is a 2-bit antivalent signal with encoding as follows: 
2'b01: No Fault 
2'b10: Fault Detected 
st_ecc_uncorrected_err_intr_fault 
This signal is the ECC uncorrected error fault. This is a version of 
ecc_uncorrected_err_intr which can not be disabled or forced 
through a register. It is a 2-bit antivalent signal with encoding as 
follows: 
2'bO1: No Fault 
2'b10: Fault Detected 
st_ecc_corrected_err_intr_fault 
This signal is the ECC corrected error fault. This is a version of 
ecc_corrected_err_intr which can not be disabled or forced 
through register. It is a 2-bit antivalent signal with encoding as 
follows: 
2'b0O1: No Fault 
2'b10: Fault Detected 


7:6 |RO |0x0 [reserved 


reserved 

st_hif_refresh_req_bank 

This signal indicates the next bank that is refreshed (channel 1); 
5:0 0x00 for multi-rank configurations, the bank number is reported 

independently for each rank, and the information for all ranks is 

concatenated to form this signal. 


DDR _GRF CHA PHY CONO 
Address: Operational Base + offset (0x0130) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_mask 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


5 |RO_|oxo____—reserved 


ddrphy_pclk_cg_en 

DDRPHY APB pclk clock gate enable 
oe | Ox 1'b1: Enable 

1'bO: Disable 


ctrl_clkm_cg_en 
13 Rw loxo DDRPHY master DLL clock gating enable. 
1'b0: DDRPHY master DLL clock gating is disabled. 
1'b1: DDRPHY master DLL clock gating is enabled. 
; dfi_phymstr_type 
dfi_phymstr_state_sel 
Value of dfi_phymastr_state_sel 
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| Bit |Attr|ResetValue|  — —“‘(SW C(é eScription =— Cid 
dfi_phymstr_cs_state 
Value of dfi_phymstr_cs_state 
dfi_init_start 
Value of dfi_init_start 


dfi_init_start_sel 
DDRPHY dfi_init_start select 
RW {0x0 1'bO: DDRPHY dfi_init_start is driven by DDRCTL 
1'b1: DDRPHY dfi_init_start is driven by DDRO1_GRF or 
DDR23_GRF 


dfi_init_complete 

dfi_init_complete_sel 

DDRCTL dfi_init_complete select 

1'b0: DDRCTL dfi_init_complete is driven by DDRPHY 

1'b1i: DDRCTL dfi_init_complete is driven by DDRO1_GRF or 
DDR23_GRF 

ddrphy2xclkgate_enable 

Root clock gating control of DDRPHY. It controls clock gating of 
clk_phy2x. Set this pin to low to enable clock gating for 
clk_phy2x. For normal operation and DDRPHY test mode, this pin 
should be high. Root clock gating should be enabled while 
dfi_dram_clk_disable=1'b1. 

i_g_drcg_en 

Dynamic regional clock gating control for DDRPHY. DRCG refers to 
clock gating controlled by pcl_pd field in LP_CONO register. 

1'b1: DRCG is enabled regardless of pcl_pd field 

1'bO0: DRCG will be controlled by pcl_pd field in LP_CONO 
dvfs_clk_mode 

DVFS mode select for clock mode between DFI clock and DFI PHY 
clock. This signal controls which DVFS register sets will be used 
after frequency change. 

2'b00: Normal mode 

2'b01: DVFSO mode 

2'b10: DVFS1 mode 


DDR GRF CHB PHY CONO 
Address: Operational Base + offset (0x0134 


Reset Value 


write_mask 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0RD009 1'bO: Write access disable 
1'b1: Write access enable 


15 |RO_|oxo__—__—reserved 


ddrphy_pclk_cg_en 

DDRPHY APB pclk clock gate enable 
Las ARN (OX0 1'b1: Enable 

1'b0O: Disable 


ctrl_clkm_cg_en 
13 Rw loxo DDRPHY master DLL clock gating enable. 
1'b0: DDRPHY master DLL clock gating is disabled. 
1'b1: DDRPHY master DLL clock gating is enabled. 
: dfi_phymstr_type 
dfi_phymstr_state_sel 
Value of dfi_phymastr_state_sel 
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| Bit |Attr|ResetValue|  — —“‘(SW C(é eScription =— Cid 
dfi_phymstr_cs_state 
Value of dfi_phymstr_cs_state 
dfi_init_start 
Value of dfi_init_start 


dfi_init_start_sel 
DDRPHY dfi_init_start select 
RW {0x0 1'bO: DDRPHY dfi_init_start is driven by DDRCTL 
1'b1: DDRPHY dfi_init_start is driven by DDRO1_GRF or 
DDR23_GRF 


dfi_init_complete 

dfi_init_complete_sel 

DDRCTL dfi_init_complete select 

1'b0: DDRCTL dfi_init_complete is driven by DDRPHY 

1'b1: DDRCTL dfi_init_complete is driven by DDRO1_GRF or 
DDR23_GRF 

ddrphy2xclkgate_enable 

Root clock gating control of DDRPHY. It controls clock gating of 
clk_phy2x. Set this pin to low to enable clock gating for 
clk_phy2x. For normal operation and DDRPHY test mode, this pin 
should be high. Root clock gating should be enabled while 
dfi_dram_clk_disable=1'b1. 

i_g_drcg_en 

Dynamic regional clock gating control for DDRPHY. DRCG refers to 
clock gating controlled by pcl_pd field in LP_CONO register. 

1'b1: DRCG is enabled regardless of pcl_pd field 

1'bO: DRCG will be controlled by pcl_pd field in LP_CONO 
dvfs_clk_mode 

DVFS mode select for clock mode between DFI clock and DFI PHY 
clock. This signal controls which DVFS register sets will be used 
after frequency change. 

2'b00: Normal mode 

2'b01: DVFSO mode 

2'b10: DVFS1 mode 


DDR GRF CHA PHY STATUSO 
Address: Operational Base + offset (0x0138 


Dfi_init_complete status 

Dfi_init_start status 

st_ddrphy2xclkgate_enout 

Status of ddrphy2xclkgate_enout signal. This is a feed-through 


signal of ddrphy2xclkgate_enable. This signal can be monitored 
to get the status of ddrphy2xclkgate_enable signal. 


st_dfi_error 

DDRPHY dfi error status 

Indicates that the DDRPHY has detected an error condition such 
as read FIFO pointer error, conflict DLL update and wrdata and 
conflict DLL update and rddata. 
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DDR GRF CHB PHY STATUSO 
Address: Operational Base + offset (0x013C 
Reset Value D 


Po eseription 
poo Ghee, 

Dfi_init_complete status 

Dfi_init_start status 

st_ddrphy2xclkgate_enout 

Status of ddrphy2xclkgate_enout signal. This is a feed-through 


signal of ddrphy2xclkgate_enable. This signal can be monitored 
get the status of ddrphy2xclkgate_enable signal. 


1 0x0 st_dfi_phymstr_active 
DDRPHY phymstr_active status 


st_dfi_error 
DDRPHY dfi error status 

0x0 Indicates that the DDRPHY has detected an error condition such 
as read FIFO pointer error, conflict DLL update and wrdata and 
conflict DLL update and rddata. 


DDR GRF CONO 

Address: Operational Base + offset (0x0140 

| Bit |Attr[ResetValue| << —“‘;S™~Céi scription =— 
31:24(RO [0x00 ——sdreserved — i LU]! LU FU———TTTCCOSFT 


mem_cfg_hsdprf_ddrctl 
Control the mem_cfg bit 0-21 for hsdprf for DDRCTL. 
bit 0: TEST1A 
bit 1: TEST_RNMA 
bit 5~2: RMA 
23:0 |RW |OxOladba bit 6: WMDA 
bit 8: LS 
bit 14~13: RA 
bit 17: TEST1B 
bit 21~18: RMB 


6.10 CENTER_GRF Register Description 


ea 
Value 
[CENTER _GRF_SOC_CON3 | 


6.10.1 Registers Summary 


CENTER _GRF_ SOC _CON4 |0x0010 |W  |0x0000C000 [CENTER GRF Control Register 4 
CENTER _GRF_ SOC CON7 |0x001C_ |W_ |0x00000000 [CENTER GRF Control Register 7 
CENTER _GRF SOC _CON8 |0x0020 |W |0x00000000 [CENTER GRF Control Register 8 


ee 0x0044 w_ |oxo0000000 CENTER GRE Status Register 1 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.10.2 Detail Registers Description 
CENTER _ GRF SOC CONO 
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Address: Operational Base + offset (0x0000 


| Bit |Attr|ResetValue| ss —/—C—C‘iescription = 
31:19|RO_[0x0000 


mem_cfg_uhdpdprf_dma2ddr_i 
bit 0: TEST1 
: bit 1: TEST_RNM 
18:0 |RW |0x08010 bit 4~2: RM 
bit 5: WMDA 
bit 7: LS 


CENTER GRF SOC CONI1 

Address: Operational Base + offset (0x0004) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|0xo000_ reserved 


mem_cfg_hdspra_shrm_i 
bit 0: TEST1 
bit 1: TEST_RNM 
bit 4~2: RM 
15:0 |RW /0x1410 bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


CENTER _GRF SOC CON2 
Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue|  ————Ci‘i@eescription — 
[31:19/RO_[0x0000_ reserved 


mem_cfg_uhdpdprf_interconnect_i 
bit 0: TEST1 
bit 1: TEST_RNM 
18:0 |RW |0x08010 bit 442: RM 
bit 5: WMDA 
bit 7: LS 


CENTER _GRF SOC CON3 
Address: Operational Base + offset (Ox000C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|0x0000, reserved 


mem_cfg_hdsprf_ddrtcm_i 
bit O: TEST1 
bit 1: TEST_RNM 
15:0 |RW /|0x1410 bit 402: RM 
bit 5: WMDA 
bit 7: LS 


CENTER GRF SOC CON4 
Address: Operational Base + offset (0x0010) 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


grf_con_ddrch23_ena 

15 RW lox 1 bi: Enable simultaneously configure ddr ch2 and ddr ch3 
function. 
1'bO: Disable. 
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| Bit |Attr|Reset Value| Ci@eescription 


grf_con_ddrch0O1i_ena 

14 RW lox 1 bi: Enable simultaneously configure ddr chO and ddr ch1 
function. 
1'bO: Disable. 


|13:10[RO_|OxO_ si [reserved 
grf_mcu_ddrcfg_mode_sel 
RW {0x0 1'b1: Enable mcu configure ddr mode. 
1'bO: Disable. 


8:0 |RO [Oxo reserved 


CENTER _ GRF SOC CON7 
Address: Operational Base + offset (Ox001C) 
| Bit [Attr/ResetValue| Ci escription 
[31:1 |RO_[0x00000000 |reserved 
grf_con_ddr_mcu_stcalib 
Bit 0-23 provides an integer value to compute a 10ms delay from 
the reference clock is not implemented. 
Bit 24 
1'bO: If the system timer clock or SCLK , can guarantee an exact 
multiple of 10ms. 
1'b1: System timer clock of SCLK can not guarantee an exact 
multiple of 10ms. 
Bit 25 indicate no alternative reference clock source has been 
integrated. 1 means STCLKEN has been tie off. 


CENTER GRF SOC CONS 
Address: Operational Base + offset (0x0020) 


grf_con_wdt_pause_en 

Center wdt pause enable. 

Used to freeze the watchdog counter during pause mode. 
High active. 


grf_con_ddr_mcu_irglatency 
7:0 |rRw loxoo Irqlatency specifies the minimum number of cycles between an 
: interrupt that becomes pended in the NVIC, and the vector fetch 
for that interrupt being issued on the AHB-Lite interface. 


CENTER _ GRF SOC STATUS1 
Address: Operational Base + offset (0x0044) 


a a ——— 

pole EN eames 
System timer 1 enable status. 

pe ercemene 
S yvstem timer O enable status. 


grf_st_ddr_mcu_deepsleep 
0x0 Active only when SLEEPING is HIGH. Indicates that the 
SLEEPDEEP bit in the NVIC is set to 1. 


grf_st_ddr_mcu_sleeping 
Indicates the processor is idle, waiting for an interrupt on either 
the IRQ, NMI, or internal Rene or HIGH level on RXEV. 


27 |RO_ |OxO_ reserved 


grf_st_ddr_mcu_lockup 
0x0 Indicates that the processor is in the architected lock-up state, as 
the result of an unrecoverable exception. 
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| Bit |Attr| Reset Value, 


grf_st_ddr_mcu_halted 
25 0x0 Indicates that the processor is in debug state. HALTED remains 
asserted for as long as the processor remains in debug state. 


grf_st_ddr_mcu_txev 
24 0x0 A single SCLK cycle HIGH level is generated on this output every 
time an SEV instruction is executed. 


[23:0 |RO [0x000000 reserved 


6.11 GPU_GRF Register Description 


6.11.1 Registers Summary 


Reset f .. 
| _Name | onset [size] Veins | Description 
eee 0x00) w_ |oxo0000000 PVTPLL Control Register 0 
oe ox0004 w_ Joxoo000000 PVTPLL Control Register 0 


GPU_GRF PVTPLL_CON1 |0x0008 |W |0x00000018 [PVTPLL Control Register 1 
GPU_GRF _PVTPLL_CON2 |0x000C |W _ |0x00040000 |PVTPLL Control Register 2 
GPU_GRF PVTPLL_CON3 |0x0010 |W _ |0x00000000 |PVTPLL Control Register 3 


GPU_GRF_MEMCFG_CONO|0x0024 w_ foxoooor410 Memory Configuration Control 
Register O 
GPU_GRF_MEMCFG_CON1]0x0028 w_ Joxoooo0010 ee oe 


GPU_GRF_CONO 0x0040 |W |0x00000000 |GPU Control Register 0 
GPU_GRF_STATUSO 0x0044 |W [0x00000000 |GPU Status Register 0 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.11.2 Detail Registers Description 


GPU_GRF PVTPLL _CONO L 
Address: Operational Base + offset (0x0000) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
Write enable for lower 16bits, each bit is individual 
31:16/WO |0x@Q00 1'bO: Write access disable 
1'b1: Write access enable 
bypass 
15 RW /0x0O 1'bO: Support glitch-free frequency conversion. 
1'b1: Not support. 


: clk_div_osc 
> Frequency division factor for osc_clk. 


: clk_div_ref 

ree Frequency division factor for ref_clk. 
: osc_ring_sel 

Oscillator ring channel select. 


7:3, [RO [0x00 [reserved 
out_polar 


2 RW /0x0 1'bO: Out=1 when need to increase voltage. 
1'b1: Out=0 when need to increase voltage. 


osc_en 
Oscillator ring enable. 
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| Bit |Attr|ResetValue| Ci@eescription 


start 
jo rw oxo 1'b1: PVTPLL monitor start. 


GPU GRF PVTPLL CONO H 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:6 [RO_|0x000 
; ring_length_sel 
Oscillator ring inverter length select. 


GPU GRF PVTPLL CON1 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 


. cal_cnt 


GPU GRF PVTPLL CON2 
Address: Operational Base + offset (Ox000C) 


| Bit _|Attr| Reset Value 


[Attr'| 
: ckg_val 
31:16|RW |ox0004 Clock gating interval control count value. 
threshold 
x00 Count difference threshold value. 


GPU_GRF PVTPLL CON3 
Address: Operational Base + offset (0x0010) 


| Bit |Attr|/ResetValue| Ci eescription 


. ref_cnt 
ead Rw |ox00000000 Frequency measurement period setting value. 


GPU_GRF_MEMCFG CONO 


Address: Operational Base + offset (0x0024) 
| Bit [Attr/ResetValue|  —Céiescription 
memcfg_hdsprf 
memory configuration of hdsprf type 
bit O: TEST1 
bit 1: TEST_RNM 


31:0 |RW |0x00001410 |bit 4~2: RM 
bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


GPU_GRF MEMCFG CONi1 
Address: Operational Base + offset (0x0028) 
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| Bit |Attr|ResetValue| Ci@eescription 


memcfg_uhdpdprf 
memory configuration of uhdpdprf type. 
bit O: TEST1 
31:0 |RW |0x00000010 |bit 1: TEST_RNM 
bit 4~2: RM 
bit 5: WMDA 
bit 7: LS 


GPU _GRF CONO 
Address: Operational Base + offset (0x0040 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual 

SE etO WO! }Ox0000 1'bO: Write access disable 
1'b1i: Write access enable 

6 aw oo rtmoweee 
protmode_en 

6 rw gpu protected mode enable. 

halted_en 
gpu_ckg_en 


striping_granule 
3:0 |RW |0x0 Memory striping control. This signal must be set during the GPU 
reset and remain static during operation. 


GPU _GRF STATUSO 

Address: Operational Base + offset (0x0044) 

| Bit [Attr/ResetValue| Céiescription 

[31:2 [RO _|0xo0000000 [reserved 
swactive 
Serial wire active. high when the debug port is operating using 
the serial wire protocol. 


1 ro 0x0 
dormantstate 
0x0 Active-high status to indicate that none of the protocol engines 
are selected and that the DP is in dormant state. 


6.12 NPU_GRF Register Description 


6.12.1 Registers Summary 


Reset ce 
| name | offset size! Yatue | Description 
NPU GRE MEM CoNo = |0x0000 w_ |oxoooo8o10 NEC Enna 2) yconnlgukal Onl giet 
for uhdpdprf 
NPU_GRF MEM CONi  |oxo004_ ~|w__|oxo0001410 |NPU memory configuration signal 
for hdsprf 


NPU _GRF MEM CON2 0x0008 w. 10x00002010 NPU memory configuration signal 
for hssprf 
ee 0X00 w_ |oxo0000000 Configure NPU PVTPLL Control 0 


NPU_GRF PVTPLL_CON H|0x0010 |W |0x00000000 |Configure NPU PVTPLL Control 0 
NPU_GRF_PVTPLL_CON1 [0x0014 |W [0x00000018 |Configure NPU PVTPLL Control 1 
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Value P 


NPU_GRF PVTPLL_CON2 [0x0018 [|W  |0x00000000 |Configure NPU PVTPLL Control 2 
NPU_GRF_PVTPLL_CON3 [0x001C |W |0x00000000 |Configure NPU PVTPLL Control 3 


NPU _GRF NPUTOP CON |0x0024 w_ |oxo0000000 ae es 
NPU GRF NPU STS 0x0028 w_ |oxoo000000 soa domain configure 


NPU_GRF STCALIB_ CON [0x002C |W _ [0x00000000 |NPU mcu stcalib control 


NPU_GRF CACHE START |0x0030 w_ |oxoooF0000 ee cache peripheral start 
NPU GRF CACHE END /0x0034 w_ |oxoooreFFF ie cache peripherakerté 
rh GRF_NPU WOQOS © |ox0048 w_ |oxo0000000 NPU core AXI WQOS Control 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.12.2 Detail Registers Description 


NPU GRE MEM CONO 

Address: Operational Base + offset (Ox0000 

| Bit |Attr[ResetValue| ss ——“(‘;‘“;C™CSC~Ci scription 
[31:17/RO_|0x0000__[reserved 


mem_cfg_uhddprf 

bit 0: TEST1 

bit 1: TEST_RNM 
16:0 |RW |0x08010 bit 4~2: RM 

bit 5: WMDA 

bit 7: LS 

bit 16: TESTRWM 


NPU GRF MEM CON1 

Address: Operational Base + offset (0x0004) 

| Bit [Attr|ResetValue| = —Ci‘Ci Scriptom = 
[31:16[RO_|0x0000_ [reserved 


mem _cfg_hdsprf 
bit 0: TEST1 
bit 1: TEST_RNM 
bit 4~2: RM 

15:0 |RW /0x1410 bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


NPU GRF MEM CON2 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue|  ———C‘Cicription = 
[31:15[RO_|Oxo0000_—sifreserved 


npu_mem_hssprf 
bit 0: TEST1 
: bit 1: TEST_RNM 
14:0 |RW /0x2010 bit 42: RM 
bit 5: WMD 
bit 7: LS 


NPU_ GRF PVTPLL_ CONO L 
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Address: Operational Base + offset (OxO000C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
PPO WE /OxD008 1'bO: Write access disable 
1'b1: Write access enable 
bypass 
15 RW |0x0 1'bO: Support glitch-free frequency conversion. 
1'b1: Not support. 
P clk_div_osc 
fate Frequency division factor for osc_clk. 
F clk_div_ref 
pats Frequency division factor for ref_clk. 


: osc_ring_sel 
eee Oscillator ring channel select. 
7:3, [RO [0x00 [reserved 


out_polar 
RW |0x0 1'bO: Out=1 when need to increase voltage. 
1'b1: Out=0 when need to increase voltage. 


osc_en 
= Oscillator ring enable. 

start 
jo rw oxo PVTPLL monitor start control. 


NPU_GRF PVTPLL_ CON _H 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value, 


PC escription 
write_enable 
Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


5.0. ew [owo eng 
ring_length_sel 
zs 5:0 RW loxoo SRN ring inverter length select. 


NPU_GRF PVTPLL CONi 
Address: Operational Base + offset (0x0014) 


| Bit |Attr|ResetValue[CiDeescription 
31 [RO [Oxo reserved 


: cal_cnt 
ogocodee te Target frequency value 


NPU GRF PVTPLL CON2 
Address: Operational Base + offset (0x0018 


| Bit_|Attr| Reset Value 


ckg_val 
at eed ae Clock gating interval control count value 
threshold 
vecheaee Count difference threshold value 


NPU GRF PVTPLL CON3 
Address: Operational Base + offset (0x001C) 


| Bit |Attr| Reset Value 


. ref_cnt 
Ox 0000000 Frequency measurement period setting value 
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NPU GRF NPUTOP CON 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual. 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:12/RO_|0x0_ [reserved 


reserved 
cache_slv_memattr 
Transaction memory attribute 

11:10;RW |0x0 When support mpu mode, the cache controller will cache the 
request if both the hprot[3] and memattr[0] is high on AHB slave 
bus, or will bypass the request. 


npu_mcu_cache_flush_req 
9 |rwfoxo Npu mcu cache memory flush request. 


npu_mcu_irqlatency 
The processor supports zero jitter interrupt latency for zero wait- 
: state memory. 

Bal 9 | RW. 10x00 IRQLATENCY specifies the minimum number of cycles between an 
interrupt that becomes pended in the NVIC, and the vector fetch 
for that interrupt being issued on the AHB-Lite interface. 
npu_wdt_pause 

Rw lox0 npu wdt pause enable. 
Used to freeze the watchdog counter during pause mode. 
High active 


NPU_GRF NPU_ STS 

Address: Operational Base + offset (0x0028 

| Bit [Attr/ResetValue| Céiescription 

31:8 |RO [0x000000_—i|reserved 
npu_mcu_deepsleep 

7 0x0 Active only when SLEEPING is HIGH. Indicates that the 
SLEEPDEEP bit in the NVIC is set to 1. 
npu_mcu_sleeping 
Indicates the processor is idle, waiting for an interrupt on either 
the IRQ, NMI, or internal SysTick, or HIGH level on RXEV. 


npu_mcu_lockup 
0x0 Indicates that the processor is in the architect lock-up state, as 
the result of an unrecoverable exception. 


npu_mcu_halted 
Indicates that the processor is in debug state. HALTED remains 
asserted for as long as the processor remains in debug state. 


a 
NPU MCU cache memory flush acknowledge. 
2 fro mcu_txev 
2 0x0 A single SCLK cycle HIGH level is generated on this output every 
time an SEV instruction is executed on the MCU processor. 
npu_timerO_en 


0x0 NPU timerO clock enable state. If this signal is high, timer clock is 
enable. 


npu_timer1l_en 
0x0 NPU timer1 clock enable state. If this signal is high, timer clock is 
enable. 


NPU_GRF_STCALIB_ CON 
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Address: Operational Base + offset (Ox002C 


| Bit_|Attr| Reset Value 
31:26|RO_[OxoO_ reserved 


npu_mcu_stcalib 
Systick timer counter. 
Stcalib[25]: Indicates that no alternative reference clock source 
has been integrated. 

: Stcalib[24]: Tie this LOW if the system timer clock, the external 

25:0. |W: /Ox0000000 reference clock, or SCLK as indicated by STCALIB[25], can 

guarantee an exact multiple of 10ms. 
Stcalib[23:0]: Indicates the processor is idle, waiting for an 
interrupt on either the IRQ, NMI, or internal SysTick, or HIGH 
level on RXEV. 


NPU GRF CACHE START 
Address: Operational Base + offset (0x0030 


| Bit |Attr| Reset Value 
31:20|RO_[0x000 


. cache_periphral_addr_start 
Oxt00G0 NPU MCU cache peripheral start address. 


NPU GRF CACHE END 
Address: Operational Base + offset (0x0034) 


| Bit _|Attr| Reset Value 
31:20|RO_[0x000 


é cache_periphral_addr_start 
Oe NPU MCU cache peripheral end address. 
NPU_GRF NPU WQOS CON 
Address: Operational Base + offset (0x0048) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual. 
BETO EO. OxO000 1'bO: Write access disable 
1'b1: Write access enable 
6 pw foo peewee 
npu_core2_wqos 
8:6 [Rw | oxo CLs for NPU core2. 
: npu_corel_wqos 
: npu_coreO_wqos 


6.13 VOP_GRF Register Description 


6.13.1 Registers Summary 


Reset Per 
| _ Name | oftset size] Value pi crud cakes 
Video output system control 
VOP_GRF_ VOP CONO 0x0000 w_ |ox00000000 register 0 


VOP_GRF VOP CON1 0x0004 w_ |oxo0000000 ee system contro! 
Video output system control 
VOP GRF VOP CON2 _|0x0008 w_ |oxo0000000 
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Reset Sa 
|_ Name | Offset [size Value Pees 
Video output system memory 
VOP_GRF_ MEM CONO 0x0010 w_ |oxoooor410 interface control register 0 
Video output system memory 
VOP_GRF MEM CON1 0x0014 w_ Joxoooosox0 interface control register 1 


VOP_GRF MEM CON2 _|ox0018 w_ Joxoooo0010 MISCO CUIDUE Sy stein emnOly 


interface control register 2 


Video output system memory 
VOP_GRF MEM CON3 0x001C w_ |oxoooo8o10 interface control register 3 


Tien rary wile Jal 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.13.2 Detail Registers Description 


VOP_ GRF VOP CONO 
Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
Bue WO) | Ox0000 1'bO: Write access disable 

1'b1: Write access enable 


reserved 

dsihost0O_txreqclkhs_ena 

Enable phy_txskewcalhs condition for DSIHOSTO txrequestclkhs 
signal. 

1'bO: Disable 

1'b1: Enable 


115:12|RO_ [Oxo 
dsihostO_gating_en 
Enable clock gating for DSIHOSTO. 
1'bO: Disable 
1'b1: Enable 


dsihost0O_ipi_shutdn 

Image pixel interface shutdown command for DSIHOSTO. 
1'bO: Shut down peripheral command request 

1'b1: Turn on peripheral command request 
dsihost0O_ipi_colorm 

Image pixel interface color mode command for DSIHOSTO. 
1'bO: Color mode off command request 

1'b1: Color mode on command request 
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| Bit [Attr|ResetValue| C(@Deescription 
dsihost0O_ipi_color_depth 
Image pixel interface color depth, only used when DSIHOSTO 
operates in auto mode. 
4'h2: 5-6-5 bits 
4'h3: 6 bits 
4'h5: 8 bits 


4'h6: 10 bits 

Others: Reserved 

dsihost0_ipi_format 

Image pixel interface video format, only used when DSIHOSTO 
operates in auto mode. 

4'h0: RGB 

4'hb: Compressed data 

Others: Reserved 


VOP_GRF VOP CON1 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
fetO/ WO /0x0008 1'bO: Write access disable 

1'b1: Write access enable 


3 
oxo. 8=isreserved = | LU]; CCC 
dsihost1_txreqclkhs_ena 

Enable phy_txskewcalhs condition for DSIHOST1 txrequestclkhs 

1 signal. 
1'bO: Disable 
1'b1: Enable 
1 


[15:12/RO_| 

dsihost1_gating_en 

0 Enable clock gating for DSIHOST1. 
1'bO: Disable 
1'bi: Enable 
dsihost1i_ipi_shutdn 
Image pixel interface shutdown command for DSIHOST1. 
1'bO: Shut down peripheral command request 


1'b1: Turn on peripheral command request 
dsihost1_ipi_colorm 


Image pixel interface color mode command for DSIHOST1. 
1'bO: Color mode off command request 
1'b1: Color mode on command request 


dsihost1_ipi_color_depth 
Image pixel interface color depth, only used when DSIHOST1 
operates in auto mode. 
4'h2: 5-6-5 bits 
Tee 4'h3: 6 bits 
4'h5: 8 bits 
4'h6: 10 bits 
Others: Reserved 
dsihost1_ipi_format 
Image pixel interface video format, only used when DSIHOST1 
. operates in auto mode. 
cain Kus 4'hO: RGB 
4'hb: Compressed data 
Others: Reserved 
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VOP_ GRF VOP CON2 
Address: Operational Base + offset (0x0008 
| Bit [Attr|ResetValue| ss —“(;i‘“;C™C~éiS scription — Cd 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'bi: Write access enable 
hdmitx1_compress_mode 
Enable data compress for HDMITX interface 1 . 
1'bO: Disable 
1'b1: Enable 
hdmitx1_mode 
Enable HDMITX interface 1. 
1'bO: Disable 
1'b1: Enable 


a3, 
edpi_mode 
Enable EDP interface 1. 
1'b0O: Disable 
1'bi: Enable 


31:16}WO |0x0000 


hdmitxO_compress_mode 
Enable data compress for HDMITX interface 0 . 
1'bO: Disable 

1'b1: Enable 
hdmitxO_mode 

Enable HDMITX interface 0 . 
1'bO: Disable 

1'bi: Enable 

edp0O_mode 

Enable EDP interface 0 . 
1'bO: Disable 

1'b1: Enable 


VOP_GRF MEM CONO 
BRSTAGE Operational Base + offset (0x0010 


[Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


mem_cfg_hdsprf 
Interface configuration for HDSPRF type memory in PD_VOP. 
BitlO]: TEST1 
Bit[1]: TEST_RNM 
Bit[4:2]: RM 
15:0 |RW |0x1410 Bit[5]; WMD 
Bit[7]: LS 
Bit[11:10]: WPULSE 
Bit[13:12]: RA 
Other bits: Reserved 


VOP_GRF MEM CONI1 
Address: Operational Base + offset (0x0014) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP TO WO Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


mem_cfg_hsdpra_li6 

Interface configuration for HSDPRA type memory in PD_VOP, 

lower 16 bits. 

Bitl[O]: TEST1A 

Bitl[1]: TEST_RNMA 
15:0 |RW |0x8010 Bit[4:2]: RMA 

Bit[5]: WMDA 

Bit[7]: LS 

Bit[11:10]: WPULSE 

Bit[13:12]: RA 

Bit[15:14]: WA 


VOP_GRF_ MEM_CON2 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1' ae Write access enable 


15:9 |RO [OxoO_——ireserved = FCCC 


mem_cfg_hsdpra_h9 
Interface configuration for HSDPRA type memory in PD_VOP, 
higher 9 bits. 
Bit[O]: TEST1B 
BN Ratt Bit[1]: TEST_RNMB 
Bit[4:2]: RMB 
Bit[5]: WMDB 
Other bits: Reserved 


VOP_GRF_ MEM_CON3 
Address: Operational Base + offset (0x001C) 


| Bit |Attr| Reset Value, 


Pe escription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


mem_cfg_hddprf_l16 

Interface configuration for HDDPRF type memory in PD_VOP, 

lower 16 bits. 

BitlO]: TEST1 

Bit[1]: TEST_RNM 
15:0 |RW |0x8010 Bit[4:2]: RM 

Bit[5]: WMD 

Bit[7]: LS 

Bit[11:10]: WPULSE 

Bit[13:12]: RA 

Bit[15:14]: WA 


VOP_GRF MEM CON4 
Address: Operational Base + offset (0x0020) 
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| Bit |Attr|ResetValue| SCi@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot LO WO; Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:3 |RO_|0x0000 


mem_cfg_hddprf_h3 

Interface configuration for HDDPRF type memory in PD_VOP, 
2:0 |RW |0x0 higher 3 bits. 

Bit[0]: TESTRWM 

Other bits: Reserved 


VOP GRF MEM CONS 
Address: Operational Base + offset (0x0024 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:7 |RO [0x000 reserved 


mem_cfg_rom 

Interface configuration for ROM in PD_VOP. 
RW |0x08 Bit{O]: TEST1 

Bit[4:1]: RM 

Other bits: Reserved 


VOP_GRF MEM CON6 
Address: Operational Base + offset (0x0028) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SEG WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


mem_cfg_hsdprf_l16 
Interface configuration for HSDPRF type memory in PD_VOP, 
lower 16 bits. 
Bitl[O]: TEST1A 
Bitl[1]: TEST_RNMA 
15:0 |RW |0x0010 Bit[5:2]: RMA 
Bitl6]: WMDA 
Bit[8]: LS 
Bit[12:11]: WPULSE 
Bit[14:13]: RA 
Bit[15]: WA[O] 


VOP_GRF MEM_CON7 
Address: Operational Base + offset (Ox002C) 


| Bit |Attr| Reset Value, 


PC escription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO 0x00 _—reserved 
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| Bit [Attr|ResetValue| —Ci@Deescription 
mem_cfg_hsdprf_h8s 

Interface configuration for HSDPRF type memory in PD_VOP, 
higher 8 bits. 


Bit[O]: WA[1] 

Bit[ 1]: TEST1B 

Bit[ 5:2]: RMB 
Other bits: Reserved 


VOP GRF VOP STS 
Address: Operational Base 


+ offset (0x0030 


| Bit _|Attr| Reset Value 
31:24|RO_[OxoO_ reserved 


» fe pe 


0x0 


dsiphy1_I3_phyenable 

Enable DSIPHY1 lane 3. 

1'bO: Disable 

1'b1: Enable 
dsiphy1_I2_phyenable 

Enable DSIPHY1 lane 2. 

1'bO: Disable 

1'b1: Enable 
dsiphy1_l1_phyenable 

Enable DSIPHY1 lane 1. 

1'bO: Disable 

1'b1: Enable 
dsiphy1_lO_phyenable 

Enable DSIPHY1 lane 0. 

1'bO: Disable 

1'b1: Enable 
dsiphy1_|3_txdatatransferenhs 
High-speed data transfer enable for DSIPHY1 lane 3. 
1'bO: Disable 


1'b1i: Enable 


dsiphy1_l2_txdatatransferenhs 

High-speed data transfer enable for DSIPHY1 lane 2. 

1'b0O: Disable 

1'bi: Enable 

dsiphy1_l1_txdatatransferenhs 

High-speed data transfer enable for DSIPHY1 lane 1. 

1'bO: Disable 

1'b1: Enable 

dsiphy1_l0_txdatatransferenhs 

High-speed data transfer enable for DSIPHY1 lane 0. 

1'bO: Disable 

1'b1: Enable 

dsiphy1_|3_txdatawidthhs 

High-speed transmit data bus width select for DSIPHY1 lane 3. 
1'bO: 8-bit 

1'b1i: 16-bit 

dsiphy1_l2_txdatawidthhs 

High-speed transmit data bus width select for DSIPHY1 lane 2. 
1'bO: 8-bit 

1'b1: 16-bit 
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| Bit |Attr|ResetValue| SCé@eescription 


fa foo dsiphy1_11_txdatawidthhs 

High-speed transmit data bus width select for DSIPHY1 lane 1. 

13 0x0 ee : 

1'bO: 8-bit 

1'b1: 16-bit 

je fo dsiphy1_l0_txdatawidthhs 
High-speed transmit data bus width select for DSIPHY1 lane 0. 

12 0x0 ee : 
1'bO: 8-bit 
1'b1: 16-bit 
dsiphyO_I3_phyenable 

11 Enable DSIPHYO lane 3. 
1'bO: Disable 
1'b1: Enable 
dsiphy0O_I2_phyenable 

10 Enable DSIPHYO lane 2. 
1'bO: Disable 
1'b1: Enable 
dsiphyO_l1_phyenable 
Enable DSIPHYO lane 1. 
1'bO: Disable 
1'b1: Enable 
dsiphyO_lO_phyenable 
Enable DSIPHYO lane O. 
1'bO: Disable 
1'b1: Enable 


dsiphyO_|3_txdatatransferenhs 


High-speed data transfer enable for DSIPHY0O lane 3. 
1'bO: Disable 
1'b1: Enable 


dsiphyO_|2_txdatatransferenhs 

High-speed data transfer enable for DSIPHYO lane 2. 

1'bO: Disable 

1'bi: Enable 

dsiphyO_1l1_txdatatransferenhs 

High-speed data transfer enable for DSIPHYO lane 1. 

1'b0O: Disable 

1'bi: Enable 

dsiphyO_|0O_txdatatransferenhs 

High-speed data transfer enable for DSIPHYO lane 0. 

1'bO: Disable 

1'b1: Enable 

dsiphyO_|3_txdatawidthhs 

High-speed transmit data bus width select for DSIPHYO lane 3. 
1'bO: 8-bit 

1'b1: 16-bit 

dsiphyO_|2_txdatawidthhs 

High-speed transmit data bus width select for DSIPHYO lane 2. 
1'bO: 8-bit 

1'b1: 16-bit 

dsiphyO_l1_txdatawidthhs 

High-speed transmit data bus width select for DSIPHYO lane 1. 
1'bO: 8-bit 

1'b1: 16-bit 
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| Bit |Attr| Reset Value, 


dsiphyO_lO_txdatawidthhs 

High-speed transmit data bus width select for DSIPHYO lane 0. 
0x0 ae 

1'bO: 8-bit 

1'b1: 16-bit 


6.14 VOO_GRF Register Description 
6.14.1 Registers Summary 
Reset EE 
tame | oma el SSE | oui 
VOO_GRF VOO CONO 0x0000 w_ |oxoo0000e4 Video output system control 
register O 
Video output system control 
VOO GRF VOO CON1 0x0004 w_ oxo0000000 
VOO_GRF VOO CON2 0x0008 w_ Joxooo000e4 Video output system control 
register 2 
Video output system control 
VOO _GRF VOO CON3 0x000C w_ |oxoo000000 
VOO GRE VOO CON4 _—_|ox0010 w_ |oxo0000000 Video output system control 
register 4 
Video output system control 
VOO _GRF VOO CONS 0x0014 w_ |oxo0000000 
VOO GRE VOO CON6 _—|ox0018 0x00000000 |Video output system contro! 
register 6 
0 


Video output system status 
VOO GRF VOO STSO 0x0020 x00000000 register 0 
VOO_GRF VOO STS1 0x0024 w_Joxoo000000 Video output system status 
register 1 


Video output system status 
VOO GRF VOO STS2 0x0028 0x00000000 Joon ster 2 
VOO_GRF VOO STS3 0x002C 0x00000000 Sci system status 


Video output system status 
VOO_GRF VOO STS4 0x0030 0x00000000 register 4 


VOO GRF VOO STS5 —|0x0034 @xoododon0 | 1280, output system status 
register 5 

VOO_GRF_VOO STS6 —[0x0038 axanoonoun | ceo OUrPUE System status 
register 6 

0x003C 0x00000000 Video output system status 
. 7 register 7 


0x0044 
0x0048 


Video output system memory 
VOO_ GRF MEM CONS 0x0054 w_ Joxoo000000 interface control register 5 
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Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

6.14.2 Detail Registers Description 


vVoOoO_ GRF VOO CONO 
Address: Operational Base + offset (0x0000) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Pine WO PxuO0e 1'bO: Write access disable 
1'b1: Write access enable 
15:13|RO_ [Oxo si [reserved 

dpO_tca_disable 

Disable DPO input from the type-C assit block. 
Ze OX 1'bO: Enable 

1'b1: Disable 

dp0O_sink_hpd_cfg 
Software configuration for DPO hot plug detect input 


dp0_sink_hpd_sel 
10 RW 0x0 Source selection for DPO hot plug detect input. 
1'bO: DPO hot plug detect input controlled by hardware 


1'b1i: DPO hot plug detect input controlled by software 


dpO_aux_din_sel 

Polarity of DPO aux data input. 
RN (0x0 1'bO: Normal 

1'b1: Inverted 


dpO_aux_dout_sel 

Polarity of DPO aux data output. 
RY Ke 1'bO: Normal 

1'b1: Inverted 


dp0_lane3_sel 
Data source selection for DPPHYO lane 3. 
2'hO: Select DPO host lane O transmit parallel data output as 
DPPHYO lane 3 data source 
: 2'hi: Select DPO host lane 1 transmit parallel data output as 

EG. RM OXS DPPHYO lane 3 data source 
2'h2: Select DPO host lane 2 transmit parallel data output as 
DPPHYO lane 3 data source 


2'h3: Select DPO host lane 3 transmit parallel data output as 
DPPHYO lane 3 data source 


dp0O_lane2_sel 
Data source selection for DPPHYO lane 2. 
2'hO: Select DPO host lane O transmit parallel data output as 
DPPHYO lane 2 data source 
f 2'h1: Select DPO host lane 1 transmit parallel data output as 

SR JEM, |Ox2 DPPHYO lane 2 data source 
2'h2: Select DPO host lane 2 transmit parallel data output as 
DPPHYO lane 2 data source 


2'h3: Select DPO host lane 3 transmit parallel data output as 
DPPHYO lane 2 data source 
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| Bit |Attr[ResetValue| ——— ——Ct—“C;*i“C;*C‘Ci scription 
dpO_lanei_sel 
Data source selection for DPPHYO lane 1. 
2'hO: Select DPO host lane O transmit parallel data output as 
DPPHYO lane 1 data source 
2'h1: Select DPO host lane 1 transmit parallel data output as 
DPPHYO lane 1 data source 
2'h2: Select DPO host lane 2 transmit parallel data output as 
DPPHYO lane 1 data source 
2'h3: Select DPO host lane 3 transmit parallel data output as 
DPPHYO lane 1 data source 
dpO_laneO_sel 
Data source selection for DPPHYO lane 0. 
2'h0O: Select DPO host lane O transmit parallel data output as 
DPPHYO lane O data source 
2'h1: Select DPO host lane 1 transmit parallel data output as 
DPPHYO lane O data source 
2'h2: Select DPO host lane 2 transmit parallel data output as 
DPPHYO lane O data source 
2'h3: Select DPO host lane 3 transmit parallel data output as 
DPPHYO lane O data source 


voOoO GRF VOO CON1 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12|RO [Oxo reserved 
dp0O_lane3_phystatus_cfg 
Software configuration for DPPHYO lane 3 PHY status 
dp0O_lane2_phystatus_cfg 
Software configuration for DPPHYO lane 2 PHY status 
Rw loxo dp0O_lanei_phystatus_cfg 
Software configuration for DPPHYO lane 1 PHY status 
Rw loxo dp0O_laneO_phystatus_cfg 
Software configuration for DPPHYO lane O PHY status 


dpO_lane3_phystatus_sel 

DPPHYO lane 3 PHY status selection. 

1'b0: DPPHYO lane 3 PHY status controlled by hardware 
1'b1: DPPHYO lane 3 PHY status controlled by software 
dpO_lane2_phystatus_sel 

DPPHYO lane 2 PHY status selection. 

1'b0O: DPPHYO lane 2 PHY status controlled by hardware 
1'b1: DPPHYO lane 2 PHY status controlled by software 
dpO_lanei_phystatus_sel 

DPPHYO lane 1 PHY status selection. 

1'bO: DPPHYO lane 1 PHY status controlled by hardware 
1'b1: DPPHYO lane 1 PHY status controlled by software 
dp0O_laneO_phystatus_sel 

DPPHYO lane O PHY status selection. 

1'bO: DPPHYO lane O PHY status controlled by hardware 
1'b1: DPPHYO lane O PHY status controlled by software 


reserved 


0x0 
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voo_ GRF VOO CON2 


Address: Operational Base + offset (0x0008 


| Bit |Attr|/ResetValue| Ci eescription 


ave oi 


write_enable 


Write enable for lower 16 bits, each bit is individual. 


1'bO: Write access disable 
1'bi: Write access enable 


115:13/RO_|0x0_ [reserved 


dp1_sink_hpd_cfg 
Software configuration for DPO hot plug detect input 


; 
) 
; 
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dpi_tca_disable 

Disable DP1 input from the type-C assit block. 
1'bO: Enable 

1'b1: Disable 


dpi_sink_hpd_sel 
Source selection for DPO hot plug detect input. 


1'b0: DPO hot plug detect input controlled by hardware 
1'bi: DPO hot plug detect input controlled by software 


dpi_aux_din_sel 

Polarity of DPO aux data input. 

1'bO: Normal 

1'b1: Inverted 

dp1_aux_dout_sel 

Polarity of DPO aux data output. 

1'bO: Normal 

1'b1: Inverted 

dp1_lane3_sel 

Data source selection for DPPHY1 lane 3. 

2'h0O: Select DPO host lane O transmit parallel data 
DPPHY1 lane 3 data source 

2'h1: Select DPO host lane 1 transmit parallel data 
DPPHY1 lane 3 data source 

2'h2: Select DPO host lane 2 transmit parallel data 
DPPHY1 lane 3 data source 

2'h3: Select DPO host lane 3 transmit parallel data 
DPPHY1 lane 3 data source 

dp1_lane2_sel 

Data source selection for DPPHY1 lane 2. 

2'hO: Select DPO host lane O transmit parallel data 
DPPHY1 lane 2 data source 

2'h1: Select DPO host lane 1 transmit parallel data 
DPPHY1 lane 2 data source 

2'h2: Select DPO host lane 2 transmit parallel data 
DPPHY1 lane 2 data source 

2'h3: Select DPO host lane 3 transmit parallel data 
DPPHY1 lane 2 data source 

dp1_lanei_sel 

Data source selection for DPPHY1 lane 1. 

2'hO: Select DPO host lane O transmit parallel data 
DPPHY1 lane 1 data source 

2'h1: Select DPO host lane 1 transmit parallel data 
DPPHY1 lane 1 data source 

2'h2: Select DPO host lane 2 transmit parallel data 
DPPHY1 lane 1 data source 

2'h3: Select DPO host lane 3 transmit parallel data 
DPPHY1 lane 1 data source 


output as 
output as 
output as 


output as 


output as 
output as 
output as 


output as 


output as 
output as 
output as 


output as 
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| Bit |Attr[ResetValue| ————C—i—“‘;C*C‘Ci scription 
dp1_laneO_sel 
Data source selection for DPPHY1 lane 0. 
2'hO: Select DPO host lane O transmit parallel data output as 
DPPHY1 lane O data source 


2'h1: Select DPO host lane 1 transmit parallel data output as 
DPPHY1 lane O data source 
2'h2: Select DPO host lane 2 transmit parallel data output as 
DPPHY1 lane O data source 
2'h3: Select DPO host lane 3 transmit parallel data output as 
DPPHY1 lane O data source 


VOO_ GRF VOO CONS3 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


Software configuration for DPPHY1 lane 3 PHY status 
Software configuration for DPPHY1 lane 2 PHY status 
Software configuration for DPPHY1 lane 1 PHY status 
Software configuration for DPPHY1 lane 0 PHY status 


dp1_lane3_phystatus_sel 

DPPHY1 lane 3 PHY status selection. 

1'bO: DPPHY1 lane 3 PHY status controlled by hardware 
1'b1: DPPHY1 lane 3 PHY status controlled by software 
dpi_lane2_phystatus_sel 

DPPHY1 lane 2 PHY status selection. 

1'bO: DPPHY1 lane 2 PHY status controlled by hardware 
1'b1: DPPHY1 lane 2 PHY status controlled by software 
dp1_lanei_phystatus_sel 

DPPHY1 lane 1 PHY status selection. 

1'bO: DPPHY1 lane 1 PHY status controlled by hardware 
1'b1: DPPHY1 lane 1 PHY status controlled by software 
dp1_laneO_phystatus_sel 

DPPHY1 lane O PHY status selection. 

1'bO: DPPHY1 lane O PHY status controlled by hardware 
1'b1: DPPHY1 lane 0 PHY status controlled by software 


vooO_ GRF VOO CON4 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value, 


oO 
x 
oO 


R 
R 
R 
RW 
RW 
RW 
RW 
RW 


0x0 


oO 
x 
Oo 


Pt —i“‘é‘é(#éOScription OY 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved ——s—“si—“CSs—‘“—s‘“‘“‘sSCSC*zd 


15:9 |RO |0x00___—[reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 781 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| —Ci@eescription 


hdcpO_clk_gating_en 

Enable auto clock gating for HDCPO memory. 
RWS | OX0 1'b0: Disable 

1'b1: Enable 


; hdcpO_global_gpio_in 

hdcpO_aesi_debug_trigger 

HDCPO DP AES port 1 debug trigger configuration. When 
asserted, the hdcp_aes1_debug_data is captured internally by 
HDCPO. 
hdcpO_aesO_debug_trigger 

HDCPO DP AES port 0 debug trigger configuration. When 
asserted, the hdcp_aesO_debug_ data is captured internally by 
HDCPO. 


trngO_ctrl_reseed 
Enable TRNGO reseed operation. 
1'bO: Disable 

1 RW {0x0 1'b1: Enable 
When it is asserted, the TRNGO responds by stopping any reseed 
operation that is currently underway and initiating a new reseed 
operation. 


trngO_ctrl_zeroize 

Enable TRNGO zeroize operation. 
EME 0x0 1'b0: Disable 

1'b1: Enable 


VOO_ GRF VOO CONS 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value, 


Po eseription 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
Bt 16) WO- |OxG000 1'bO: Write access disable 
1'b1: Write access enable 
; hdcpO_aesO. debug_data 
Ox0080 HDCPO DP AES port 0 debug data configuration 


vVOO_ GRF VOO CON6 
Address: Operational Base + offset (0x0018) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) We [yceNe 1'bO: Write access disable 
1'b1: Write access enable 
: hdcpO_aes1_debug_data 
exgune HDCPO DP AES port 1 debug data configuration 


voOoO_ GRF VOO STSO 

Address: Operational Base + offset (0x0020) 

| Bit [Attr|ResetValue|  —————C‘Ci Scriptom 
31:28[RO_|OxO_ si [reserved 


dpi_pO_gpio_out 
aa a DP1 port 0 GPIO output 


dp1_global_gpio_out 


a reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


dpi_tca_disable_ack 

18 0x0 Acknowledge from DP1 to the Type-C assit block. 
1'bO: Not acknowledge 
1'b1: Acknowledge 


a7 |RO_|OxO_sreserved 


dpi_aux_timeout 

DPi aux transfer timeout indication. 
1'bO: Inactive 

1'b1: Active 


tn. fo oxo oe. 


reserved 

Acknowledge from DPO to the Type-C assit block. 
1'bO: Not acknowledge 

1'b1: Acknowledge 


|i |RO_|oxo_ reserved 


dpO_aux_timeout 

0x0 DPO aux transfer timeout indication. 
1'bO: Inactive 
1'b1: Active 


VOO GRF VOO STS1 
Address: Operational Base + offset (0x0024 


| Bit [Attr[ResetValue|—<“‘S™Cé eScription — sd 
: dp0O_debug_|32 
31:0 [Ro | OAH OO PONS DPO debug output lower 32 bits 


VOO GRF VOO STS2 
Address: Operational Base + offset (0x0028 


| Bit [Attr/ResetValue| —Cieescription = 
, dp0O_debug_h32 
31:0 [RO | xOROOOONF DPO debug output higher 32 bits 


VOO_GRF VOO STS3 
Address: Operational Base + offset (Ox002C 


| Bit |Attr|ResetValue|  —-s_s/—/—————CC—C‘iescription = 
31:12|RO_[0x00000 


P hdcpO_global_gpio_out 
11:8 fro foxo | HDCPO global GPIO output 
reserved 


7:6 |RO |0x0____—|reserved 


trngO_ctrl_rand_vld 
0x0 TRNGO serial random bit valid output. 


1'bO: Inactive 
1'b1i: Active 


1'bO: Inactive 
1'b1: Active 


trngO_ctrl_rand_bit 
4 0x0 TRNGO serial random bit output 
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| Bit |Attr[ResetValue| ————Ci‘“;C™C~Ci scription 
trngO_ctrl_seeded 
TRNGO reseeding/seeding completion output. 
1'bO: Inactive 
1'b1: Active 
trngO_ctrl_reseeding 
TRNGO reseeding activity output. 
1'bO: Inactive 
1'b1: Active 
trngO_ctrl_reminder 
TRNGO reseed reminder output. 
1'bO: Inactive 
1'b1: Active 
trngO_ctrl_secure 
TRNGO secure mode output. 
1'bO: Inactive 
1'b1: Active 


VOO _GRF VOO STS4 
Address: Operational Base + offset (0x0030 


| Bit |Attr[ResetValue| ——sC(@eescription 
: dp1_debug_|32 
31:0 [RO pRoUEoouey DP1 debug output lower 32 bits 


VOO_GRF VOO STS5 
Address: Operational Base + offset (0x0034 


& {Ate Reset Value ape) 
dp1_debug_h32 
1:0 |ro_|oxo0000000 DP1 debug output higher 32 bits 


VOO _GRF VOO STS6 
Address: Operational Base + offset (0x0038 


| Bit |Attr[ResetValue| = —“‘—‘CieScriptiom 
: hdcpO_diag_out 
oH ;0 RO xO DO00009 HDCPO diagnostic output 


vVOO_ GRF VOO STS7 
Address: Operational Base + offset (0x003C) 


ees Reset Value|  —s—— ——“‘CSCéDeScription =—— (sd 
hdcpO_p1_gpio_out 
Ro |ox0000 HDCPO port 1 GPIO output 
hdcpO_p0O_gpio_out 
"a « vi aa HDCPO port 0 GPIO output 


VOO GRF MEM CONO 
Address: Operational Base + offset (0x0040) 


| Bit |Attr| Reset Value 


write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31-16) WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


; mem_cfg_hdspra 
Oat’ Interface configuration for HDSPRA type memory in PD_VOO. 


VOO_GRF_MEM_CON1 
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Address: Operational Base + offset (0x0044 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
St6 WO | Ox8010 1'bO: Write access disable 
1'b1: Write access enable 


; mem_cfg_hdsprf 
oxy Interface configuration for HDSPRF type memory in PD_VOO. 


VOO GRF MEM CON2 
Address: Operational Base + offset (0x0048) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SE TG WO; | Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 [RO |0x0O reserved = 


mem_cfg_hsdprf_l16 
RW |0x010 Interface configuration for HSDPRF type memory in PD_VOO, 
lower 16 bits. 


VOO GRF MEM CONS3 
Address: Operational Base + offset (Ox004C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SETS WO Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O [reserved 


mem_cfg_hsdprf_h8 
7:0 |RW |Ox11 Interface configuration for HSDPRF type memory in PD_VOO, 
higher 16 bits. 


VOO_ GRF MEM CON4 
Address: Operational Base + offset (0x0050) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16/WO |0xOQD0 1'bO: Write access disable 
1'b1: Write access enable 
mem_cfg_uhdpdprf_l16 
15:0 |RW /0x8010 Interface configuration for U\HDPDPRF type memory in PD_VOO, 
lower 16 bits. 


VOO_GRF MEM CONS5 
Address: Operational Base + offset (0x0054) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:3 |RO [0x0000_—ireserved 
mem_cfg_uhdpdprf_h3 

2:0 |RW |Ox0 Interface configuration for UHDPDPRF type memory in PD_VOO, 
higher 3 bits. 
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6.15 VO1_GRF Register Description 


6.15.1 Registers Summary 


Reset one 
se - 
VO1 GRF VO1 CONO  |0x0000 w_ |oxoo000000 blah rears system contro! 
Video output system control 

VO1 GRE VO1 CON2 =‘ |0x0008 w_ |oxoo000000 Dai system control 
Video output system control 

VO1 GRE VO1 CON3 —‘|Ox000C w_ |oxo0000000 

vVO1 GRF VO1 CON4 _|ox0010 w_ |oxoo000000 Video outpuiysystent contro! 
register 4 
Video output system control 

VO1 GRE VO1 CON6 _—_|Ox0018 w_ |ox00000000 

VO1 GRF VO1 CON7 ‘|0x001C w_ |oxoo000000 Video Sutput system control 
register 7 

VO1 GRF VO1 CON9 —_|0x0024 w_ |oxoo000000 Video output system contro! 
register 9 

VO1 GRE VO1 STSO 0x0030 w_ |oxoo000000 Video output system status 

po as ee register O 

VO1_GRF VO1 STS1 0x0034 ww. - Joxoo000000 ea system status 
Video output system status 

VO1 GRE VO1 STS2 0x0038 ww. |oxoo000000 

VO1_GRF VO1 STS3 0x003C w_ |oxoo000000 Video output system status 
register 3 
Video output system status 

VO1 GRF VO1 STS5 0x0044 w_ |oxoo000000 Video output system status 
register 5 

VO1 GRE VO1 STS6 0x0048 oxo0000000 |Vide° output system status 


register 6 
Vo1_GRF MeM-cono~ |oxo0s0 |w _[oxoo001410 [Tee Out te SO 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.15.2 Detail Registers Description 


VO1 GRF VO1 CONO 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value Description 


write_enable 
, Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO 0x00 _—[reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 786 


RK3588 TRM-Part1 


| Bit [Attr/ResetValue| Céeescription 
hdmitx1_hsync_pol 
Polarity selection for hdmitx1_hsync. 
1'b0O: Normal 
1'b1: Inverted 
hdmitx1_vsync_pol 
Polarity selection for hdmitx1_vsync. 
1'b0O: Normal 
1'b1: Inverted 
hdmitxO_hsync_pol 
Polarity selection for hdmitxO_hsync. 
1'b0O: Normal 
1'b1: Inverted 
hdmitxO_vsync_pol 
Polarity selection for hdmitxO_vsync. 
1'bO: Normal 
1'b1: Inverted 


edpO_spdif_sel 


Enable connect SPDIF3 interface to EDPO SPDIF port. 
1'bO: Disable 

1'b1: Enable 

edpO_i2s_ sel 

Enable connect I2S5_8CH interface to EDPO 12S port. 
1'bO: Disable 

1'b1: Enable 

edpO_video_bist_en 

Enable EDPO video bist function. 

1'bO: Disable 

1'b1: Enable 

edpO_hdcp_ protect 

Enable EDPO hdcp protect function. 

1'bO: Disable 

1'b1: Enable 

edp0_mode 

Enable EDPO interface. 

1'bO: Disable 

1'b1: Enable 


VO1 GRF VO1 CONI1 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
SLBA WA | 050000 1'bO: Write access disable 
1'b1: Write access enable 


15:11|RO_|0x00___—|reserved 


reserved 

hdcp1_p2_gpio_in_sel 

Source selection for HDCP1 port 2 GPIO input. 

1'bO: Select {2'hO,hdmitx1i_hdcp_i2c_grant,1'b1} as HDCP1 port 
EOP ROE EX? 2 GPIO input 

1'b1: Select hdmitx1_hdcp_pO_gpio_in as HDCP1 port 2 GPIO 

input 
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| Bit |Attr|ResetValue| —Ci@eescription 


hdcp1_p1_gpio_in_sel 
Source selection for HDCP1 port 1 GPIO input. 

Rw lox0 1'bO: Select {2'hO,hdmitxO_hdcp_i2c_grant,1i'b1} as HDCP1 port 
1 GPIO input 
1'b1: Select hdmitxO_hdcp_pO_gpio_in as HDCP1 port 1 GPIO 
input 
hdcp1_p0O_gpio_in_sel 
Source selection for HDCP1 port 0 GPIO input. 

RW /|0x0 1'bO: Select {3'hO,hdmirx_connect} as HDCP1 port O GPIO input 
1'b1: Select {1'b0,hdmirx_hdcp_pO_gpio_in} as HDCP1 port 0 
GPIO input 


7:5 [RO |oxo si freserved CG 
edp1_spdif_sel 
Enable connect SPDIF4 interface to EDP1 SPDIF port. 
1'bO: Disable 


1'b1: Enable 

edpi_i2s_ sel 

Enable connect I2S6_8CH interface to EDP1 12S port. 
1'bO: Disable 

1'b1: Enable 

edpi_video_bist_en 

Enable EDP1 video bist function. 
1'bO: Disable 

1'b1: Enable 

edpi_hdcp_protect 

Enable EDP1 hdcp protect function. 
1'bO: Disable 

1'b1: Enable 

edpi_mode 

Enable EDP1 interface. 

1'bO: Disable 

1'b1: Enable 


VO1 GRF VO1 CON2 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 
31:16]/WO 


write_enable 
0x0000 Write enable for lower 16 bits, each bit is individual. 

1'bO: Write access disable 
1'b1: Write access enable 
hdmirx_global_gpio_out_sel 
Selection for hdmirx_global_gpio_out. 

RW |0x0 1'bO: Select hdcp1_global_gpio_out as hdmirx_global_gpio_out 
1'b1: Select hdmirx_global_gpio_out_sw as 
hdmirx_global_gpio_out 


hdcp1i_global_gpio_in 
14:11 HDCP1 global GPIO input by software 


hdcp1_gating_en 

Enable HDCP1 memory auto clock gating. 
gO TR BxO 1'b0: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


trng1_ctrl_reseed 
Enable TRNG1 reseed operation. 
1'bO: Disable 

RW {0x0 1'b1: Enable 
When it is asserted, the TRNG1 responds by stopping any reseed 
operation that is currently underway and initiating a new reseed 
operation. 


trng1_ctrl_zeroize 

Enable TRNG1 zeroize operation. 
ee 1'b0: Disable 

1'b1: Enable 


: hdmirx_global_gpio_out_sw 
HDMIRX global GPIO output by software 


hdcp_hdmirx_stall 


HDCPO HDMI TMDS port 0 input internal test signal. This signal is 
for internal use only and must be tied off to 1'bO. 

1'bO: Inactive 

1'b1: Active 

hdmirx_sdain_msk 

Mask for HDMIRX DDC SDA data input. 

1'b0: Masked, HDMIRX DDC SDA data input is tied to 1 
1'b1: Not masked, HDMIRX DDC SDA data input is from IO 
hdmirx_sclin _msk 

Mask for HDMIRX DDC SCL data input. 

1'b0: Masked, HDMIRX DDC SCL data input is tied to 1 
1'b1: Not masked, HDMIRX DDC SCL data input is from IO 
hdmirx_cecin_msk 

Mask for HDMIRX CEC data input. 

1'b0: Not masked, HDMIRX CEC data input is from IO 
1'b1: Masked, HDMIRX CEC data input is tied to 1 


VO1_ GRF VO1 CON3 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr|ResetValue| Ci escription 
31:16|WO 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


hdmitx0O_global_gpio_out_sel 

Selection for hdmitxO_global_gpio_out. 

1'bO: Select hdcp1_global_gpio_out as hdmitxO_global_gpio_out 
1'b1: Select hdmitxO_hdcp_global_gpio_out_sw as 
hdmitxO_global_gpio_out 


hdmitx0_spdif_sel 

Enable connect SPDIF3 interface to HDMITXO SPDIF port. 
1'bO: Disable 

1'b1: Enable 


hdmitx0_i2s_sel 

Enable connect I2S5_8CH interface to HDMITXO I2S port. 
1'b0O: Disable 

1'b1: Enable 

hdmitxO_compress_mode 

Enable data compress for HDMITXO interface . 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| —Ci@eescription 


hdmitxO_mode 

Enable HDMITXO interface. 

1'bO: Disable 

1'b1: Enable 

hdmitxO_sdain_msk 

Mask for HDMITXO DDC SDA data input. 

1'b0: Masked, HDMITXO DDC SDA data input is tied to 1 
1'b1: Not masked, HDMITXO DDC SDA data input is from IO 
hdmitx0_sclin_msk 

Mask for HDMITXO DDC SCL data input. 

1'b0O: Masked, HDMITXO DDC SCL data input is tied to 1 
1'b1: Not masked, HDMITXO DDC SCL data input is from IO 
hdmitxO_cecin_msk 

Mask for HDMITXO CEC data input. 

1'b0: Not masked, HDMITXO CEC data input is from IO 
1'b1: Masked, HDMITXO CEC data input is tied to 1 
hdmitx0_color_depth 

HDMITXO image pixel interace video color depth. 

4'h5: 8 bits per component 

4'h6: 10 bits per component 

Others: Reserved 

hdmitx0O_ipi_format 

HDMITXO image pixel interace video format. 

4'h0: RGB 

4'h2: YCbCr 4:4:4 

4'h3: YCbCr 4:2:0 

4'hb: Compressed Data 

Others: Reserved 


VO1 GRF VO1 CON4 
Address: Operational Base + offset (0x0010) 


| Bit _|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'bi: Write access enable 


hdmitx0O_grf_revapb_sel 

Control for HODMITXO REVOC FIFO memory. 

1'bO: Select HDMITXO to control the REVOC FIFO memory 
1'b1: Select CPU to control the REVOC FIFO memory 
hdmitxO_iearcbpclk_valid 

HDMITXO IEARC_BPCLK enable by softwar 

1'bO: Enable IEARC_BPCLK 

1'b1: Disable IEARC_BPCLK 


Active when hdmitx0_dbgearc_mod is 1. 
hdmitxO_dbgcmdc_rxen 

HDMITXO phyi_earc_rx_mode configuration by software. 
1'bO: Set phyi_earc_rx_mode as 1'bO 

1'b1: Set phyi_earc_rx_mode as 1'b1 

Active when hdmitx0_dbgearc_mod is 1. 


hdmitxO_dbgcmdc_rcven 

HDMITXO phyi_earc_dmac_en configuration by software. 
13 RW /|0x0 1'bO: Set phyi_earc_dmac_en as 1'bO 

1'b1: Set phyi_earc_dmac_en as 1'b1 
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| Bit |Attr[ResetValue| ss ———Cti—“C;C*C‘~Ci scription 
hdmitxO_dbgcmdc_drv 
HDMITXO phyi_earc_tx_mode configuration by software. 
1'bO: Set phyi_earc_tx_mode as 1'bO 
1'b1: Set phyi_earc_tx_mode as 1'b1 
Active when hdmitx0O_dbgearc_mod is 1. 
hdmitxO_dbgcmdc_ack 
HDMITXO iearcrx_cmdc_dataout_drv_en_ack configuration by 
software. 
1'bO: Set iearcrx_cmdc_dataout_drv_en_ack as 1'bO 
1'b1: Set iearcrx_cmdc_dataout_drv_en_ack as 1'b1i 
Active when hdmitx0O_dbgearc_mod is 1 
hdmitxO_dbgearc_mod 
Enable HDMITX0O eARC debug mode. 
1'bO: Disable 
1'b1: Enable 
hdmitxO_earc_selcru 
Clock selection for HDMITXO iearc_bpclk. 
1'bO: Select the phyo_earc_dmac_rxclk generated HDMITXPHYO 
as the HDMITX0O iearc_bpclk 
1'b1: Select the cruo_earc_dmac_rxclk generated by CRU as the 
HDMITXO iearc_bpclk 
hdmitx0O_select_sao_spdifrx 
Select data for HDMITXO ARC serial audio output to SPDIF. 
2'b01: Select phyo_aux_arc_rxdata from HDMITXPHYO 
2'b10: Select phyo_earc_or_arc_dmac_rxdata from HDMITXPHYO 
Others: Select oearcrx_dmac_sao_spdif from HDMITXO 
hdmitx0_frichar_mem_gating 
Enable clock gating for HDMITXO FRLCHAR memory. 
1'bO: Enable clock gating 
1'b1: Disable clock gating 
hdmitxO_set_phyclk_phase 
Select HDMITXPHY0O clock phase. 
1'bO: O degree 
1'b1: 180 degree 
hdmitxO_set_clr 
HDMITXO 54-bit data bus clear. 
1'bO: Release the 54-bit data bus to normal work 
1'b1: Reset the 54-bit data bus to 0 
hdmitxO_sample_value 
Enable sample shift data for HDMITXO. 
1'bO: Enable sample shift data when cnt value=0 
1'b1: Enable sample shift data when cnt value=1 
hdmitxO_to_b18_en 
HDMITXO interface convertion. 
1'bO: Convert 54-bit bus to 36-bit bus interface 
1'b1: Convert 54-bit bus to 18-bit bus interface 
hdmitx0_frl_mode 
HDMITXO mode selection. 
1'b0: TMDS mode 
1'b1: FRL mode 


VO1 GRF VO1 CON6 
Address: Operational Base + offset (0x0018) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hdmitx1i_global_gpio_out_sel 
Selection for hdmitx1_global_gpio_out. 
0x0 1'bO: Select hdcp1_global_gpio_out as hdmitx1_global_gpio_out 
1'b1: Select hdmitx1_hdcp_global_gpio_out_sw as 
hdmitx1i_global_gpio_out 
hdmitx1_spdif_sel 
Enable connect SPDIF4 interface to HDMITX1 SPDIF port. 
1'bO: Disable 
1'b1: Enable 
hdmitx1_i2s_sel 
Enable connect I2S6_8CH interface to HDMITX1 12S port. 
1'bO: Disable 
1'b1: Enable 
hdmitx1_compress_mode 
Enable data compress for HDMITX1 interface. 
1'bO: Disable 
1'b1: Enable 
hdmitx1_mode 
Enable HDMITX1 interface. 
1'bO: Disable 
1'b1: Enable 
hdmitx1_sdain_msk 
Mask for HDMITX1 DDC SDA data input. 
1'b0: Masked, HDMITX1 DDC SDA data input is tied to 1 
1'b1: Not masked, HDMITX1 DDC SDA data input is from IO 
hdmitx1_sclin_msk 
Mask for HDMITX1 DDC SCL data input. 
1'b0: Masked, HDMITX1 DDC SCL data input is tied to 1 
1'b1: Not masked, HDMITX1 DDC SCL data input is from IO 
hdmitx1_cecin_msk 
Mask for HDMITX1 CEC data input. 
1'bO: Not masked, HDMITX1 CEC data input is from IO 
1'b1: Masked, HDMITX1 CEC data input is tied to 1 
hdmitx1_color_depth 
HDMITX1 image pixel interace video color depth. 
4'h5: 8 bits per component 
4'h6: 10 bits per component 
Others: Reserved 
hdmitx1_ipi_format 
HDMITX1 image pixel interace video format. 
4'h0: RGB 
4'h2: YCbCr 4:4:4 
4'h3: YCbCr 4:2:0 
4'hb: Compressed Data 
Others: Reserved 


ye) 
= 


= 
i 
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= 
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= 


= 


= 
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15 
a " 


VO1 GRF VO1 CON7 
Address: Operational Base + offset (0x001C) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


hdmitx1_grf_revapb_sel 
Control for HDMITX1 REVOC FIFO memory. 
1'b0O: Select HDMITX1 to control the REVOC FIFO memory 
1'b1: Select CPU to control the REVOC FIFO memory 
hdmitx1_iearcbpclk_valid 
HDMITX1 IEARC_BPCLK enable by software. 
1'bO: Enable IEARC_BPCLK 
1'b1i: Disable IEARC_BPCLK 
hdmitx1_dbgcmdc_rcven 
HDMITX1 phyi_earc_dmac_en configuration by software. 
1'bO: Set phyi_earc_dmac_en as 1'bO 
1'b1: Set phyi_earc_dmac_en as 1'b1 
Active when hdmitx1_dbgearc_mod is 1. 
hdmitx1_dbgcmdc_rxen 
HDMITX1 phyi_earc_rx_mode configuration by software. 
W 1'bO: Set phyi_earc_rx_mode as 1'b0O 
1'b1: Set phyi_earc_rx_mode as 1'b1 
Active when hdmitx1_dbgearc. mod is 1. 
hdmitx1_dbgcmdc_drv 
HDMITX1 phyi_earc_tx_mode configuration by software. 
W 1'bO: Set phyi_earc_tx_mode as 1'bO 
1'b1: Set phyi_earc_tx_mode as 1'b1 
Active when hdmitx1_dbgearc_mod is 1. 


RW 

hdmitx1_dbgcmdc_ack 

HDMITX1 iearcrx_cmdc_dataout_drv_en_ack configuration by 
10 RW software. 

1'bO: Set iearcrx_cmdc_dataout_drv_en_ack as 1'bO 

1'b1: Set iearcrx_cmdc_dataout_drv_en_ack as 1'b1 
ple 
hy 


15 0x0 


Active when hdmitx1_dbgearc_mod is 1 

hdmitx1_dbgearc_mod 

Enable HDMITX1 eARC debug mode. 

1'bO: Disable 

1'b1: Enable 

hdmitx1_earc_selcru 

Clock selection for HDMITX1 iearc_bpclk. 

1'bO: Select the phyo_earc_dmac_rxclk generated HDMITXPHY1 
as the HDMITX1 iearc_bpclk 

1'b1: Select the cruo_earc_dmac_rxclk generated by CRU as the 
HDMITX1 iearc_bpclk 

hdmitx1_select_sao_spdifrx 

Select data for HDMITX1 ARC serial audio output to SPDIF. 
2'b0O1: Select phyo_aux_arc_rxdata from HDMITXPHY1 

2'b10: Select phyo_earc_or_arc_dmac_rxdata from HDMITXPHY1 
Others: Select oearcrx_dmac_sao_spdif from HDMITX1 
hdmitx1_frichar_mem_gating 

Enable clock gating for HDMITX1 FRLCHAR memory. 

1'bO: Enable clock gating 

1'b1: Disable clock gating 


W 


W 
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| Bit |Attr|ResetValue| Ci‘ C(éeScription =— ee —CsCsCCid 
hdmitx1_set_phyclk_phase 
Select HDMITXPHY1 clock phase. 
1'bO: O degree 
1'b1: 180 degree 
hdmitx1_set_clr 
HDMITX1 54-bit data bus clear. 
1'bO: Release the 54-bit data bus to normal work 
1'bi: Reset the 54-bit data bus to 0 
hdmitx1_sample_value 
Enable sample shift data for HDMITX1. 
1'bO: Enable sample shift data when cnt value=0 
1'bi: Enable sample shift data when cnt value=1 
hdmitx1_to_b18_en 
HDMITX1 interface convertion. 
1'bO: Convert 54-bit bus to 36-bit bus interface 
1'b1: Convert 54-bit bus to 18-bit bus interface 
hdmitx1_frl_mode 
HDMITX1 mode selection. 
1'b0: TMDS mode 
1'bi: FRL mode 


VO1_ GRF VO1 CON 9 
Address: Operational Base + offset (0x0024) 


| Bit |Attr|ResetValue| sCieescription 
31:16|WO 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 


oxo. sifreserved 
hdmirx_hdcp_i2c_grant_sw 
Generate HDMIRX external I2C master interface access granted 
indication by software. 
1'bO: Inactive 
1'b1: Active 
hdmitx1_hdcp_i2c_grant_sw 
Generate HDMITX1 external I2C master interface access granted 
indication by software. 
1'bO: Inactive 


1'b1i: Active 


hdmitx1_hdcp_i2c_grant_sel 

Source selection for HDMITX1 external I2C master interface 
access granted indication. 

1'bO: Select from HDMITX1 output 

1'b1: Select from hdmitx1_hdcp_i2c_grant_sw 
hdmitxO_hdcp_i2c_grant_sw 

Generate HDMITXO external I2C master interface access granted 
indication by software. 

1'bO: Inactive 

1'b1: Active 

hdmitxO_hdcp_i2c_grant_sel 

Source selection for HDMITXO external I2C master interface 
access granted indication. 

1'bO: Select from HDMITXO output 

1'b1: Select from hdmitxO_hdcp_i2c_grant_sw 
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| Bit |Attr|ResetValue| —Ci@eescription 


hdmirx_debug_io_mode 
HDMIRX debug output information selection. 

Rw lox0 2'b00: Select HDMIRX phy signal as debug output 
2'b01: Select HDMIRX video output signal as debug output 
2'b10: Select HDMIRX audio output signal as debug output 
2'b11: Select HDMIRX ddc signal as debug output 


: Sofwrare configuration for HDMITX1 global GPIO output to HDCP. 
: Sofwrare configuration for HDMITXO global GPIO output to HDCP. 


VO1i GRF VO1 STSO 
Address: Operational Base + offset (0x0030 


| Bit |Attr[ResetValue|  ——— ——ié‘C@Scriptiom 
: hdcp1_diag_out 
31:0 RO eteaetaas easel HDCP1 HPI diagnosis output 


VO1 GRF VO1 STS1 
Address: Operational Base + offset (0x0034) 
| Bit [Attr|ResetValue|  ————Cé‘C Scriptom 
31:27[RO [0x00 [reserved 
hdmirx_oavmute 
HDMIRX avmute indication. 
1'bO: Inactive 
1'b1: Active 
trng1_ctrl_rand_vld 
TRNG1 serial random bit valid output. 
1'bO: Inactive 
1'b1: Active 
trng1_ctrl_rand_bit 
TRNG1 serial random bit output 
1'bO: Inactive 
1'b1: Active 
trng1_ctrl_seeded 
TRNG1 reseeding/seeding completion output. 
1'bO: Inactive 


1'b1: Active 


trng1i_ctrl_reseeding 

TRNG1 reseeding activity output. 
1'bO: Inactive 

1'b1: Active 
trng1_ctrl_reminder 

TRNG1 reseed reminder output. 
1'bO: Inactive 

1'b1: Active 

trngi_ctrl_secure 

TRNG1 secure mode output. 
1'bO: Inactive 

1'b1: Active 
hdmirx_hdcp_encryption_state 
HDMIRX HDCP video field encryption state. 
1'bO: Inactive 

1'b1: Active 
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| Bit |Attr|ResetValue| ss Ci@eescription 


hdmirx_hdcp_authentication_start 
18 0x0 HDMIRX HDCP authentication state. 

1'bO: Inactive 

1'b1: Active 


7:14)Ro [oxo hdmirx_aud_sample_flat 
: HDMIRX audio sample flat or invalid from audio packet 
hdmirx_aud_external_mute 
13 0x0 HDMIRX external mute status. 
1'bO: Inactive 
1'b1: Active 
2 fo hdmirx_aud_fifo_mute_low_sts 
HDMIRX audio FIFO mute low status. 
12 0x0 ae : 
1'bO: Inactive 
1'b1: Active 


hdmirx_aud_fifo_mute_high_sts 
HDMIRX audio FIFO mute high status. 
1'bO: Inactive 

1'b1: Active 
hdmirx_aud_fifo_thr_low_sts 

HDMIRX audio FIFO threshold low status. 
1'bO: Inactive 

1'b1: Active 
hdmirx_aud_fifo_thr_high_sts 

HDMIRX audio FIFO threshold high status. 
1'bO: Inactive 


1'b1i: Active 


hdmirx_pkt_rcv 

HDMIRX packet received marker. 

1'bO: Inactive 

1'b1: Active 

hdmirx_pkt_err 

HDMIRX packet error status. 

1'bO: Inactive 

1'b1: Active 

hdmirx_connect 

HDMIRX connection to external HDCP status. 
1'bO: Inactive 

1'b1: Active 

hdmirx_avmute_sts 

HDMIRX GCP avmute status. 

1'bO: Inactive 

1'b1: Active 

hdmirx_hpd 

Hot plug detect output for HDMI source input. 
1'bO: Inactive 

1'b1: Active 

hdcp1_tmds2_secure 

HDCP1 TMDS port 2 secure signal. When asserted this signal 
indicates the video and data islands for the frame are encrypted 
on the link. 

1'bO: Inactive 

1'b1: Active 
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| Bit |Attr|ResetValue| —Ci@eescription 


hdcp1_tmds1_secure 

HDCP1i TMDS port 1 secure signal. When asserted this signal 

indicates the video and data islands for the frame are encrypted 
2 0x0 ; 

on the link. 

1'bO: Inactive 

1'b1: Active 


on the link. 
1'bO: Inactive 
1'b1i: Active 


jo JRO _|oxo_sireserved 


vVO1 GRF VO1 STS2 
Address: Operational Base + offset (0x0038) 


| Bit |Attr|ResetValue|  —— s——“‘;‘CSW:*#Céi  ecription =— Cid 
: hdcp1_p1_gpio_out 
31:16)RO_|0x0000 HDCP1 port 1 GPIO output 
: hdcp1_p0O_gpio_out 
15:0 |Ro | eo HDCP1 port 0 GPIO output 


VvO1 _ GRF VO1 STS3 
Address: Operational Base + offset (0x003C) 


| Bit |Attr|Reset Value] Description 
31:28|RO Oxo [reserved 


pzi2sjro [oxo IRbmnx globalcidinpue 
paleo [ow (aommnxopor 0eo put 
poislro [ow Iaogei'gebar eho output 
15:0 Jro [owoooo [abgeipo Gio output 


VO1 GRF VO1 STS4 
Address: Operational Base + offset (0x0040) 


| Bit_|Attr| Reset Value 
31:23/RO_|0x000 
; hdmirx_debug_io 
hdmirx_hdcp_global_gpio_in 
HDMIRX global GPIO input 


hdcp1_tmds0O_secure 
HDCP1 TMDS port O secure signal. When asserted this signal 
0x0 indicates the video and data islands for the frame are encrypted 


reserved 


reserved 
HDMIRX port 0 GPIO input 

hdmitx1_hdcp_global_gpio_in 

HDMITX1 global GPIO input 


hdmitx1i_hdcp_pO_gpio_in 
HDMITX1 port 0 GPIO input 


vVO1_ GRF VO1 STS5 
Address: Operational Base + offset (0x0044) 
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| Bit |Attr/ResetValue| Ci escription 
31:29/RO_|OxO_ [reserved 


hdmitx0_oearctx_h14arc_sel 

28 0x0 HDMITXO eARC RX PHY HDMI14b ARC mode selection. 
1'bO: Inactive 
1'b1: Active 


hdmitx0O_oearcrx_dmac_phy_rcv_en 

HDMITXO eARC RX PHY DMAC receiver enable status. 

1'bO: Inactive 

1'b1: Active 

hdmitxO_oearcrx_cmdc_rx_en 

HDMITXO eARC RX PHY common mode receiver enable status. 
1'bO: Inactive 

1'b1: Active 

hdmitxO_oearcrx_cmdc_dataout_drv_en 

HDMITXO eARC RX PHY common mode driver enable status. 
1'bO: Inactive 

1'b1: Active 

hdmitxO_phyo_sb_rdy 

HDMITXPHYO sideband ready status. 

1'bO: Inactive 

1'b1: Active 


‘ hdmitxO_ophy_data_I3 
ets RO oxo Bit[ 1:0] of HDMITXO data output to PHY lane 3 
. hdmitxO_ophy_data_|2 
ebre0 Ro Joxo Bit[1:0] of HDMITXO data output to PHY lane 2 
; hdmitxO_ophy_data_I1 
19:18|RO oxo | Bit[1:0] of HDMITXO data output to PHY lane 1 
; hdmitxO_ophy_data_|0 
17:16|RO oxo Bit[1:0] of HDMITXO data output to PHY lane 0 
; hdmitxO_ophy_txffe3 
15:12|R0 oxo | HDMITXO TxFFE setting for PHY lane 3 
; hdmitxO_ophy_txffe2 
11:8 fro foo HDMITXO TXFFE setting for PHY lane 2 
7:4 0x0 hdmitxO_ophy_txffe1 
, HDMITXO TxFFE setting for PHY lane 1 
3:0 0x0 hdmitxO_ophy_txffeO 
: HDMITXO TxFFE setting for PHY lane 0 


vO1_ GRF VO1 STS6 
Address: Operational Base + offset (0x0048) 
| Bit [Attr|ResetValue| Ci‘ ecritiom 
31:29/RO [Oxo si reserved 
hdmitx1_oearctx_hi4arc_sel 
HDMITX1 eARC RX PHY HDMI14b ARC mode selection. 
1'bO: Inactive 
1'b1: Active 
hdmitx1_oearcrx_dmac_phy_rcv_en 


0x0 


HDMITX1 eARC RX PHY DMAC receiver enable status. 

1'bO: Inactive 

1'b1: Active 

hdmitx1_oearcrx_cmdc_rx_en 

HDMITX1 eARC RX PHY common mode receiver enable status. 
1'bO: Inactive 

1'b1: Active 
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| Bit |Attr|ResetValue| —Ci@eescription 


hdmitx1_oearcrx_cmdc_dataout_drv_en 

HDMITX1 eARC RX PHY common mode driver enable status. 
1'bO: Inactive 

1'b1: Active 

hdmitx1_phyo_sb_rdy 

HDMITXPHY1 sideband ready status. 

1'bO: Inactive 

1'b1: Active 


; hdmitx1_ophy_data_I|3 
ase Ro joxo Bit[1:0] of HDMITX1 data output to PHY lane 3 
; hdmitx1_ophy_data_|2 
ebro Ro Joxo Bit[1:0] of HDMITX1 data output to PHY lane 2 
. hdmitx1_ophy_data_I1 
19:18|RO oxo | Bit[1:0] of HDMITX1 data output to PHY lane 1 
. hdmitx1_ophy_data_l0 
17:16|R0 oxo | Bit[1:0] of HDMITX1 data output to PHY lane 0 
: hdmitx1_ophy_txffe3 
15:12|RO oxo HDMITX1 TxFFE setting for PHY lane 3 
; hdmitx1_ophy_txffe2 
11:8 fro foo | HDMITX1 TxFFE setting for PHY lane 2 
7:4 0x0 hdmitx1_ophy_txffe1 
: HDMITX1 TxFFE setting for PHY lane 1 
3:0 0x0 hdmitx1_ophy_txffeO 
; HDMITX1 TxFFE setting for PHY lane 0 


VOi1 GRF MEM CONO 
Address: Operational Base + offset (0x0050 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16) WO' |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


mem_cfg_hdsprf 
Interface configuration for HDSPRF type memory in PD_VO1. 
BitlO]: TEST1 
Bit[1]: TEST_RNM 
. Bit[4:2]: RM 

15:0 |RW |0x1410 Bit[5]; WMD 
Bit[7]: LS 
Bit[11:10]: WPULSE 
Bit[13:12]: RA 
Other bits: Reserved 


VO1 GRF MEM CON1 
Address: Operational Base + offset (0x0054) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SETS WO | Ox8010 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| ss Ci@Deecription, 


mem_cfg_hsdprf_l16 

Interface configuration for HSDPRF type memory in PD_VO1, 

lower 16 bits. 

Bitl[O]: TEST1A 

Bitl[1]: TEST_RNMA 
15:0 |RW |0x0010 Bit[5:2]: RMA 

Bitl6]: WMDA 

Bit[8]: LS 

Bit[11:11]: WPULSE 

Bit[14:13]: RA 

Bit[ 15]: WA[O] 


VO1_ GRF MEM CON2 
Address: Operational Base + offset (0x0058) 


| Bit _|Attr| Reset Value. 


PC escription 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO_ [0x00 [reserved = 


mem_cfg_hsdprf_h8 
Interface configuration for HSDPRF type memory in PD_VO1, 
higher 8 bits. 
RW /0x011 BitlO]: WA[1] 
Bit[1]: TEST1B 
Bit[5:2]: RMB 
Other bits: Reserved 


6.16 USB_GRF Register Description 


eel Te [owen 
Value 

|USB_GRF_HOSTO_ CONO |0x0000__[W__|0x00000820 [usb host0 fladj control 

|USB_GRF_HOSTO_CON1 |0x0004 |W __|0x000004BC [usb hostO controld) 

|USB_GRF_HOST1_CONO |0x0008 |W _|0x00000820 [usb hosti fladj control 

|USB_GRF_HOST1 CON1 |0x000C |W |0x000004BC [usb hosti controll 


6.16.1 Registers Summary 


Ww | 

ra W 

S W 

USB GRF_USB30TGO CO |y, o0 19 

lk GRF _USB30TGO CO |p. o54¢ 

USB GRF USB30TGO ST usb3o0tg_0 logic analyzer Trace 


USB_GRF USB30TGO ST 
ATUS LAT1 Ox0024 


USB _GRF USB30TGO ST 
ATUS CB Ox0028 


0x00000000 era logic analyzer Trace 


0x000007E8 |usb3o0tg_0 current BELT value 
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Reset se 
Offset |size| sine | Description 
ye ooo w_ |oxoo000000 usb3otg_0 status 
USB _GRF_USBSOTG1 CO |o0030 w_ |oxo0002000 usb3otg_1 control0 


2 
oO 


USB _GRF USB30TG1 CO 


USB_GRF_ USB30TG1_ ST 


0x0034 w_ Joxoo001100 usb3o0tg_2 controlO 


0x0038 w_ |oxo0000000 ee logic analyzer Trace 
USB_GRF USB30TG1 ST |) 493¢ w_ |oxoo000000 usbaota logic analyzer Trace 
we 


a 
rar 


ATUS_LATO 
ATUS_LAT1 
ATUS_CB 


USB_GRF _USB3OTG1 ST |9, g949 x0000078E |usb3otg_1 current BELT value 


W 
W 
W 


F 
eS 
7) 


Q 
Oo 
Zz 


Q 
Oo 
Zz 


USB GRF GRF MEM CON usb memory configuration signal 
0 0x0050 0x00008010 for uhdpdprf 

USB _GRF_GRF MEM _CON 0x0058 0x00001410 usb memory configuration signal 
2 for hdsprf 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.16.2 Detail Registers Description 


USB_GRF HOSTO CONO 
Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual. 
olet6 WO. /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12|RO_ |0x0___—_—ireserved 


reserved 
host0O_fladj_val_common 
This feature adjusts any offset from the clock source that drives 
the macro-SOF counter. The macro-SOF cycle time (number of 
macro-SOF counter clock periods to generate a macro-SOF 
microframe length) is equal to 59488 plus this value. The default 
value is decimal 32, which gives an SOF cycle time of 60000 
(each microframe has 60000 bit times). 
P Frame Length (decimal) FLADJ Value (decimal) 

11:6 |RW |0x20 59488 0 (0x00) 
59504 1 (0x01) 
59520 2 (0x02) 
59984 31 (Ox1F) 
60000 32 (0x20) 
60496 63 (0x3F) 
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| Bit |Attr|ResetValue| Ci eescription 


host0O_fladj_val 
USBHOST fladj bit control. 

5:0 |RW |0x20 This feature adjusts the frame length of the microframe per port. 
This value must be the same as that of hostO_fladj_val_common, 
or the EHCI yields undefined results. 


USB_GRF HOSTO CONi1 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value, 


Ps esecription 
write_enable 
Write enable for lower 16bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
0x0 


15:14|RO_ [Oxo si freserved = UU 


hostO_arb_pause 

USBHOST ehci/ohci arbiter pause control. 

1'bO: Disable 

1'b1: Enable 

hostO_ohci_susp_lIgcy 

OHCI Clock control signal 

This is a static strap signal. 

When tied HIGH and the USB port is owned by OHCI, the signal 
utmi_suspend_o_n reflects the status of the USB port. (Suspend 


host0O_ohci ~entsel 
Count Select 
Selects the counter value for simulation or real time for 1 ms. 
1'bO: Count full 1 ms 
1'b1: Simulation time 
hostO_ohci_clkcktrst 
Clear Clock Reset 
Initial reset signal for the Digital Phase-Locked Loop (DPLL) 
block. This is needed only for simulation and can be tied to 
inactive in the real netlist. The duration of the reset in simulation 
must be the same as hreset_n. 
hostO_app_prt_ovrcur 
Port Overcurrent Indication from Application 
When asserted by the application, the corresponding port enters 
Disable state. This signal controls both EHCI and OHCI controller 
port state machines. Depending on ownership of the port, the 
corresponding EHCI or OHCI controller generates an Overcurrent 
Detect interrupt. 
hostO_autoppd_on_overcur_en 
Auto Port Power Disable on Overcurrent 
This strap signal enables automatic port power disable in the host 
controller. When this signal is active, if an over-current condition 
is detected on a powered port and PPC is 1, the PP bit in each 
affected port is automatically transitioned by the host controller 
from a 1 to 0, removing power from the port. 
hostO_word_if 
Word Interface 
Selects the data width of the UTMI PHY interface. 
1'b1: 16bit interface 
1'bO: 8bit interface 

16bit used in this application. 
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| Bit |Attr| Reset Value, 


hostO_sim_mode 

USB HOSTO simulation mode bit control 

Not used in application. 

hostO_incrx_en 

Burst Alignment Enable 

Forces AHB master to start INCR4/8/16 busts only on burst 
boundaries. AHB requires that double word width burst be 
addressed aligned only to the double-word boundary. 

1'b1: Start INCRX burst only on burst x-aligned addresses. 
1'bO: Normal AHB operation; start bursts on any double word 
boundary. 

Note: When this function is enabled, the burst is started only 
when the lowest bits of haddr are: 

INCR4: haddr[3:0] == 4'bO000 

INCR8: haddr[4:0] == 5'b00000 

INCR16: haddr[5:0] == 6'b000000 

hostO_incr8_en 

AHB Burst Type INCR8 Enable 

Enables the AHB master interface to utilize burst INCR8 when 
appropriate. 

1'b1: Use INCR8 when appropriate. 

1'bO: Do not use INCR8; use other enabled INCRX bursts or 
unspecified length burst INCR. 

hostO_incr4_en 

AHB Burst Type INCR4 Enable 

Enables the AHB master interface to utilize burst INCR4 when 
appropriate. 

1'b1: Use INCR4 when appropriate. 

1'b0O: Do not use INCR4; use other enabled INCRX bursts or 
unspecified length burst INCR. 

hostO_incri6_en 

AHB Burst Type INCR16 Enable 

Enables the AHB master interface to utilize burst INCR16 when 
appropriate. 

1'b1: Use INCR16 when appropriate. 

1'bO: Do not use INCR16; use other enabled INCRX bursts or 
unspecified length burst INCR. 

hostO_hubsetup_min 

Some FS devices down the hub do not recover properly after a 
pre-amble packet, directed at other LS device, if the hub setup 
time is four FS clocks. Four FS clocks just meet the specification. 
By adding one extra clock, these FS devices are made to work 
better. This strap selects four or five FS clocks as hub setup time 
for interoperability with the various devices. It is recommended 
to tie low, that is, for five FS clocks. 

hostO_app_start_clk 

OHCI Clock control signal 

This is an asynchronous primary input to the host core. When the 
OHCI clocks are suspended, the system has to assert this signal 
to start the clocks (12 and 48 MHz). This should be de-asserted 
after the clocks are started and before the host is suspended 
again. (Host is suspended means HCFS = SUSPEND or all the 
OHCI ports are suspended). 


USB_GRF_HOST1_ CONO 
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Address: Operational Base + offset (0x0008 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
SEG WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


115:12/RO_|0x0_ [reserved 


reserved 
host0O_fladj_val_common 
This feature adjusts any offset from the clock source that drives 
the macro-SOF counter. The macro-SOF cycle time (number of 
macro-SOF counter clock periods to generate a macro-SOF 
microframe length) is equal to 59488 plus this value. The default 
value is decimal 32, which gives an SOF cycle time of 60000 
(each microframe has 60000 bit times). 
; Frame Length (decimal) FLADJ Value (decimal) 

11:6 |RW {0x20 59488 0 (0x00) 
59504 1 (0x01) 
59520 2 (0x02) 
59984 31 (0x1F) 
60000 32 (0x20) 
60496 63 (0x3F) 


host0O_fladj_val 
USBHOST fladj bit control. 

5:0 |RW |0x20 This feature adjusts the frame length of the microframe per port. 
This value must be the same as that of hostO_fladj_val_common, 
or the EHCI yields undefined results. 


USB GRF HOST1 CON1 
Address: Operational Base + offset (OxO00C 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14|RO_|0x0_ reserved 


hostO_arb_pause 

USBHOST ehci/ohci arbiter pause control. 
eo UR Oe 1'b0: Disable 

1'b1: Enable 


hostO_ohci_susp_lIgcy 
OHCI Clock control signal 

12 Rw |ox0 This is a static strap signal. 
When tied HIGH and the USB port is owned by OHCI, the signal 
utmi_suspend_o_n reflects the status of the USB port. (suspend 
or not suspend). 
hostO_ohci_cntsel 
Count Select 

11 RW /|0x0 Selects the counter value for simulation or real time for 1 ms. 
1'bO: Count full 1 ms 
1'b1: Simulation time 
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| Bit |Attr[ResetValue| ss —C—i—“‘;C*C‘~CiS scription 
hostO_ohci_clkcktrst 
Clear Clock Reset 
Initial reset signal for the Digital Phase-Locked Loop (DPLL) 
block. This is needed only for simulation and can be tied to 
inactive in the real netlist. The duration of the reset in simulation 
must be the same as hreset_n. 
hostO_app_prt_ovrcur 
Port Overcurrent Indication from Application 
When asserted by the application, the corresponding port enters 
Disable state. This signal controls both EHCI and OHCI controller 
port state machines. Depending on ownership of the port, the 
corresponding EHCI or OHCI controller generates an Overcurrent 
Detect interrupt. 
hostO_autoppd_on_overcur_en 
Auto Port Power Disable on Overcurrent 
This strap signal enables automatic port power disable in the host 
controller. When this signal is active, if an over-current condition 
is detected on a powered port and PPC is 1, the PP bit in each 
affected port is automatically transitioned by the host controller 
from a 1 to 0, removing power from the port. 
hostO_word_if 
Word Interface 
Selects the data width of the UTMI PHY interface. 
1'b1: 16bit interface 
1'bO: 8bit interface 
Only 16bit used in this application. 
hostO_sim_mode 
USB HOSTO simulation mode bit control 
Not used in application. 
hostO_incrx_en 
Burst Alignment Enable 
Forces AHB master to start INCR4/8/16 busts only on burst 
boundaries. AHB requires that double word width burst be 
addressed aligned only to the double-word boundary. 
1'b1: Start INCRX burst only on burst x-aligned addresses. 
1'bO: Normal AHB operation; start bursts on any double word 
boundary. 
Note: When this function is enabled, the burst is started only 
when the lowest bits of haddr are: 
INCR4: haddr[3:0] == 4'bO000 
INCR8: haddr[4:0] == 5'b00000 
INCR16: haddr[5:0] == 6'bO00000 
hostO_incr8_en 
AHB Burst Type INCR8 Enable 
Enables the AHB master interface to utilize burst INCR8 when 
appropriate. 
1'b1: Use INCR8 when appropriate. 
1'b0: Do not use INCR8; use other enabled INCRX bursts or 
unspecified length burst INCR. 
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| Bit |Attr|ResetValue| ss Ci@eescription 


host0O_incr4_en 

AHB Burst Type INCR4 Enable 

Enables the AHB master interface to utilize burst INCR4 when 
appropriate. 

1'b1: Use INCR4 when appropriate. 

1'b0: Do not use INCR4; use other enabled INCRX bursts or 
unspecified length burst INCR. 


hostO_incri6_en 

AHB Burst Type INCR16 Enable 

Enables the AHB master interface to utilize burst INCR16 when 
appropriate. 

1'b1: Use INCR16 when appropriate. 

1'b0: Do not use INCR16; use other enabled INCRX bursts or 
unspecified length burst INCR. 


hostO_hubsetup_min 

Some FS devices down the hub do not recover properly after a 
pre-amble packet, directed at other LS device, if the hub setup 
time is four FS clocks. Four FS clocks just meet the specification. 
By adding one extra clock, these FS devices are made to work 
better. This strap selects four or five FS clocks as hub setup time 
for interoperability with the various devices. It is recommended 
to tie low, that is, for five FS clocks. 

hostO_app_start_clk 

OHCI Clock control signal 

This is an asynchronous primary input to the host core. When the 
OHCI clocks are suspended, the system has to assert this signal 
to start the clocks (12 and 48 MHz). This should be de-asserted 
after the clocks are started and before the host is suspended 
again. (Host is suspended means HCFS = SUSPEND or all the 
OHCI ports are suspended). 


USB _ GRF HOSTO STATUS 
Address: Operational Base + offset (0x0010) 


hostO_ehci_power_state_ack 

Power State ACK 

This signal indicates the power state change acknowledgement 
from the EHCI to the PCI for PCI power management. 
hostO_ehci_pme_status 

PME Status 

This signal displays the PME status. This value is updated in the 
PCI PMCSR's pme_status bit. 


hostO_ehci_bufacc 

EHCI Buffer Access 

Level signal that is asserted whenever the host controller does a 
data read/write transfer. If this signal is de-asserted while the 
AHB is active, the host controller is performing a descriptor 
read/write. This signal can be used to support Big Endian 
operation. 


hostO_ehci_xfer_prdc 

Transfer Periodic 

Indicates that the current transfer of the EHCI master on the AHB 
bus belongs to periodic descriptor/data. 
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| Bit |Attr[ResetValue| ————C—i—“C*‘—C*C‘~Ci scription 
hostO_ohci_ccs 
Current Connect Status of Each Port 
When set, this bit indicates that the port state machine is in a 
connected state. If the bit is cleared, the port state machine is in 
either a disconnected or powered-off state. 
hostO_ohci_rwe 
Remote Wake Up Enable 
This bit reflects the HcControl.RWE bit. This is brought out as a 
status signal and can be ignored by the application for normal 
host controller operation. 
hostO_ohci_drwe 
Device Remote Wake-Up Enable 
This signal reflects the HcRhStatus.DRWE bit. When active, it 
causes the host controller to treat a connect or disconnect event 
as a remote wake-up, which in turn causes the host controller to 
enter the Global Resume state from the Global Suspend state. If 
this bit is cleared, a connect or disconnect event is not treated as 
a remote wake-up event. 
hostO_ohci_globalsuspend 
Host Controller is in Global Suspend State 
This signal is asserted 5 ms after the host controller enters the 
USB Suspend state, and is asserted as long as the host controller 
remains in this state. The host controller enters the USB Suspend 
state when the Host Controller Driver forces it by writing to the 
HcControl.HCFS bits. The host controller exits this state when 
either the Host Controller Driver moves it to USB Reset (Global 


USB Reset) or USB Resume (Global Resume) or when a remote 
wake-up event is seen at one of the downstream USB ports. 


hostO_ohci_bufacc 

Host Controller Buffer Access Indicator 

When active, this signal indicates that the host controller is 
currently accessing the data buffer indicated by the TD. This is 
simply a status signal to let the application know whether the 
host controller is reading from or writing to the data buffer 
indicated by TD, or reading from or writing to the ED, TD 
descriptor, etc. If this is set (1) during the cycle on the HCI 
master bus, it indicates buffer fetch and if reset (0), all other 
transfers (such as ED, TD fetch, and Status Writeback). This is a 
status signal; the application need not take any action when it is 
asserted. 

hostO_ohci_rmtwkp 

Remote Wakeup Status 

See the HCI_MRmtWkp signal description in the USB 1.1 OHCI 
Host Controller Family Databook. 

hostO_ehci_lpsmc_state 

LPSMC State 

This signal indicates the state of the LPSMC module. It is used 
only for debugging. 

hostO_ehci_usbsts 

USB Status 

EHCI USBSTS register[5:0] bits. This signal indicates pending 
interrupts and various host controller statuses. These 6 bits 
reflect the value in the USBSTS[5:0] register. 

Active High. 
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| Bit [Attr|ResetValue| —C(@Deescription 
hostO_ehci_xfer_cnt 

Transfer Count 

Transfer byte count from the EHCI master of the current AHB 
transaction. This is a constant signal and its value is valid when 


the EHCI starts its AHB address phase. 

The host controller aborts an AHB transfer before completing the 
transactions specified in ehci_xfer_cnt when a data read 
transaction is in progress and both these conditions are true: 

1. There is insufficient time to complete the USB transfer. 

2. The Root Hub detects an underrun condition. 


USB_GRF HOST1 STATUS 

Address: Operational Base + offset (0x0014) 

| Bit |Attr|ResetValue| Ci‘ eScritiom 
31 |RO [oxo si reserved 


host1_ehci_power_state_ack 

Power State ACK 

This signal indicates the power state change acknowledgement 
from the EHCI to the PCI for PCI power management. 
host1_ehci_pme_status 

PME Status 

This signal displays the PME status. This value is updated in the 
PCI PMCSR's pme_status bit. 

host1_ehci_bufacc 

EHCI Buffer Access 

Level signal that is asserted whenever the host controller does a 
data read/write transfer. If this signal is de-asserted while the 
AHB is active, the host controller is performing a descriptor 
read/write. This signal can be used to support Big Endian 
operation. 

host1_ehci_xfer_prdc 

Transfer Periodic 

Indicates that the current transfer of the EHCI master on the AHB 
bus belongs to periodic descriptor/data. 

host1_ohci_ccs 

Current Connect Status of Each Port 

When set, this bit indicates that the port state machine is ina 
connected state. If the bit is cleared, the port state machine is in 
either a disconnected or powered-off state. 

host1_ohci_rwe 

Remote Wake Up Enable 

This bit reflects the HcControl.RWE bit. This is brought out as a 
status signal and can be ignored by the application for normal 
host controller operation. 

host1_ohci_drwe 

Device Remote Wake-Up Enable 

This signal reflects the HcRhStatus.DRWE bit. When active, it 
causes the host controller to treat a connect or disconnect event 
as a remote wake-up, which in turn causes the host controller to 
enter the Global Resume state from the Global Suspend state. If 
this bit is cleared, a connect or disconnect event is not treated as 
a remote wake-up event. 
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| Bit [Attr|ResetValue| —Ci@Deescription 
host1_ohci_globalsuspend 
Host Controller is in Global Suspend State 
This signal is asserted 5 ms after the host controller enters the 
USB Suspend state, and is asserted as long as the host controller 
remains in this state. The host controller enters the USB Suspend 
state when the Host Controller Driver forces it by writing to the 
HcControl.HCFS bits. The host controller exits this state when 
either the Host Controller Driver moves it to USB Reset (Global 
USB Reset) or USB Resume (Global Resume) or when a remote 
wake-up event is seen at one of the downstream USB ports. 
host1_ohci_bufacc 
Host Controller Buffer Access Indicator 
When active, this signal indicates that the host controller is 
currently accessing the data buffer indicated by the TD. This is 
simply a status signal to let the application know whether the 
host controller is reading from or writing to the data buffer 
indicated by TD, or reading from or writing to the ED, TD 
descriptor, etc. If this is set (1) during the cycle on the HCI 
master bus, it indicates buffer fetch and if reset (0), all other 
transfers (such as ED, TD fetch, and Status Writeback). This is a 
status signal; the application need not take any action when it is 
asserted. 
host1_ohci_rmtwkp 
Remote Wakeup Status 
See the HCI_MRmtWkp signal description in the USB 1.1 OHCI 
Host Controller Family Databook. 
host1_ehci_lpsmc_state 
LPSMC State 
This signal indicates the state of the LPSMC module. It is used 
only for debugging. 
host1_ehci_usbsts 
USB Status 
EHCI USBSTS register[5:0] bits. This signal indicates pending 
interrupts and various host controller statuses. These 6 bits 
reflect the value in the USBSTS[5:0] register. 
Active High. 
hosti_ehci_xfer_cnt 
Transfer Count 
Transfer byte count from the EHCI master of the current AHB 
transaction. This is a constant signal and its value is valid when 
the EHCI starts its AHB address phase. 
The host controller aborts an AHB transfer before completing the 
transactions specified in ehci_xfer_cnt when a data read 
transaction is in progress and both these conditions are true: 
1. There is insufficient time to complete the USB transfer. 
2. The Root Hub detects an underrun condition. 


USB_GRF USB30TGO CONO 


Address: Operational Base + offset (0x0018) 

| Bit [Attr|ResetValue| ss —“‘;‘“;C™C~CiS scription — Cd 
write_enable 

Write enable for lower 16bits, each bit is individual. 

1'bO: Write access disable 

1'b1i: Write access enable 


31:16}WO |0x0000 
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| Bit |Attr|ResetValue| Ci eescription 


7 
7 


7 
- 


usb30tgO_host_u2_port_disable 

USB2.0 Port Disable control. 

1'bO: Port Enabled. 

1'b1: Port Disabled When 1, this signal stops reporting 
connect/disconnect events the port and keeps the port in disabled 
state. 

usb3o0tgO_host_port_power_control_present 

This indicates whether the host controller implementation 
includes port power control. 

1'bO: Indicates that the port does not have port power switches. 
1'b1: Indicates that the port has port power switches. 
usb3o0tgO_fladj_30mhz_reg 

HS Jitter Adjustment. Indicates the correction required to 
accommodate mac3 clock and utmi clock jitter to measure 125 's 
duration. 

With fladj_30mhz_reg tied to zero, the high speed 125us micro- 
frame is counted for 123933ns. You must program the value in 
terms of high speed bit times in a 30 MHz cycle. The default value 
that must be driven is 32 (assuming 30 MHz perfect clock). 
Fladj_30mhz_reg connects to the FLADJ register defined in the 
xHCI spec in the PCI configuration space. Each count is equal to 
16 high speed bit times. By default, when this register is set to 
32, it gives a 125us interval. 

Now, based the clock accuracy you can decrement the count or 
increment the count to get the 125 us uSOF window. For non-PCI 
systems, it is recommended that this strap is connected to a 
register that can be controlled by software. This strap is used in 
device mode also. If device only mode is implemented, it is 
recommended to tie this input to 'd32. 
usb3o0tgO_hub_port_perm_attach 

Indicates if the device attached to a downstream port is 
permanently attached or not. 

1'bO: Not permanently attached 

1'b1: Permanently attached 

BitO is for USB2.0 port and bit1 are for USB 3.0 SS 
usb3o0tgO_hub_port_overcurrent 

This is the per port Overcurrent indication of the root-hub ports: 
1'bO: No Overcurrent 

1'b1: Overcurrent 

BitO is for USB 2.0 port and bitl are for USB 3.0 SS port. 
usb30tgO_bus_filter_bypass 

It is expected that this signal is set or reset at power-on reset 
and is not changed during the normal 

operation of the core. The function of each bit is: 
bus_filter_bypass[3]: Bypass the filter for utmiotg_iddig 
bus_filter_bypass[2]: Bypass the filters for utmisrp_bvalid and 
utmisrp_sessend 

bus_filter_bypass[1]: Bypass the filter for pipe3_PowerPresent all 
U3 ports 

bus_filter_bypass[0]: Bypass the filter for utmiotg_vbusvalid all 
U2 ports 

In non-OTG Host-only mode, internal bus filters are not needed. 
Values: 

1'bO: Bus filter(s) enabled 

1'b1: Bus filter(s) disabled (bypassed) 
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USB _GRF USB30TGO CON1 
Address: Operational Base + offset (Ox001C 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable be cS ecto inte 
ee ee each bit is individual. 
1'b1: Write access enable 


usb3o0tgO_pipe_clk_sel 

5 Rw lox0 usb3o0tgO_pipe3_rx_pclk/tx_pclk input source clock select 
1'bO: Select clk_usb3o0tgO_pipe for source clock 
1'bO: Select clk_usb30tgO_utmi for source clock 

6 [RO _|OxO.—sfreserved 
usb3o0tgO_host_legacy_smi_bar 

5 Rw lox0 Use this register to support SMI on BAR defined in xHCI spec. 
SW must set this register, then clear this register to indicate Base 
Address Register written. 
usb30tgO_host_legacy_smi_pci_cmd 
Use this register to support SMI on PCI Command defined in xHCI 

4 RW |0x0 spec. 
SW must set this register, then clear this register to indicate PCI 
command register written. 
usb3o0tgO_phystatus_con 

. Grf controll usb pipe phystatus. 

are. + BME OO 2'b00: Select phystatus form PHY. 
2'b10: Select phystatus to O. 
usb3o0tgO_pme_en 

1 RW |0x0 Enable signal for the pme_generation. Enable the core to assert 
pme_generation. 
usb3o0tgO_host_u3_port_disable 
USB 3.0 SS Port Disable control. 

RW: 0x0 1'bO: Port Enabled 

1'b1: Port Disabled 


USB _GRF USB30TGO STATUS LATO 
Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 


usb3otg_logic_analyzer_traceO 

Usb3otg_logic_analyzer_trace[31:0] bit status. 

Logic Analyzer Trace. These are internal design signals that you 

j can use for debug purposes. Some of the signals are interface 

3Q0 See oee signals like PIPE, UTMI, ULPI, AXI, and AHB, and others are 

internal state machines and status information signals. During 

chip bring-up, to debug functional issues, you can probe the 

interface signals for additional visibility. 


USB _GRF USB30TGO STATUS LAT1i 
Address: Operational Base + offset (0x0024) 
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| Bit |Attr|ResetValue| —Ci@eescription 


usb3otg_logic_analyzer_trace1 

Usb3otg_logic_analyzer_trace[63:32] bit status 

Logic Analyzer Trace. These are internal design signals that you 

; can use for debug purposes. Some of the signals are interface 

oe we coupes signals like PIPE, UTMI, ULPI, AXI, and AHB, and others are 

internal state machines and status information signals. During 

chip bring-up, to debug functional issues, you can probe the 

interface signals for additional visibility. 


USB GRF USB30TGO STATUS CB 
Address: Operational Base + offset (0x0028) 


| Bit |Attr[ResetValue| —C(eesscription 
[31:12/RO_[0x00000__—ireserved 
usb3otg_host_current_belt[11:0] 
Usb3otg_host_current_belt[11:0] bit status 
Current BELT Value. 
This signal indicates the minimum value of all received BELT 
values and the BELT that is set by the Set LTV command. This 
signal is valid only in Host mode. 


USB GRF USB30TGO STATUS 
Address: Operational Base + offset (Ox002C 


| Bit |Attr|Reset Value] CiDescription 
31:2 |RO_|0x00000000 


usb3o0tgO_pme_generation 
PME Generation. 
This signal is used to generate a PME (Power Management 
Event). When the Run/Stop bit of the USB Command Register is 
cleared during USB suspend mode, the core cannot generate an 

1 0x0 event and cannot assert a regular interrupt. In this case, the core 
asserts a pme_generation signal to report any wakeup condition 
if pme_en is high. 


If the system does not support PCI-like PME interface, then it 
must not clear the Run/Stop bit during USB suspend mode. In 
this case, the core generates an event and asserts an interrupt 
when there is any wakeup event. 


usb3o0tgO_host_sys_err 

Host System Error. 

This signal indicates that a Host System Error has occurred as 

reflected in the USBSTS.HSE field. This signal is asserted only if 

the USBCMD.HSEE field is set to '1'. It can occur when the host 
0x0 controller encounters an ‘Error’ response in the AHB, the AXI, or 

the Native Master Bus. When the USBSTS.HSE field is cleared by 


software, this signal is de-asserted unless the master continues 
to assert its bus error output. The typical software response to an 
HSE is to reset the core. For more details, refer to section 
4.10.2.6 of the xHCI 1.0 specification. 


USB _GRF USB30TG1 CONO 
Address: Operational Base + offset (0x0030 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| —Ci@eescription 


7 
7 


7 
- 


usb3o0tg1_host_u2_port_disable 

USB2.0 Port Disable control. 

1'bO: Port Enabled. 

1'b1: Port Disabled When 1, this signal stops reporting 
connect/disconnect events the port and keeps the port in disabled 
state. 

usb3o0tg1_host_port_power_control_present 

This indicates whether the host controller implementation 
includes port power control. 

1'bO: Indicates that the port does not have port power switches. 
1'b1: Indicates that the port has port power switches. 
usb3otg1_fladj_30mhz_reg 

HS Jitter Adjustment. Indicates the correction required to 
accommodate mac3 clock and utmi clock jitter to measure 125 's 
duration. 

With fladj_30mhz_reg tied to zero, the high speed 125us micro- 
frame is counted for 123933ns. You must program the value in 
terms of high speed bit times in a 30 MHz cycle. The default value 
that must be driven is 32 (assuming 30 MHz perfect clock). 
Fladj_30mhz_reg connects to the FLADJ register defined in the 
xHCI spec in the PCI configuration space. Each count is equal to 
16 high speed bit times. By default, when this register is set to 
32, it gives a 125us interval. 

Now, based the clock accuracy you can decrement the count or 
increment the count to get the 125 us uSOF window. For non-PCI 
systems, it is recommended that this strap is connected to a 
register that can be controlled by software. This strap is used in 
device mode also. If device only mode is implemented, it is 
recommended to tie this input to 'd32. 
usb3o0tg1_hub_port_perm_attach 

Indicates if the device attached to a downstream port is 
permanently attached or not. 

1'bO: Not permanently attached 

1'b1: Permanently attached 

BitO is for USB2.0 port and bit1 are for USB 3.0 SS 
usb3o0tg1_hub_port_overcurrent 

This is the per port Overcurrent indication of the root-hub ports: 
1'bO: No Overcurrent 

1'b1: Overcurrent 

BitO is for USB 2.0 port and bit1 are for USB 3.0 SS port. 
usb30tg1_bus_filter_bypass 

It is expected that this signal is set or reset at power-on reset 
and is not changed during the normal 

operation of the core. The function of each bit is: 
bus_filter_bypass[3]: Bypass the filter for utmiotg_iddig 
bus_filter_bypass[2]: Bypass the filters for utmisrp_bvalid and 
utmisrp_sessend 

bus_filter_bypass[1]: Bypass the filter for pipe3_PowerPresent all 
U3 ports 

bus_filter_bypass[0]: Bypass the filter for utmiotg_vbusvalid all 
U2 ports 

In non-OTG Host-only mode, internal bus filters are not needed. 
Values: 

1'bO: Bus filter(s) enabled 

1'b1: Bus filter(s) disabled (bypassed) 
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USB GRF USB30TG1 CON1 
Address: Operational Base + offset (0x0034 


| Bit |Attr|/Reset Value| Ci escription = 


write_enable be cS ecto inte 
ee ee ee each bit is individual. 
1'b1: Write access enable 


usb3otg1_pipe_clk_sel 

5 Rw lox0 usb3o0tg1_pipe3_rx_pclk/tx_pclk input source clock select 
1'bO: Select clk_usb3o0tgO_pipe for source clock 
1'bO: Select clk_usb30tgO_utmi for source clock 

6 [RO [Oxo si freserved 
usb3o0tg1_host_legacy_smi_bar 

5 Rw lox0 Use this register to support SMI on BAR defined in xHCI spec. 
SW must set this register, then clear this register to indicate Base 
Address Register written. 
usb30tg1_host_legacy_smi_pci_cmd 
Use this register to support SMI on PCI Command defined in xHCI 

4 RW |0x0 spec. 
SW must set this register, then clear this register to indicate PCI 
command register written. 
usb3o0tg1_phystatus_con 

. Grf controll usb pipe phystatus. 

are. + BME OO 2'b00: Select phystatus form phy. 
2'b10: Select phystatus to 0. 
usb3o0tg1_pme_en 

1 RW |0x0 Enable signal for the pme_generation. Enable the core to assert 
pme_generation. 
usb3o0tg1_host_u3_port_disable 
USB 3.0 SS Port Disable control. 

RW: 0x0 1'bO: Port Enabled 

1'b1: Port Disabled 


USB _GRF USB30TG1 STATUS LATO 
Address: Operational Base + offset (0x0038 


| Bit_|Attr| Reset Value 


usb3otg_logic_analyzer_traceO 

Usb3otg_logic_analyzer_trace[31:0] bit status. 

Logic Analyzer Trace. These are internal design signals that you 

j can use for debug purposes. Some of the signals are interface 

3Q0 See oee signals like PIPE, UTMI, ULPI, AXI, and AHB, and others are 

internal state machines and status information signals. During 

chip bring-up, to debug functional issues, you can probe the 

interface signals for additional visibility. 


USB_GRF USB30TG1 STATUS LATi 
Address: Operational Base + offset (0x003C) 
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| Bit |Attr|ResetValue| —Ci@eescription 


usb3otg_logic_analyzer_trace1 

Usb3otg_logic_analyzer_trace[63:32] bit status 

Logic Analyzer Trace. These are internal design signals that you 

; can use for debug purposes. Some of the signals are interface 

oe we coupes signals like PIPE, UTMI, ULPI, AXI, and AHB, and others are 

internal state machines and status information signals. During 

chip bring-up, to debug functional issues, you can probe the 

interface signals for additional visibility. 


USB GRF USB30TG1 STATUS CB 
Address: Operational Base + offset (0x0040) 


| Bit |Attr|Reset Value] C(eescription 
[31:12/RO_[0x00000__—ireserved 
usb3otg_host_current_belt[11:0] 
Usb3otg_host_current_belt[11:0] bit status 
Current BELT Value. 
This signal indicates the minimum value of all received BELT 
values and the BELT that is set by the Set LTV command. This 
signal is valid only in Host mode. 


USB GRF USB30TG1 STATUS 
Address: Operational Base + offset (0x0044 


| Bit |Attr|Reset Value] CiDeescription 
31:2 |RO_|0x00000000 


usb3o0tgO_pme_generation 
PME Generation. 
This signal is used to generate a PME(Power Management Event). 
When the Run/Stop bit of the USB Command Register is cleared 
during USB suspend mode, the core cannot generate an event 
1 0 and cannot assert a regular interrupt. In this case, the core 

x0 ; : ahs 
asserts a pme_generation signal to report any wakeup condition 
if pme_en is high. 


If the system does not support PCI-like PME interface, then it 
must not clear the Run/Stop bit during USB suspend mode. In 
this case, the core generates an event and asserts an interrupt 
when there is any wakeup event. 


usb3o0tgO_host_sys_err 

Host System Error. 

This signal indicates that a Host System Error has occurred as 

reflected in the USBSTS.HSE field. This signal is asserted only if 

the USBCMD.HSEE field is set to '1'. It can occur when the host 
0x0 controller encounters an ‘Error’ response in the AHB, the AXI, or 

the Native Master Bus. When the USBSTS.HSE field is cleared by 


software, this signal is de-asserted unless the master continues 
to assert its bus error output. The typical software response to an 
HSE is to reset the core. For more details, refer to section 
4.10.2.6 of the xHCI 1.0 specification. 


USB GRF USB30TGO INTCON 
Address: Operational Base + offset (0x0048 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 
15:2 |RO_|0x0000 


usb3o0tgO_pme_generation_irgq_en 
RW {0x0 1'bO: IRQ disable 


1'b1: IRQ enable 


usb3o0tgO_host_sys_err_irq_en 
RW |0x0 1'bO: IRQ disable 
1'b1: IRQ enable 


USB GRF USB30TG1 INTCON 
Address: Operational Base + offset (Ox004C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved 


[15:2 [RO |0x0000 reserved 


usb3o0tg1_pme_generation_irq_en 
RW |0x0 1'bO: IRQ disable 
1'b1: IRQ enable 


usb3o0tg1_host_sys_err_irq_en 
RW |0x0 1'bO: IRQ disable 
1'b1: IRQ enable 


USB _GRF GRF MEM CONO 

Address: Operational Base + offset (0x0050) 

| Bit [Attr|ResetValue|  ———sCi@Deesscription = 
[31:17[RO_|0x0000_ reserved 


mem_cfg_uhddprf 

bit 0: TEST1 

bit 1: TEST_RNM 
16:0 |RW |0x08010 bit 4~2: RM 

bit 5: WMDA 

bit 7: LS 

bit 16: TESTRWM 


USB GRF GRF MEM CON2 
Address: Operational Base + offset (0x0058) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:16[RO_|0x0000_— reserved 


mem_cfg_hdsprf 
bit 0: TEST1 
bit 1: TEST_RNM 
bit 4~2: RM 

15:0 |RW |0x1i410 bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


6.17 PHP_GRF Register Description 


6.17.1 Registers Summary 
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Value P 


PHP GRF PHP CONO 0x0000 |W [0x00000820 |PHP GRF control register0 
PHP GRF PHP CON1 0x0004 |W |[0x00000000 |PHP GRF control register1 
PHP_GRF_GMAC CONO  [0x0008 [|W  [0x00000020 |PHP GMAC GRF control register0 


PHP SATA GRF PIPE interface 
PHP_GRF_ SATA CONO 0x0010 w_ Joxooo00020 contrel reaistert 

PHP SATA GRF PIPE interface 
PHP _GRF SATA CON1 0x0014 0x00000020 control register1 

PHP SATA GRF PIPE interface 
PHP_GRF_SATA_ CON2 0x0018 0x00000020 Control reaistarD 


cs 
oe 


GRF_PHP _MMU_CON |5,.0020 0x0000000C |PHP MMU control register1 

Se er 0x0024 |w_ |ox00000000 |PHP MMU control register2 

PHP GRF ITS TADDRO |0x0028 |w_ |loxoooorEes |PHP MMU GRF ITS target 

= ee og ee eee addressO 

PHP _GRF ITS TADDRi |ox002c |w_ |JoxoooorE67 |PHP MMU GRF ITS target 
addressi 

EGE PCIE MMU PCT |5,.0030 w_ |oxo0000003 PCIe MMU PCIe mode control 

aa ae ae 0x0034 w_ |oxooo00028 PCIe MMU control register0 

ra GRF PCIE MMU_CO {5.0038 |w  |ox0000001C |PCIe MMU control register1 

oo 0x003C |W |ox0000001C |PCIe MMU control register2 

a PHP memory configuration signal 

PHP MEM CONO 0x0040 w Joxoo110010 ae 


PHP GRF PHP STO 0x0044 Ww 0x00000000 |PHP status register0O 


PHP_GRF PHP _ST3 x0050 |W ___|0x00000000 
PHP _GRF PHP ST4 0x0054 W_ _{Ox00000000 |PHP status register4 
PHP GRF MMU PMU_ ACK |0x0058 W  {|Ox00000000 |MMU PMU acknowledge status 


mee GRF_PCIE-MMU_CO=!9,.905¢ w_ Joxoo000000 PCIe MMU control register6 

FHP GRE PCTE MMUCO Jox0060 w_ |oxoo000000 PCIe MMU control register7 

earn oh wets neeoen w_ lox00008010 PHP memory configuration signal 
for uhdpdprf 

. Peer ox0068 w. 10x00001410 PHP memory configuration signal 
for hdsprf 


PHP_GRF_ CLK _CON1 0x0070 |W [0x00000000 |GMAC clk control register 


W 
PHP GRF GMACO SID A 0x0074 W 0x00000000 GMACO SID control for AW 
WwW channel 
PHP GRF GMACO SSID GMAC1 SSID control for AW 
PHP GRF GMACI1 SID A 0x007C W 0x00000000 GMAC1 SID control for AW 
W. channel 
PHP GRF GMAC1 SSID GMAC1 SSID control for AW 


PHP_GRF_SATAO_SID_ AW |0x0084 |W |0x00000000 [SATAO SID control for AW channel 


p 
PHP _GRF PHP ST2 0x004C 0x00000000 |PHP status register2 
0 P 
p 


Ww _| 
Ww _| 
Ww | 
Ww | 
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Reset sos 
——vame | ove [el Sah | ___oeerpton 
PHP GRF SATAO SSID A 0x0088 W 0x00000000 SATAO SSID control for AW 
W channel 


PHP_GRF_SATA1 SID AW|0x008C [W_ |0x00000000 |SATA1 SID control for AW channel 


PHP GRF SATA1 SSID A 0x0090 W 0x00000000 SATA1 SSID control for AW 
W channel 


PHP_GRF SATA2 SID AW[0x0094 |W __|0x00000000 |SATA2 SID control for AW channel 


PHP GRF SATA2 SSID A SATA2 SSID control for AW 

PHP GRF_GMACO SID A |o,q99¢ w_ |oxoo000000 GMACO SID control for AR channel 
PHP_GRF GMACO SSID |) 55,5  |w  loxooooo000 [GMACO SSID control for AR 

AR channel 

PHP GRF GMAC1 SID A loyooa4 w_ |oxo0000000 GMAC1 SID control for AR channel 
PHP_GRF_GMAC1 SSID |, none w_ |oxo0000000 sunt Ssy control for AR 


R 

AR 

R 

AR 

PHP GRF SATAO SID AR |OxOOAC 0x00000000 |SATAO SID control for AR channel 
R 

P 


lw__|0x00000000 | 
PHP GRF SATAO SSID A 0x00B0 w_ loxo0000000 SATAO SSID control for AR 
R channel 


HP GRF SATA1 SID AR |Ox00B4 0x00000000 |SATA1 SID control for AR channel 


PHP _GRF SATA1 SSID A |). oon. w_ |oxoo000000 are control for AR 


HP_GRF_SATA2 SID AR |OxOOBC |W _ [0x00000000 |SATA2 SID control for AR channel 
Ww 


R 
P 
PHP _GRF SATA2 SSID A |, Gocq 0x00000000 |SATA2 SSID control for AR 

R channel 

PHP_GRF USB30TG 2 SI], 456, 0x00000000 |USB3OTG_2 SID control for AR 
D_AR channel 

PHP GRF USB30TG 2 S USB30TG_2 SID control for AR 
PHP_GRF USB30TG 2 SI], 45¢¢ 0x00000000 |USB3OTG_2 SID control for AW 

D AW channel 

PHP GRF USB30TG 2 S USB30TG_ 2 SSID control for AW 
naa 0x00D0 w_ |oxoo000000 Seana 

PHP GEE GRAL CGN bs Sno jw |oxoo000000 Suc ined clock generation 


PHP_GRF_GMACO CMD _|0x00D8 |W __|0x00000000 [GMACO command 
PHP_GRF_GMAC1_ CMD. [0x00DC [|W _ |0x00000000 |GMACO command 


PHP GRF MEM CON11 0x0O0EO w_ foxooooz410 PHP memory configuration signal 
for hdspra 

ane GRE -USB30TG 2 C Ox00E4 w_ |oxo0002000 USB30TG_0 control0O 

oN a 0x00E8 w_ |oxoooo1100 USB30TG_O control1 

ONL USB30TG 2 IN|, ooEC w_ |oxo0000000 USB30TG_2 int control 

CB 


O 
SAT eiumepamceencmmema Os BxOdOOONIa eee ae anazel Mace 
eS OOO 0x00000000 |USB3OTG_2 logic analyzer Trace 
LAT high 

PHP _GRF USB30TG 2 ST|) jor. ww _[ox0000076e eee ee 


PHP_GRF_USB30TG 2 ST|OxOOFC |W  |0x00000000 |USB30TG 2 status 
PHP_GRF PCIESEL_CON |0x0100 [|W _ |0x00000003 |PCIe PHY interface select 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
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Reset ee 
[meme onan oe SE [eae 
PHP_GRF_UTMI_CON 0x0104. |w_ |oxoo000300 |GRF control UTMI interface for 

USB3 only mode 

PHP_GRF PCIE4L SIDA |) 19 lw  loxoooo0000 [GRF controller PCle4L SID for AW 
WwW. channel 
PHP _GRF PCIE4L SID AR|Ox0110 w_ Joxoo000000 a PCle4L SID for AR 
PHP_GRF PCIE2L SIDA |) 4114 lw  loxoooo0000 |GRF controller PCIe2L SID for AW 
WwW. channel 
PHP _GRF PCIE2L SID AR|Ox0118 w_ |oxo0000000 plea PCle2L SIDYgr AR 
PHP_GRF PCIE1LO SID A GRF controller PCle1LO SID for 
PHE GRF PCIEILO SID Aly o459 w_ |oxoo000000 GRE concalley PCIe1L0 SID for AR 
PHP GRF PCIE1L1 SID A GRF controller PCle1L1 SID for 
PHP_GRF PCIEIL1 SID Al) 4153 lw  loxoooo0000 [GRF controller PCle1L1 SID for AR 
R channel 
W 
R 


PHP GRF PCIE1L2 SID A GRF controller PCIe1L2 SID for 
PHP GRF PCIE1L2 SID A 0x0130 w_ Joxoo000000 Si PCIe1L2 SID for AR 


PHP _GRF PCIE ATS 0x0138 |W |0x00000000 |GRF control PCIe ATS 


USB30TG_2 UTMI interface status 
PHP GRF ST UTMI 0x013C w_ |oxooo00034 for usb only mode 
PHP GRF PCIE4L SSID Aly oi ay w  |oxo0000000 SRE controller PCIe4L SID for AW 
PHP_GRF PCIE4L SSID Aly 444. ww oxo0000000 rele PCIe4L SID for AR 
PHP GRF PCIE2L SSID Aly. os yc w_ |oxoo000000 ene entoley PCIe2L SID for AW 
PHP_GRF PCIE2L SSID Al, 4,2, w_ |ox00000000 GRE eatrallct PCIe2L SID for AR 
PHP_GRF PCIE1LO SSID |) 0,2, |w  loxoa000000 |GRF controller PCIe1L0 SID for 
AW channel 
GRF controller PCIe1L1 SID for 
0x00000000 | avy pannel 
0x00000000 GRF controller PCIe1L1 SID for 
AW channel 
0 
0 


x00000000 GRF controller PCIe1L1 SID for AR 
channel 
x00000000 GRF controller PCIeiL2 SID for 
AW channel 
0x0168 0x00000000 GRF controller PCIe1L2 SID for AR 
channel 


Ww 
Ww 
W 
Ww 
Ww 
PHP_GRF PCIE SSID V_ |0x016C [W  |0x00000000 |GRF controller PCIe SSID_V 
Ww 
Ww 
W 
Ww 
Ww 


PHP _GRF_ PCIE1L2 SSID 0x0164 


PHP GRF PCIE1L2 SSID 


a 
R 

— 

R 

AW. 

——— 

AW. 

—— 


PHP _GRF PCIE1L1 SSID 0x0160 we | 


sel 


PHP _GRF SATA PD SEL |0x0174 |w_ |Joxoo000000 |SA™4 Pipe interface power down 
HP PCIE _MMU_IRQ CLR |0x0178 0x00000000 [PCIe MMU interrupt clear 


P Ww 
[PHP_PHP_MMU_IRQ_ CLR |0x017C __[W__|0x00000000 [PHP MMU interrupt clear 
[PHP PCIE MMU_ST _‘[0x0180 |W _|0x00000000 [PCIe MMU interrupt state | 
PHP_PHP_MMU_ST Ww 

Ww | 


HP_PHP_ MMU_ST 0x0184 0x00000000 |PHP MMU interrupt state 
PHP_PHP_STOB 0x018C 0x00000000 |PHP status registerOb 
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Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.17.2 Detail Registers Description 


PHP GRF PHP CONO 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14/RO_|0x0 [reserved 


reserved 
pcie2_pclkreq_n 
Combo PHY2 CLKREQ control. 

13 RW {0x0 Only when PCIe mode be set to comb PHY, this bit can be 
selected, otherwise this bit will not take effect. This will be 
selected with PCIe1il1 controller. 
pciel_pclkreq_n 
Combo PHY1 CLKREQ control. 

12 RW {0x0 Only when PCIe mode be set to comb PHY, this bit can be 
selected, otherwise this bit will not take effect. This will be 
selected with PCIe1il0 controller. 


aw lox satal_phy_rx_err 
SATA1 phy_rx_err input control, before using set this bit to 1'bO. 


satail_phy_spdmode 
SATA1 phy_spdmode input control 
2'b00: 1.5Gb/s 
10:9 |RW |0x0 2'b01: 3.0Gb/s 
2'b10: 6.0Gb/s 
2'b11: Reserved 
This should be set before oo ee SATA. 


alee WeSenved <== Se _ese—sei—wee—s—Oee— 


7 |aw | 0x0 sataO_phy_rx_err 
SATAO phy_rx_err input control, before using set this bit to 1'bO. 


sataO_phy_spdmode 
SATAO phy_spdmode input control 
2'b00: 1.5Gb/s 
RW |0x1 2'b01: 3.0Gb/s 
2'b10: 6.0Gb/s 
2'b11: Reserved 
This should be set before using SATA. 


| Oa en 
ee 
lo rw foxo esta ee grant control. 


PHP GRF PHP CON1 
Address: Operational Base + offset (0x0004) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 

Write enable for lower 16bits, each bit is individual. 
SP; Le WO, 0x0000 1'bO: Write access disable 

1'b1: Write access enable 


2 aw oo seem 
So teeew 

SATA1 phy_rx_err input control, before using set this bit to 1'bO. 
sata2_phy_spdmode 

SATA2 phy_spdmode input control 

2'b00: 1.5Gb/s 

2'b01: 3.0Gb/s 

2'b10: 6.0Gb/s 

2'b11: Reserved 

This should be set before using SATA. 


2 rw Oxo 


PHP _GRF GMAC_CONO 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value, 


| escription 
write_enable 
0x0000 Write enable for lower 16bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


gmaci_phy_intf_sel 

PHY Interface Select. 

3'b000: GMII/MII 

3'b001: RGMII 

3'b100: RMII 

gmaci_ptp_aux_ts_trig 

Auxiliary Time Stamp Trigger. 

This signal is asserted to take an auxiliary snapshot of the time 

and store it in the auxiliary time stamp FIFO. A rising edge on 
port is used to trigger the auxiliary snapshot. 

gmaci_sbd_flowctrl 

Sideband Flow Control. 


When set high, instructs the MAC to transmit Pause frames in 
Full-duplex mode. In half-duplex mode, the MAC enables the 
Back-pressure function until this signal is made low agai 


gmac0O_phy_intf_sel 

PHY Interface Select. 

3'bO000: GMIT/MII 

3'b001: RGMII 

3'b100: RMII 

gmacO_ptp_aux_ts_trig 

Auxiliary Time Stamp Trigger. 

This signal is asserted to take an auxiliary snapshot of the time 

and store it in the auxiliary time stamp FIFO. A rising edge on 
port is used to trigger the auxiliary snapshot. 

gmacO0_sbd_flowctrl 

Sideband Flow Control. 

When set high, instructs the MAC to transmit Pause frames in 

Full-duplex mode. In half-duplex mode, the MAC enables the 

Back-pressure function until this signal is made low agai 


PHP GRF SATA CONO 
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Address: Operational Base + offset (0x0010 


Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


sataO_txcommonmode_disable 

This is redundancy design used to control PHY pipe interface as 
0x0 supplement for controller. From PHY interface, this is form 

controller. More setting please refer to PHY GRF section. 

TX common mode disable 

sataO_exelecidle_disable 

This is redundancy design used to control PHY pipe interface as 

supplement for controller. From PHY interface, this is form 

controller. More setting please refer to PHY GRF section. 

TX output to electrical idle disable. 

sataO_txmargin 

This is redundancy design used to control PHY pipe interface as 

supplement for controller. From PHY interface, this is form 

controller. More setting please refer to PHY GRF section. 

TX_SWING and TX_MARGIN[2:0] are combined together to 

control TX output amplitude. 

sataO_txdeemph 

This is redundancy design used to control PHY pipe interface as 

supplement for controller. From PHY interface, this is form 

controller. More setting please refer to PHY GRF section. 

Transmitter de-emphasis level configuration. 

sataO_txswing 

This is redundancy design used to control PHY pipe interface as 

supplement for controller. From PHY interface, this is form 

controller. More setting please refer to PHY GRF section. 

PHY TX_SWING control 

When TX_SWING =1, transmitter is in low swing mode, the 

output amplitude can achieve 

500mV,600mV,700mv,800mV,900mV,1000mV,1100mV and 

1200mvV, the 800mV to 1200mV output has no difference with the 

cases when TX_SWING =0. 

sataO_txoneszeros 

This is redundancy design used to control PHY pipe interface as 

supplement for controller. From PHY interface, this is form 

controller. More setting please refer to PHY GRF section. 

This signal is used in USB3.0 mode for transmitting compliance 

pattern CP7 and CP8. 

When set to high, it causes the transmitter to transmit an 

alternating sequence of Os and is, regardless the states of 

TX_DATA. 

In PCIE and SATA mode, this signal should be tied to low. 


ul 
ye) 
= 


ms 
ye) 
= 


ye) 
‘ln; | FUT FT | | 


re) 
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| Bit |Attr|ResetValue| —Ci@eescription 


sataO_compliance 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
This signal is used in PCIE mode only; in other application it 
should be tied to low. 
RW {0x0 TX_COMPLIANCE become high will set the running disparity to 

negative. 
The lowest byte of 16bits transmitted data will be the byte that 
running disparity set to negative. 
When TX_COMPLIANCE and TX_ELECIDLE are both set to low, 
PHY IP is power down completely. 
sataO_rxtermination 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 

5 RW |0Ox1 Connect/Remove of receiver termination resistor. 
1'bO: RX termination removed 
1'b1: RX termination connected 
This signal is used in USB3.0 mode only, in other application it 
should be tied to high. 
sata0_rxpolarity 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 

4 RW {0x0 PHY RX polarity inversion control. 
When this signal set to high, it instructs a polarity inversion in 
RX_DATA. 
RX_POLAR applies to USB3.0 and PCIE mode only, in SATA mode 
it should be tied to low. 


sata0_rxeqtrain 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 

Rw lox0 controller. More setting please refer to PHY GRF section. 
RX EQ training mode enable signal: 
This signal is used to instruct the receiver to bypass normal 
operation and perform equalization training. This signal is used in 
USB3.0 mode Fe a ea gage | should be set to low in any other application. 


2 (RO |Of0 [reserved 


sataO_encodedecodebypass 

This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 

1 RW |0x0 Controls whether the PHY performs 8b/10b encode and decode. 
1'bO: 8b/10b encode/decode performed normally by the PHY. 
1'b1: 8b/10b encode/decode bypassed, 20bit 8b/10b 
encode/decode bypass mode works only when 
BUS_WIDTH=2b01. 


sataO_elasbuffermode 

This is redundancy design used to control PHY pipe interface as 
Rw lox0 supplement for controller. From PHY interface, this is form 

controller. More setting please refer to PHY GRF section. 

1'b0: Nominal half-full buffer mode 

1'b1: Nominal empty buffer mode 
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PHP GRF SATA CON1 
Address: Operational Base + offset (0x0014) 


Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual. 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


satal_txcommonmode_disable 
This is redundancy design used to control PHY pipe interface as 
RW 


0x0 supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
TX common mode disable 
sata1_exelecidle_disable 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
TX output to electrical idle disable. 
satal_txmargin 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
TX_SWING and TX_MARGIN[2:0] are combined together to 
control TX output amplitude. 
satal_txdeemph 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
Transmitter de-emphasis level configuration. 
satal_txswing 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
PHY TX_SWING control 
When TX_SWING =1, transmitter is in low swing mode, the 
output amplitude can achieve 
500mV,600mV,700mv,800mV,900mV,1000mV,1100mV and 
1200mvV, the 800mV to 1200mvV output has no difference with the 
cases when TX_SWING =0. 
satal1_txoneszeros 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
This signal is used in USB3.0 mode for transmitting compliance 
pattern CP7 and CP8. 
When set to high, it causes the transmitter to transmit an 
alternating sequence of Os and is, regardless the states of 
TX_DATA. 
In PCIE and SATA mode, this signal should be tied to low. 
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| Bit |Attr|ResetValue| Ci@eescription 


satai_compliance 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
This signal is used in PCIE mode only; in other application it 
rw loxo should be tied to low. 

TX_COMPLIANCE become high will set the running disparity to 
negative. 
The lowest byte of 16bits transmitted data will be the byte that 
running disparity set to negative. 
When TX_COMPLIANCE and TX_ELECIDLE are both set to low, 
PHY IP is power down completely. 
sata1_rxtermination 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 

5 RW |0Ox1 Connect/Remove of receiver termination resistor. 
1'bO: RX termination removed 
1'b1: RX termination connected 
This signal is used in USB3.0 mode only, in other application it 
should be tied to high. 
satal_rxpolarity 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 

4 RW {0x0 PHY RX polarity inversion control. 
When this signal set to high, it instructs a polarity inversion in 
RX_DATA. 
RX_POLAR applies to USB3.0 and PCIE mode only, in SATA mode 
it should be tied to low. 


sata1_rxeqtrain 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 

rw loxo controller. More setting please refer to PHY GRF section. 
RX EQ training mode enable signal: 
This signal is used to instruct the receiver to bypass normal 
operation and perform equalization training. This signal is used in 
USB3.0 mode == eee REE EE should be set to low in any other application. 


2 [RO |OxO afb [reserved 


satal_encodedecodebypass 

This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 

1 RW /0x0 Controls whether the PHY performs 8b/10b encode and decode. 
1'bO: 8b/10b encode/decode performed normally by the PHY. 
1'b1: 8b/10b encode/decode bypassed, 20bit 8b/10b 
encode/decode bypass mode works only when 
BUS WIDTH=2b01. 
sata1_elasbuffermode 
This is redundancy design used to control PHY pipe interface as 

Rw lox0 supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
1'bO: Nominal half-full buffer mode 
1'b1: Nominal empty buffer mode 


Copyright 2022 © Rockchip Electronics Co., Ltd. 825 


RK3588 TRM-Part1 


PHP GRF SATA CON2 
Address: Operational Base + offset (0x0018 


ResetValue| Ci esscription 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


sata2_txcommonmode_disable 
This is redundancy design used to control PHY pipe interface as 
RW 


0x0 supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
TX common mode disable. 
sata2_exelecidle_disable 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
TX output to electrical idle disable. 
sata2_txmargin 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
TX_SWING and TX_MARGIN[2:0] are combined together to 
control TX output amplitude. 
sata2_txdeemph 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
Transmitter de-emphasis level configuration. 
sata2_txswing 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
PHY TX_SWING control 
When TX_SWING =1, transmitter is in low swing mode, the 
output amplitude can achieve 
500mV,600mV,700mv,800mV,900mV,1000mV,1100mV and 
1200mvV, the 800mV to 1200mvV output has no difference with the 
cases when TX_SWING =0. 
sata2_txoneszeros 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
This signal is used in USB3.0 mode for transmitting compliance 
pattern CP7 and CP8. 
When set to high, it causes the transmitter to transmit an 
alternating sequence of Os and is, regardless the states of 
TX_DATA. 
In PCIE and SATA mode, this signal should be tied to low. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 826 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| —Ci@eescription 


sata2_compliance 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
This signal is used in PCIE mode only; in other application it 
rw loxo should be tied to low. 

TX_COMPLIANCE become high will set the running disparity to 
negative. 
The lowest byte of 16bits transmitted data will be the byte that 
running disparity set to negative. 
When TX_COMPLIANCE and TX_ELECIDLE are both set to low, 
PHY IP is power down completely. 
sata2_rxtermination 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 

5 RW |Ox1 Connect/Remove of receiver termination resistor. 
1'bO: RX termination removed 
1'b1: RX termination connected 
This signal is used in USB3.0 mode only, in other application it 
should be tied to high. 
sata2_rxpolarity 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 

4 RW {0x0 PHY RX polarity inversion control. 
When this signal set to high, it instructs a polarity inversion in 
RX_DATA. 
RX_POLAR applies to USB3.0 and PCIE mode only, in SATA mode 
it should be tied to low. 


sata2_rxeqtrain 
This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 

rw loxo controller. More setting please refer to PHY GRF section. 
RX EQ training mode enable signal: 
This signal is used to instruct the receiver to bypass normal 
operation and perform equalization training. This signal is used in 
USB3.0 mode RR ee ee ey should be set to low in any other application. 


2 |RO_|OxO albums [reserved 


sata2_encodedecodebypass 

This is redundancy design used to control PHY pipe interface as 
supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 

1 RW /0x0 Controls whether the PHY performs 8b/10b encode and decode. 
1'bO: 8b/10b encode/decode performed normally by the PHY. 
1'b1: 8b/10b encode/decode bypassed, 20bit 8b/10b 
encode/decode bypass mode works only when 
BUS WIDTH=2b01. 
sata2_elasbuffermode 
This is redundancy design used to control PHY pipe interface as 

Rw lox0 supplement for controller. From PHY interface, this is form 
controller. More setting please refer to PHY GRF section. 
1'bO: Nominal half-full buffer mode 
1'b1: Nominal empty buffer mode 
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PHP GRF PHP MMU CONO 
Address: Operational Base + offset (Ox001C 


| Bit |Attr|ResetValue| Ci eescription 


write_enable 
Write enable for lower 16bits, each bit is individual. 

PET OO Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
php_mmu600_tcu_pmusnapshot_regq 
PMU snapshot request. The PMU snapshot occurs on the rising 
edge of pmusnapshot_req. 

a 
Tie this signal to 0 for normal use. 
php_mmu600_tcu_sup_oas 
Output address size supported. 

The encodings for this input are: 

3'b000 32 bits. 

3'b001 36 bits. 

3'b010 40 bits. 

3'b011 42 bits. 

3'b100 44 bits. 

3'b101 48 bits. 

You must not use other encodings, including 3'b110 defines to 
indicate 52-bit addresses. They are treated as 3'b101. 


php_mmu600_tcu_sup_sev 

RW |0x0O This signal indicates whether the Send Event mechanism is 
supported. Tie HIGH when evento is connected. 
php_mmu600_tcu_sup_btm 

rw loxo This signal indicates whether the Broadcast TLB Maintenance is 
supported. Tie HIGH when the TCU is connected to an 
interconnect that supports DVM. 
reserved 


jo —-|RO oxo __—reserved 


PHP GRF PHP MMU CONI1 
Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual. 
31:16)WO |0xQQ00 1'bO: Write access disable 

1'b1: Write access enable 


10.7 jw oxo 70 a ere 


php_mmu600_tbu_0_ecorevnum 
10:7 | z Rw | oxo Ph this signal to 0 for normal use. 
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| Bit |Attr|ResetValue| Ci@eescription 


php_mmu600_tbu_0O_utlb_roundrobin 

Defines the Micro TLB entry replacement policy. 

When LOW, the Micro TLB uses a Pseudo Least Recently Used 
(PLRU) replacement policy. This policy typically provides the best 
average performance. However, when multiple translations are 
prefetched using a StashTranslation transaction, they might evict 
each other. 

RW |0x0 When HIGH, the Micro TLB uses a round-robin replacement 
policy. With this policy, you can prefetch multiple translations 
using a StashTranslation transaction without evictions occurring, 
as long as the Micro TLB size is not exceeded. 

Tie this signal HIGH if a real-time upstream master prefetches 
translations and you want to avoid transactions evicting each 
other. 

Otherwise, tie this signal LOW. 


php_mmu600_tbu_O_max_tok_trans 
5:2 |RW |Ox3 Indicates the number of DTI translation tokens to request when 
connecting to the TCU, minus 1. 


php_mmu600_tbu_0_cmo_disable 
Tie this signal HIGH to disable cache maintenance operations. 
When this signal is HIGH, the following transactions are always 
aborted with an SLVERR response: 
CleanInvalid. 
CleanShared. 
CleanSharedPersist. 

1 RW |0x0 Makelnvalid. 
Cache maintenance operations can sometimes break the 
requirements of limited sideband channel communication, such as 
when a master component accesses protected content. You can 
disable cache maintenance operations in such cases. Cache 
maintenance operations are always disabled for ACE interfaces. 
This signal is therefore not present when the connected interface 
is configured as an ACE interface. 


php_mmu600_tbu_0O_pmusnapshot_req 
RW |0x0 PMU snapshot request. The PMU snapshot occurs on the rising 
edge of pmusnapshot_req. 


PHP GRF PHP MMU CON2 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16) WQ |090000 1'bO: Write access disable 
1'b1: Write access enable 


php_mmu600_tbu_0_s_sid_high 
15:8 |RW /0x00 Provides the high-order StreamID bits for all transactions with a 
Secure StreamID that pass through the TBU. 
php_mmu600_tbu_O_ns_sid_high 
:0 |RW /0x00 Provides the high-order StreamID bits for all transactions with a 
Non-secure StreamID that pass through the TBU. 


PHP _GRF_ITS_ TADDRO 


Address: Operational Base + offset (0x0028 
[Attr[ResetValue|—“‘S™C*éScription =— sd 
1:19]RO_[0x0000 


Ee 
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| Bit |Attr|ResetValue| —Ci@eescription 


grf_its_targer_addressO 

Modifies the address map to ensure only writes to the correct 

location trigger MSI requests. Only present when the bypass 
18:0 |RW |OxO0fe65 switch is configured. 

Specifies the 64K page address that includes the 

GITS_TRANSLATER register address, and is matched against 

axaddr[ADDR_WIDTH-1:16]. 


PHP _GRF ITS TADDR1 

Address: Operational Base + offset (Ox002C 

| Bit |Attr[ResetValue|  ——s<s—“i;‘“‘;C™C«Ci scription 
[31:19[RO |0x00Q00.—si[reserved = i“ twt—“‘“(‘(‘#“##‘COCNSNCi‘(‘CQRECOMMY® CS 


grf_its_targer_address1 

Modifies the address map to ensure only writes to the correct 

location trigger MSI requests. Only present when the bypass 
18:0 |RW |Ox0fe67 switch is configured. 

Specifies the 64K page address that includes the 

GITS_TRANSLATER register address, and is matched against 

axaddr[ADDR_WIDTH-1:16]. 


PHP GRF PCIE MMU PCIEMODE 
Address: Operational Base + offset (0x0030 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual. 
31-16) WO |0x0000 1'bO: Write access disable 
1' ae tS Write access enable 


15:2 |RO |0x0000 reserved eee 


pcie_mmu_tbu1_pcie_mode 
You must tie this signal HIGH when the TBU is connected to a 
PCIe interface. 
When this signal is HIGH, the TBU behaves as if the PCIe 'No 
Snoop' property is applied to transactions downstream of the 
SMMU, as long as the PCle interface outputs transactions with the 
following AXI memory types: 
1. Normal Non-Cacheable Bufferable, when 'No Snoop’ is set for 
the transaction. 
2. Write-Back, when 'No Snoop’ is not set for the transaction. 

Rw loxt This TBU behaviour is a requirement of the Arm Server Base 
System Architecture. 
If this signal is HIGH, the attributes of TBS interface transactions 
are always combined with the translation attributes, even if stage 
1 translation is enabled. That is, the transaction attributes are 
always calculated as if the DTI_TBU_TRANS_RESP.STRW field is 
EL1- 
S2, regardless of the actual STRW value. 
If this signal is HIGH, the input attribute and shareability override 
information in the ATTR_OVR field of the DTI_TBU_TRANS_RESP 
message is ignored. For SMMUv3, PCIe masters do not support 
this feature. 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pcie_mmu_tbu0_pcie_mode 
You must tie this signal HIGH when the TBU is connected to a 
PCIe interface. 
When this signal is HIGH, the TBU behaves as if the PCIe 'No 
Snoop’ property is applied to transactions downstream of the 
SMMU, as long as the PCIe interface outputs transactions with the 
following AXI memory types: 
1. Normal Non-Cacheable Bufferable, when 'No Snoop’ is set for 
the transaction. 
2. Write-Back, when 'No Snoop’ is not set for the transaction. 
This TBU behaviour is a requirement of the Arm Server Base 
System Architecture. 
If this signal is HIGH, the attributes of TBS interface transactions 
are always combined with the translation attributes, even if stage 
1 translation is enabled. That is, the transaction attributes are 
always calculated as if the DTI_TBU_TRANS_RESP.STRW field is 
EL1- 
S2, regardless of the actual STRW value. 
If this signal is HIGH, the input attribute and shareability override 
information in the ATTR_OVR field of the DTI_TBU_TRANS_RESP 
message is ignored. For SMMUv3, PCIe masters do not support 
this feature. 


PHP_GRF PCIE MMU_CONO 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value, 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
1Sant 


(15:11/RO_|0x00 
pcie_mmu600_tcu_pmusnapshot_req 

10 RW PMU snapshot request. The PMU snapshot occurs on the rising 
edge of pmusnapshot_req. 


RW 0x0 pcie_mmu600_tcu_ecorevnum 
Tie this signal to O unless directed otherwise by Arm. 


pcie_mmu600_tcu_sup_oas 

Output address size supported. 

The encodings for this input are: 

3'b000 32 bits. 

3'b001 36 bits. 

3'b010 40 bits. 

3'b011 42 bits. 

3'b100 44 bits. 

3'b101 48 bits. 

You must not use other encodings, including 3'b110 that 
SMMUv3.1 defines to indicate 52-bit addresses. They are treated 
as 3'b101 

pcie_mmu600_tcu_sup_sev 

This signal indicates whether the Send Event mechanism is 
supported. Tie HIGH when evento is connected. 
pcie_mmu600_tcu_sup_btm 

This signal indicates whether the Broadcast TLB Maintenance is 
supported. Tie HIGH when the TCU is connected to an 
interconnect that supports DVM 
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| Bit |Attr|ResetValue| Ci@eescription 


pcie_mmu600_tcu_sup_cohacc 
RW |0x0 This signal indicates whether the QTW interface is I/O-coherent. 


Tie HIGH when the TCU is connected to a coherent interconnect. 


PHP GRF PCIE MMU CON1 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
oh LO WO; Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:11[RO_|OxOO si freserved 
; pcie_mmu600_tbu_O_ecorevnum 

pcie_mmu600_tbu_0O_utlb_roundrobin 
Defines the Micro TLB entry replacement policy. 
When LOW, the Micro TLB uses a Pseudo Least Recently Used 
(PLRU) replacement policy. This policy typically provides the best 
average performance. However, when multiple translations are 
prefetched using a StashTranslation transaction, they might evict 
each other. 

0x0 When HIGH, the Micro TLB uses a round-robin replacement 


RW 
policy. With this policy, you can prefetch multiple translations 
using a StashTranslation transaction without evictions occurring, 
as long as the Micro TLB size is not exceeded. 
Tie this signal HIGH if a real-time upstream master prefetches 


translations and you want to avoid transactions evicting each 
other. 


Otherwise, tie this signal LOW. 


pcie_mmu600_tbu_0O_max_tok_trans 
5:2 |RW |0Ox7 Indicates the number of DTI translation tokens to request when 
connecting to the TCU, minus 1. 


pcie_mmu600_tbu_O_cmo_disable 
Tie this signal HIGH to disable cache maintenance operations. 
When this signal is HIGH, the following transactions are always 
aborted with an SLVERR response: 
CleanInvalid. 
CleanShared. 
CleanSharedPersist. 

1 RW |0x0 MakelInvalid. 
Cache maintenance operations can sometimes break the 
requirements of limited sideband channel communication, such as 
when a master component accesses protected content. You can 
disable cache maintenance operations in such cases. Cache 
maintenance operations are always disabled for ACE interfaces. 
This signal is therefore not present when the connected interface 
is configured as an ACE interface. 


pcie_mmu600_tbu_O_pmusnapshot_req 
PMU snapshot request. The PMU snapshot occurs on the rising 
pshot_req 


PHP GRF PCIE MMU CON2 
Address: Operational Base + offset (0x003C) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
SE LOO, }Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


}U5:11/RO_|Ox0O_ [reserved 


pcie_mmu600_tbu_1_utlb_roundrobin 

Defines the Micro TLB entry replacement policy. 

When LOW, the Micro TLB uses a Pseudo Least Recently Used 
(PLRU) replacement policy. This policy typically provides the best 
average performance. However, when multiple translations are 
prefetched using a StashTranslation transaction, they might evict 
each other. 


RW {0x0 pcie_mmu600_tbu_1_ecorevnum 
Tie this signal to 0 unless directed otherwise by Arm. 
0x0 


When HIGH, the Micro TLB uses a round-robin replacement 


RW 
policy. With this policy, you can prefetch multiple translations 
using a StashTranslation transaction without evictions occurring, 
as long as the Micro TLB size is not exceeded. 
Tie this signal HIGH if a real-time upstream master prefetches 


translations and you want to avoid transactions evicting each 
other. 
Otherwise, tie this signal LOW. 


pcie_mmu600_tbu_1_max_tok_trans 
5:2 |RW |0Ox7 Indicates the number of DTI translation tokens to request when 
connecting to the TCU, minus 1. 


pcie_mmu600_tbu_1_cmo_disable 
Tie this signal HIGH to disable cache maintenance operations. 
When this signal is HIGH, the following transactions are always 
aborted with an SLVERR response: 
CleanInvalid. 
CleanShared. 
CleanSharedPersist. 

1 RW |0x0 MakelInvalid. 
Cache maintenance operations can sometimes break the 
requirements of limited sideband channel communication, such as 
when a master component accesses protected content. You can 
disable cache maintenance operations in such cases. Cache 
maintenance operations are always disabled for ACE interfaces. 
This signal is therefore not present when the connected interface 
is configured as an ACE interface. 


pcie_mmu600_tbu_1_pmusnapshot_req 
RW /0x0 PMU snapshot request. The PMU snapshot occurs on the rising 
edge of pmusnapshot_req 


PHP_MEM_CONO 


Address: Operational Base + offset (0x0040 
| Bit |Attr| Reset Value 
31:24/RO [0x00 —sireserved —— s—“—‘“‘“‘“‘COSOCCC*dr 
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| Bit |Attr|ResetValue| Ci@eescription 


mem_cfg_hsdprf 

bit 0: TEST1A 

bit 1: TEST_RNMA 

bit 5+2: RMA 
23:0 |RW |0x110010 bit 6: WMDA 

bit 8: LS 

bit 14~13: RA 

bit 17: TEST1B 

bit 21~18: RMB 


PHP GRF PHP STO 
Address: Operational Base + offset (0x0044) 


| Bit |Attr/ResetValue| Cieescription 
[31:5 [RO |0x0000000 


gmac0O_mcgr_dma_req_intr 

MCGR DMA Read Request 

Used to Request a Target Presentation time value for one of the 

comparator modules when the instance is running in recovery 

mode. In Media Clock generation mode, this I/O signal is held 

high indicating a valid Presentation time is captured and updated 
4 0x0 in MAC_PPS(i)_Target_Time_Seconds register. One or more DMA 

read requests can simultaneously active, it is up to the DMA logic 

to maintain priority. Bits have a 1-1 correspondence to the 

comparator instances 

(i.e. Bit-O belongs to comparator O, bit-1 belongs to comparator-1 

and so on). Once set, will hold high and will be reset the cycle 

after receiving the mcgr_dma_ack for that comparator. Width of 


this IO changes with the configured number of PPS instances. 


gmacO0_ speed 

Mac Speed indication/status. 
0x0 2'b00:1000Mbps (GMII) 

2'b01: 2500Mbps (GMII) 


2'b10: 10Mbps (MII) 
2'b11: 100Mbps (MII) 


gmacO_ptp_pps 
Pulse Per Second. 
0x0 This signal is high based on the PPS mode selected in the 


MAC_PPS_Control register. When PPS is programmed in Media 
Clock recovery Mode, this port indicates the recovered clock. 


gmacO_sdb_tx_clk_gating_ctrl 
fo 0x0 LPI Tx Clock Gating Control. 
This signal is high after the MAC enters the Tx LPI (low power 
idle) mode. You can use this signal to control the Tx clock gating. 
PHP _GRF PHP STi 
Address: Operational Base + offset (0x0048) 


| Bit |Attr| Reset Value, 


gmacO_ptp_timestampO 
GMACO ptp timestamp[31:0] 
31:0 Ox00000000 /|Reference Time Output. 
This bus provides the System Time output when it is generated 


internally. 


PHP GRF PHP ST2 
Address: Operational Base + offset (Ox004C) 
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| Bit |Attr|ResetValue| Ci@eecription 


gmacO_ptp_timestamp1 
GMACO ptp timestamp[63:32] 
31:0 Ox00000000 /|Reference Time Output. 
This bus provides the System Time output when it is generated 


internally. 


PHP_GRF PHP_ST3 
Address: Operational Base + offset (0x0050) 


| Bit |Attr| Reset Value, 


gmac1_ptp_timestampO 
GMAC1 ptp timestamp[31:0] 
31:0 Ox00000000 /|Reference Time Output. 
This bus provides the System Time output when it is generated 


internally. 


PHP GRF PHP ST4 
Address: Operational Base + offset (0x0054) 


| Bit _|Attr| Reset Value 


gmaci1_ptp_timestamp1 
GMAC1 ptp timestamp[63:32] 
31:0 Ox00000000 /|Reference Time Output. 
This bus provides the System Time output when it is generated 


internally. 


PHP_GRF MMU PMU_ACK 
Address: Operational Base + offset (0x0058) 


| Bit [Attr/ResetValue| Ciescription 
[31:5 [RO [0x0000000_|reserved 
pcie_mmu_tbu1_pmusnapshot_ack 
PMU snapshot acknowledge. The TBU uses this signal to 
acknowledge that the PMU snapshot has occurred. 
This signal is LOW after reset. 
pcie_mmu_tbu0_pmusnapshot_ack 
PMU snapshot acknowledge. The TBU uses this signal to 
acknowledge that the PMU snapshot has occurred. 
This signal is LOW after reset. 
pcie_mmu_tcu_pmusnapshot_ack 
PMU snapshot acknowledge. The TCU uses this signal to 
acknowledge that the PMU snapshot has occurred. 
This signal is LOW after reset. 
php_mmu_tbu_pmusnapshot_ack 
PMU snapshot acknowledge. The TBU uses this signal to 
acknowledge that the PMU snapshot has occurred. 
This signal is LOW after reset. 
php_mmu_tcu_pmusnapshot_ack 
PMU snapshot acknowledge. The TCU uses this signal to 
acknowledge that the PMU snapshot has occurred. 
This signal is LOW after reset. 


PHP GRF PCIE MMU CON6 
Address: Operational Base + offset (Ox005C) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
3 FO WO; Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


pcie_mmu_tbu0_s_sid 
15:8 |RW |/0x00 Provides the high-order StreamID bits for all transactions with a 
Secure StreamID that pass through the TBU. 


pcie_mmu_tbuO_ns_sid 
7:0 |RW |0x00 Provides the high-order StreamID bits for all transactions with a 


Non-secure StreamID that pass through the TBU 


PHP GRF PCIE MMU CON7 
Address: Operational Base + offset (0x0060 


| Bit [Attr|ResetValue| Ci‘ Scriptom 
write_enable 
Write enable for lower 16bits, each bit is individual. 

otto} Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
pcie_mmu_tbu1_s_sid 

Provides the high-order StreamID bits for all transactions with a 
Secure StreamID that pass through the TBU. 


pcie_mmu_tbu1_ns_sid 
7:0 |RW |0x00 Provides the high-order StreamID bits for all transactions with a 


Non-secure StreamID that pass through the TBU. 


PHP GRF MEM CONS 

Address: Operational Base + offset (0x0064) 

| Bit [Attr|ResetValue|  ———Ci@eescription — 
[31:17[RO_|0xo000_ reserved 


mem_cfg_uhddprf 

bit 0: TEST1 

bit 1: TEST_RNM 
16:0 |RW |0x08010 bit 4~2: RM 

bit 5: WMDA 

bit 7: LS 

bit 16: TESTRWM 


PHP GRF MEM CON10 

Address: Operational Base + offset (0x0068) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:16[RO |0x0000_ reserved 


mem_cfg_hdsprf 
bit 0: TEST1 
bit 1: TEST_RNM 
bit 4~2: RM 

15:0 |RW /0x1410 bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


PHP_GRF CLK _CON1 
Address: Operational Base + offset (0x0070) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 

Write enable for lower 16bits, each bit is individual. 
So LO WO, 0x0000 1'bO: Write access disable 

1'b1: Write access enable 


io_clksel_gmaci 

GMAC1 tx clock select control. 

1'bi: Select clock form cru. 

1'b0O: Select clock form io. 
mii_tx_clk_sel_gamc1 

GMAC1 controller clock tx division select. 
In RMII mode: 

2'bO: 25Mhz 

2'b1: 2.5Mhz 

In RGMII mode: 

2'b10: 2.5Mhz 

2'b11: 25Mhz 

other: 125Mhz 

rmii_gate_en_gamc1 

Clock gate enable for RMII clock. 

1'b1: Gate RMII clk. 

1'b0O: Not gate RMII clk. 

This bit will gate RMII clk no matter if RMII mode set. 


rmii_mode_gmac1 


GMAC1 RMII/RGMII mode control. 
1'b1: RMII mode. 

1'bO: RGMII mode. 
io_clksel_gmacO 

GMACO tx clock select control. 
1'b1: Select clock form cru. 

1'bO: Select clock form io. 
mii_tx_clk_sel_gamcO 

GMACO controller clock tx division select. 
In RMII mode: 

2'bO: 25Mhz 

2'b1: 2.5Mhz 

In RGMII mode: 

2'b10: 2.5Mhz 

2'b11: 25Mhz 

other: 125Mhz 
rmii_gate_en_gamcO 

Clock gate enable for RMII clock. 
1'b1: Gate RMII clk. 

1'bO: Not gate RMII clk. 

This bit will gate RMII clk no matter if RMII mode set. 
rmii_mode_gmacO 

GMACO RMII/RGMII mode control. 
1'b1: RMII mode. 

1'bO0: RGMII mode. 


PHP GRF GMACO SID AW 
Address: Operational Base + offset (0x0074) 


Bit {attr} Reset Value 
[RO_[0x0000 
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| Bit |Attr| Reset Value 
gmac0O_aw_atst 
RW {0x0 GAMCO aw atst for MMU. 
This is used for PHP MMU. 


gmacO_aw_ssdiv 
RW |0x0 GAMCO aw ssdiv for MMU. 
This is used for PHP MMU. 
gmacO_aw_sid 
15:0 |RW |0x0000 GAMCO aw sid for MMU. 
This is used for PHP MMU. 


PHP_GRF GMACO SSID AW 
Address: Operational Base + offset (0x0078) 


| Bit |Attr|/ResetValue| Ci eescription 
31:20|RO_|0x000 


gmacO_aw_ssid 
19:0 |RW |0x00000 GMACO aw ssid for MMU. 
This is used for PHP MMU. 


PHP GRF GMAC1 SID AW 
Address: Operational Base + offset (Ox007C 
| Bit |Attr[ResetValue|  ———<s—“(‘;S™~SC*éi scription — 
[31:18[RO_|0x0000_ reserved —s—“—‘“‘“‘“‘“‘“‘“‘(‘(‘(S™C*dt 
gmaci_aw_atst 
17 RW |0x0 GMAC1 aw atst for MMU. 
This is used for PHP MMU. 


gmaci_aw_ssdiv 
RW |0x0 GMAC1 aw ssdiv for MMU. 
ee ee <<<. is used for PHP MMU. 
15:0 [RO [0xo000_——ifreserved ee ——“‘“CS™S~*~SCSCSCSCSCid 


PHP GRF GMAC1 SSID AW 
Address: Operational Base + offset (0x0080) 


| Bit _|Attr| Reset Value 
31:20|RO_[0x000 


gmaci_aw_ssid 
19:0 |RW |0x00000 GMAC1 aw ssid for MMU. 
This is used for PHP MMU. 


PHP_GRF SATAO SID AW 
Address: Operational Base + offset (0x0084) 


[Reset Value|— ——“‘CSW OC OeScription =— (sd 
sataO_aw_atst 

0x0 SATAO aw atst for MMU. 
This is used for PHP MMU. 


| Bit |Attr 

[31:18|RO_|0 
sataO_aw_ssdiv 
SATAO aw ssdiv for MMU. 
This is used for PHP MMU. 
sataO_aw_sid 

0x0000 SATAO aw sid for MMU. 

This is used for PHP MMU. 


PHP GRF SATAO SSID AW 
Address: Operational Base + offset (0x0088) 
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| Bit |Attr|ResetValue| Ci eescription 
[31:20|RO_|0x000 


sataO_aw_ssid 
19:0 |RW |0x00000 SATAO aw ssid for MMU. 
This is used for PHP MMU. 


PHP_GRF SATA1 SID AW 

Address: Operational Base + offset (Ox008C) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:18|RO [0x0000_ reserved 


satal_aw_atst 

17 RW |0x0 SATAI1 aw atst for MMU. 
This is used for PHP MMU. 
satal_aw_ssdiv 

16 RW |0x0 SATA1 aw ssdiv for MMU. 
This is used for PHP MMU. 


satal_aw_sid 
15:0 |RW |/0x0000 SATAO aw sid for MMU. 
This is used for PHP MMU. 


PHP GRF SATAi SSID AW 

Address: Operational Base + offset (0x0090) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:20[RO_|Oxo0O_ reserved 


satal_aw_ssid 
19:0 |RW |0x00000 SATA1 aw ssid for MMU. 
This is used for PHP MMU. 


PHP_GRF SATA2 SID AW 

Address: Operational Base + offset (0x0094) 

| Bit [Attr|ResetValue|  —— —C*‘Ci criti 
[31:18|RO_ [0x0000__|reserved 


sata2_aw_atst 
RW {0x0 SATA2 aw atst for MMU. 
This is used for PHP MMU. 


17 
sata2_aw_ssdiv 

16 RW |0x0 SATA2 aw ssdiv for MMU. 
This is used for PHP MMU. 
sata2_aw_sid 

15:0 |RW |0x0000 SATA2 aw sid for MMU. 
This is used for PHP MMU. 


PHP GRF SATA2 SSID AW 

Address: Operational Base + offset (0x0098) 

| Bit [Attr|ResetValue|  ——————C‘Ci scription 
[31:20[RO_|Oxo0O_ reserved 


sata2_aw_ssid 
9:0 |RW |O0x00000 SATA2 aw ssid for MMU. 
This is used for PHP MMU. 


PHP_GRF GMACO SID AR 
Address: Operational Base + offset (Ox009C) 

[Attr|ResetValue| CC‘ e@Scriptiom 
[31:18/RO [0x0000_ reserved Sd 
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| Bit |Attr| Reset Value 
gmacO_ar_atst 

17 RW |0x0 GMACO ar atst for MMU. 
This is used for PHP MMU. 


(16 [RO |OxO__—_—i|reserved 
gmacO_ar_sid 

15:0 |RW |0x0000 GMACO ar sid for MMU. 
This is used for PHP MMU. 


PHP GRF GMACO SSID AR 
Address: Operational Base + offset (OxO00A0) 


| Bit [Attr|ResetValue|  ————C‘iScription 
[31:20|RO_|0x000__—[reserved 

gmacO_ar_ssid 
19:0 |RW |0x00000 GMACO ar ssid for MMU. 

This is used for PHP MMU. 


PHP_GRF GMAC1 SID AR 
Address: Operational Base + offset (Ox00A4) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
IRO_[0 


gmaci_ar_atst 
0x0 GMAC1 ar atst for MMU. 
This is used for PHP MMU. 


31:18] 
gmaci_ar_ssdiv 
RW {0x0 GMACi1 ar ssdiv for MMU. 
This is used for PHP MMU. 
gmaci_ar_sid 
0x0000 GMACi ar sid for MMU. 
This is used for PHP MMU. 


PHP GRF GMAC1 SSID AR 

Address: Operational Base + offset (Ox00A8) 

| Bit [Attr|ResetValue| CC‘ Scriptom 

[31:20[RO_|Oxo0O [reserved 
gmaci_ar_ssid 

0x00000 GMAC1 ar ssid for MMU. 


This is used for PHP MMU. 


PHP _GRF SATAO SID AR 
Address: Operational Base + offset (OxOOAC) 


[Reset Value| —— —“‘C;SC#é @Scription =—— “ssid 
sataO_ar_atst 

0x0 SATAO ar atst for MMU. 
This is used for PHP MMU. 


| Bit |Attr 

[31:18|RO_|0 
sataO_ar_ssdiv 
SATAO ar ssdiv for MMU. 
This is used for PHP MMU. 
sataO_ar_sid 

0x0000 SATAO ar sid for MMU. 

This is used for PHP MMU. 


PHP _GRF SATAO SSID AR 
Address: Operational Base + offset (OxO0BO) 
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| Bit |Attr|ResetValue| —Ci@eescription 
[31:20|RO_|0x000 


sataO_ar_ssid 
19:0 |RW |0x00000 SATAO ar ssid for MMU. 
This is used for PHP MMU. 


PHP_GRF SATA1 SID AR 
Address: Operational Base + offset (Ox00B4) 


| Bit |Attr|/Reset Value| Ci escription = 
31:18|RO_|0x0000 


satal_ar_atst 

17 RW |0x0 SATAI ar atst for MMU. 
This is used for PHP MMU. 
satal_ar_ssdiv 

16 RW |0x0 SATAI1 ar ssdiv for MMU. 
This is used for PHP MMU. 


satal_ar_sid 
15:0 |RW |/0x0000 SATA1 ar sid for MMU. 
This is used for PHP MMU. 


PHP GRF SATAi1 SSID AR 

Address: Operational Base + offset (Ox00B8) 

| Bit [Attr|ResetValue|  —— ———C‘iScrition 
[31:20[RO_|Oxo0O_ reserved 


satal_ar_ssid 
19:0 |RW |0x00000 SATA1 ar ssid for MMU. 
This is used for PHP MMU. 


PHP_GRF SATA2 SID AR 

Address: Operational Base + offset (OxOOBC) 

| Bit [Attr|ResetValue| Ci‘ @critiom 
[31:18|RO [0x0000_ reserved 


sata2_ar_atst 
17 RW |0x0 SATA2 ar atst for MMU. 
This is used for PHP MMU. 


116 |RO [0x0 _—__—|reserved 
sata2_ar_sid 

15:0 |RW |0x0000 SATA2 ar sid for MMU. 
This is used for PHP MMU. 


PHP GRE SATA2 SSID AR 

Address: Operational Base + offset (Ox00CO 

| Bit |Attr[ResetValue| ss s—“i;i‘“;C™SC~Ci scription 
[31:20[RO [Ox000O_——sireserved — — —“‘“(‘“‘“(“(“(CS*S*C*C*C*C*C*C*C*C*C*C™C™C™C™C™C™C™C™C~C~*CS 


sata2_ar_ssid 
19:0 |RW |0x00000 SATA2 ar ssid for MMU. 
This is used for PHP MMU. 


PHP GRF USB3OTG 2 SID AR 

Address: Operational Base + offset (Ox00C4) 

| Bit [Attr|ResetValue|  —————C‘i Scriptom = 
[31:18[RO_|0xo000 reserved 


usb3o0tg_2_ar_atst 
17 RW {0x0 USB30TG_2 ar atst for MMU. 
This is used for PHP MMU. 
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| Bit |Attr| Reset Value, 


usb3o0tg_2_ar_ssdiv 
16 RW |0x0 USB30TG_2 ar ssdiv for MMU. 
This is used for PHP MMU. 


usb3otg_2_ar_sid 
15:0 |RW |0x0000 USB30TG_2 ar sid for MMU. 
This is used for PHP MMU. 


PHP GRF USB30TG 2 SSID AR 
Address: Operational Base + offset (Ox00C8 


| Bit [Attr/ResetValue| CC‘ Scription 
[31:20[RO_|Ox000_ reserved 
usb3o0tg_2_ar_ssid 
19:0 |RW |0x00000 USB30TG_2 ar ssid for MMU. 
This is used for PHP MMU. 


PHP GRF USB3O0OTG 2 SID AW 

Address: Operational Base + offset (OxO00CC) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:18[RO_|0xo000_ reserved 


usb3o0tg_2_aw_atst 
RW |0x0 USB30TG_2 aw atst for MMU. 
This is used for PHP MMU. 


17 
usb3o0tg_2 aw_ssdiv 

16 RW |0x0 USB30TG_2 aw ssdiv for MMU. 
This is used for PHP MMU. 
usb3o0tg_2 aw_sid 

15:0 |RW |0x0000 USB30TG_2 aw sid for MMU. 
This is used for PHP MMU. 


PHP GRF USB30TG 2 SSID AW 
Address: Operational Base + offset (OxOO0DO 


| Bit _|Attr| Reset Value 
31:20|RO_[0x000 


usb30tg_2 aw_ssid 
19:0 |RW |0x00000 USB30TG_2 aw ssid for MMU. 


This is used for PHP MMU. 


PHP GRF GMAC CON PST 
Address: Operational Base + offset (Ox00D4) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
3416) WO%)0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:4 |RO |0x000 reserved 


reserved 

mcg_pst_trig_sel_gmacl 

Select mcg_pst_trig from IO or GRF (mcg_pst_trig_gmacl1). 
SB Oe 1'b1: From 10. 

1'bO: From GRF. 


mcg_pst_trig_gmacl 
Grf control GMAC1 media clock generation tigger input. 
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| Bit |Attr|ResetValue| Ci@eescription 


mcg_pst_trig_sel_gmacO 

Select mcg_pst_trig from IO or GRF (mcg_pst_trig_gmac0). 
sa jail sie 1'b1: From 10. 

1'bO: From GRF. 


mcg_pst_trig_gmacO 
jo rw oxo Grf control GMACO media clock generation tigger input. 


PHP GRF GMACO CMD 
Address: Operational Base + offset (Ox00D8 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


rae axo0o 
If write this be written to 1, a pulse will be set to GMACO. 


PHP GRF GMAC1i CMD 
Address: Operational Base + offset (OxOODC 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual. 
et POO) Ox0008 1'bO: Write access disable 
1'b1: Write access enable 
Daw ow [erect eam Bea 
pw 
If write this be written to 1, a pulse will be set to GMAC1. 


PHP GRF MEM CONI11 
Address: Operational Base + offset (OxOOEO 


| Bit |Attr|ResetValue| —CC‘ieScription = 
31:16|RO_|0x0000 


mem_cfg_hdspra 
bit 0: TEST1 
bit 1: TEST_RNM 
bit 4~2: RM 

15:0 |RW |0x1410 bit 5: WMD 
bit 7: LS 
bit 11~10: WPULSE 
bit 13~12: RA 


PHP GRF USB30TG 2 CONO 
Address: Operational Base + offset (Ox00E4) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


usb3o0tg_host_u2_port_disable 
USB2.0 Port Disable control. 
1'bO: Port Enabled 

a2 BS ORD 1'b1: Port Disabled When 1, this signal stops reporting 
connect/disconnect events the port and keeps the port in disabled 
state 
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| Bit |Attr|ResetValue| Ci ecription 


usb3otg_host_port_power_control_present 
This indicates whether the host controller implementation 
14 RW |0xO includes port power control. 
1'bO: Indicates that the port does not have port power switches 


1'b1: Indicates that the port has port power switches 


usb3otg_fladj_30mhz_reg 
HS Jitter Adjustment. Indicates the correction required to 
accommodate mac3 clock and utmi clock jitter to measure 125 's 
duration. 
With fladj_30mhz_reg tied to zero, the high speed 125us micro- 
frame is counted for 123933ns. You must program the value in 
terms of high speed bit times in a 30 MHz cycle. The default value 
that must be driven is 32 (assuming 30 MHz perfect clock). 

13:8 IRW 10x20 Fladj_30mhz_reg connects to the FLADJ register defined in the 

: xXHCI spec in the PCI configuration space. Each count is equal to 

16 high speed bit times. By default, when this register is set to 


32, it gives a 125us interval. 

Now, based the clock accuracy you can decrement the count or 
increment the count to get the 125 us uSOF window. For non-PCI 
systems, it is recommended that this strap is connected to a 
register that can be controlled by software. This strap is used in 
device mode also. If device only mode is implemented, it is 
recommended to tie this input to 'd32. 


usb30tg_hub_port_perm_attach 
Indicates if the device attached to a downstream port is 
; permanently attached or not. 
Dare See 1'bO: Not permanently attached 
1'b1: Permanently attached 


BitO is for USB2.0 port and biti are for USB 3.0 SS 


usb3o0tg_hub_port_overcurrent 

This is the per port Overcurrent indication of the root-hub ports: 
5:4 |RW |Ox0 1'bO: No Overcurrent 

1'b1: Overcurrent 

BitO is for USB 2.0 port and biti are for USB 3.0 SS port 


usb3o0tg_bus_filter_bypass 
It is expected that this signal is set or reset at power-on reset 
and is not changed during the normal 
operation of the core. The function of each bit is: 
bus_filter_bypass[3]: Bypass the filter for utmiotg_iddig 
bus_filter_bypass[2]: Bypass the filters for utmisrp_bvalid and 
utmisrp_sessend 

3:0 |RW |Ox0 bus_filter_bypass[1]: Bypass the filter for pipe3_PowerPresent all 
U3 ports 
bus_filter_bypass[0]: Bypass the filter for utmiotg_vbusvalid all 
U2 ports 
In non-OTG Host-only mode, internal bus filters are not needed. 


Values: 
1'bO: Bus filter(s) enabled 
1'b1: Bus filter(s) disabled (bypassed) 


PHP_GRF USB3OTG 2 CONI1 
Address: Operational Base + offset (OxO0E8) 
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| Bit |Attr|ResetValue| — —“‘(‘S CD eScription =——  —isCsCSCSCid 
write_enable 
Write enable for lower 16bits, each bit is individual. 
eBid O WO OxG000 1'bO: Write access disable 
1'bi: Write access enable 
12 aw on festa foram aS pom 
12 Jaw ee eee host_num_u3_port 
XHCI usb3 port number, default as 1 
’ usb3o0tg1_host_num_u2_port 


usb3otg1_pipe_clk_sel 

7 Rw lox0 usb3o0tg1_pipe3_rx_pclk/tx_pclk input source clk select 
1'bO: Select clk_usb3o0tgO_pipe for source clk 
1'b1: Select clk_usb30tgO_utmi for source clk 


6 |RO_|0x0_ [reserved 


reserved lll 
usb3o0tg1_host_legacy_smi_bar 

5 rw loxo Use this register to support SMI on BAR defined in xHCI spec. 
SW must set this register, then clear this register to indicate Base 
Address Register written 
usb30tg1_host_legacy_smi_pci_cmd 
Use this register to support SMI on PCI Command defined in xHCI 

4 RW |0x0 spec. 
SW must set this register, then clear this register to indicate PCI 
command register written. 

: usb3otg1_pipe_rate 

usb3o0tg1_pme_en 

1 RW |0x0 Enable signal for the pme_generation. Enable the core to assert 
pme_generation. 
usb3o0tg1_host_u3_port_disable 
USB 3.0 SS Port Disable control. 

Ba ORG 1'bO: Port Enabled 

1'b1: Port Disabled 


PHP GRF USB30TG 2 INTCON 
Address: Operational Base + offset (OxOOEC) 


| Bit |Attr| Reset Value, 


Po escription 
write_enable 
I Write enable for lower 16bits, each bit is individual. 
31:16)/WO |0xQ000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 [RO |0x0000 


usb3_pme_gen_inten 
RW |0x0 1'bO: IRQ disable 
1'b1: IRQ enable 


usb_host_sys_err_en 
RW {0x0 1'bO: IRQ disable 
1'b1: IRQ enable 


PHP GRF USB3OTG 2 ST LATO 
Address: Operational Base + offset (OxOOFO) 
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| Bit |Attr|ResetValue| Ci@eescription 


usb3otg_logic_analyzer_traceO 

Usb3otg_logic_analyzer_trace[31:0] bit status. 

Logic Analyzer Trace. These are internal design signals that you 

; can use for debug purposes. Some of the signals are interface 

oe we coupes signals like PIPE, UTMI, ULPI, AXI, and AHB, and others are 

internal state machines and status information signals. During 

chip bring-up, to debug functional issues, you can probe the 

interface signals for additional visibility. 


PHP GRF USB3O0TG 2 ST LATI 
Address: Operational Base + offset (OxO0F4) 


| Bit |Attr| Reset Value 


usb3otg_logic_analyzer_traceO 

Usb3otg_logic_analyzer_trace[63:32] bit status. 

Logic Analyzer Trace. These are internal design signals that you 

: can use for debug purposes. Some of the signals are interface 

a OxG0000000 signals like PIPE, UTMI, ULPI, AXI, and AHB, and others are 

internal state machines and status information signals. During 

chip bring-up, to debug functional issues, you can probe the 

interface signals for additional visibility. 


PHP GRF USB3OTG 2 ST CB 

Address: Operational Base + offset (OxOOF8) 

| Bit [Attr|ResetValue|  ————sCiDeescription =— 
[31:12[RO_|0x00000_—sifreserved 


usb3o0tg_host_current_belt 
Usb3otg_host_current_belt[11:0] bit status 
11:0 0x78e current ee Palue: 5 oot 
: This signal indicates the minimum value of all received BELT 
values and the BELT that is set by the Set LTV command. This 
signal is valid only in Host mode. 


PHP GRF USB30TG 2 ST 

Address: Operational Base + offset (OxOOFC 

| Bit |Attr[ResetValue|  ——— ——“‘;‘“;C™C~Ci  eScriptiom — 
[31:2 [RO |0x00000000 [reserved — —“‘“‘“(“(‘(‘(S;”*™CCOC*C™*™*™*C*C‘*dC 


usb3o0tg_pme_generation 

PME Generation. 

This signal is used to generate a PME (Power Management 

Event). When the Run/Stop bit of the USB Command Register is 

cleared during USB suspend mode, the core cannot generate an 
1 0x0 event and cannot assert a regular interrupt. In this case, the core 

asserts a pme_generation signal to report any wakeup condition 

if pme_en is high. 

If the system does not support PCI-like PME interface, then it 

must not clear the Run/Stop bit during USB suspend mode. In 

this case, the core generates an event and asserts an interrupt 

when there is any wakeup event. 
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| Bit |Attr|ResetValue| Ci eescription 


usb3o0tg_host_sys_err 
Host System Error. 
This signal indicates that a Host System Error has occurred as 
reflected in the USBSTS.HSE field. This signal is asserted only if 
the USBCMD.HSEE field is set to '1'. It can occur when the host 
0x0 controller encounters an ‘Error’ response in the AHB, the AXI, or 
the Native Master Bus. When the USBSTS.HSE field is cleared by 
software, this signal is de-asserted unless the master continues 
to assert its bus error output. The typical software response to an 
HSE is to reset the core. For more details, refer to section 
4.10.2.6 of the xHCI 1.0 specification. 


PHP _GRF PCIESEL CON 
Address: Operational Base + offset (0x0100) 


| Bit |Attr| Reset Value, 


Pt eseription 
write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —“CSsSSCSCSC“‘SCd 


15:2 |RO |0x0000 reserved 


pcieil1_sel 
Select the signal form PHY to PClIeil1 
: Re Oxe 1'bO: Select comb PHY 
1'b1: Select PCIE3 PHY 
pcie1lO_sel 
Select the signal form PHY to PCIe1l0 
BN Oe 1'bO: Select comb PHY 
1'b1: Select PCIE3 PHY 


PHP GRF UTMI CON 
Address: Operational Base + offset (0x0104 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual. 
SE StO WD Ox0800 1'bO: Write access disable 
1'b1: Write access enable 
Dew os eee 
utmi_bvalid 
9 jaw AN ee control utmi bvalid. 
utmi_vbusvalid 
ss frwloa GRF control utmi vbus valid. 
utmi_txready 
GRF control utmi txready. 


6 [RW oxo | eas ae rxvalidh. 
o_frw Joxo [eer onset uti hosidsconnect for usb3otg, 
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PHP GRF PCIE4L SID AW 

Address: Operational Base + offset (0x010C) 

| Bit [Attr|ResetValue| Ci Scription 
[31:16[RO_|Oxo000_ reserved 


grf_pcie4l_sid_aw 
; GRF control PCIe sid for aw channel. 
EO Os RW Oxpe00 This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIE4L SID AR 
Address: Operational Base + offset (0x0110 


| Bit |Attr|ResetValue| ss ————C‘i scription 
31:16|RO_[0x0000 


grf_pcie4l_sid_ar 
. GRF control PCIe sid for ar channel. 
Bons Bw Gxdone This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIE2L SID AW 

Address: Operational Base + offset (0x0114) 

| Bit [Attr|ResetValue|  ——————Ci‘iScription = 
[31:16[RO_|Oxo000_ reserved 


grf_pcie2l_sid_aw 
: GRF control PCIe sid for aw channel. 
po -0: EW Onc 000 This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRE PCIE2L SID AR 
Address: Operational Base + offset (0x0118 

| Bit |Attr[ResetValue|  —=—<s——“‘;CSCC*éi scription — 
[31:16[RO |0x0000_—sireserved — —“(t—~—“‘“‘“(‘(‘(;#SC*S*“‘“‘(‘“(NC(‘'dCQN 


grf_pcie2|_sid_ar 
GRF control PCIe sid for ar channel. 

al ach io This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP_GRF PCIE1LO SID AW 

Address: Operational Base + offset (0x011C) 

| Bit [Attr|ResetValue| ————C‘iDee@Scritiom 
[31:16|RO [0x0000 reserved 


grf_pcie1lO0_sid_aw 
P GRF control PCIe sid for aw channel. 
LPO YR BA0000 This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIE1LO SID AR 

Address: Operational Base + offset (0x0120) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:16[RO_|0x0000_ si freserved 


grf_pcieilO_sid_ar 
: GRF control PCIe sid for ar channel. 
pone (ee eae This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
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PHP GRF PCIEiL1 SID AW 
Address: Operational Base + offset (0x0124 


| Bit |Attr|Reset Value| Ci eescription 
31:16|RO_|0x0000 


grf_pcieil1_sid_aw 
‘ GRF control PCIe sid for aw channel. 
ED ORM eaeoee This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIEi1L1 SID AR 
Address: Operational Base + offset (0x0128) 


| Bit |Attr/ResetValue| Cieescription 
31:16|RO_[0x0000 


grf_pcieili_sid_ar 
. GRF control PCIe sid for ar channel. 
ES: RM J OxD R00 This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP_GRF PCIE1L2 SID AW 
Address: Operational Base + offset (0x012C) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


grf_pcie1l2_sid_aw 
: GRF control PCIe sid for aw channel. 
p20: RW Oxo. This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIE1iL2 SID AR 
Address: Operational Base + offset (0x0130) 


| Bit _|Attr| Reset Value 
[31:16|RO_[0x0000 


grf_pcie1l2_sid_ar 
GRF control PCIe sid for ar channel. 

BOO: BM OxOCne This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIE ATS 
Address: Operational Base + offset (0x0138 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16) WOmiQXQQ0P 1'bO: Write access disable 
1'b1: Write access enable 


15:10/RO_|0x0o_—sireserved 


grf_pcie1l2_ar_ats 

Rw lox0 GRF controller PCIe ats for ar channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
grf_pcie1l1_ar_ats 

Rw lox0 GRF controller PCIe ats for ar channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
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| Bit |Attr[ResetValue| —————Cts—“C;C—~C‘~Ci scription 
grf_pcie1lO_ar_ats 
GRF controller PCIe ats for ar channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
grf_pcie2l_ar_ats 
GRF controller PCIe ats for ar channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
grf_pcie4l_ar_ats 
GRF controller PCIe ats for ar channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
grf_pcie1l2_aw_ats 
GRF controller PCIe ats for aw channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


grf_pcie1l1_aw_ats 

GRF controller PCIe ats for aw channel. 

This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


grf_pcie1l0_aw_ats 

GRF controller PCIe ats for aw channel. 

This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 

grf_pcie2l_aw_ats 

GRF controller PCIe ats for aw channel. 

This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 

grf_pcie4l_aw_ats 

GRF controller PCIe ats for aw channel. 

This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP _ GRF ST UTMI 
Address: Operational Base + offset (0x013C 


0x0000000 


) = .- 
lox fae [20 l1_suspend_com_n 
Status for utmi_l1_suspend_com_n. 
oy [autre l1_suspend_n 
Status for utmi_l1_suspend_n. 
Xx 


Xx 
Status for utmi suspend_n 
Status for utmi dmpulldown 
Status for utmi dppulldown 


PHP GRF PCIE4L SSID AW 
Address: Operational Base + offset (0x0144) 


0 ee 
grf_utmi_sleep_n 
Status for utmi_sleep_n 
oo — ee com_n 
Status for utmi suspend_com_n 
1 = ; 
0 es 
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| Bit |Attr|ResetValue| ss Ci@eescription 
31:20|RO_|0x000 


grf_pcei4l_ssid_aw 
. GRF controller PCIe ssid for aw channel. 
BOO RWS Ox 0008 This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP_GRF PCIE4L SSID AR 

Address: Operational Base + offset (0x0148 

| Bit |Attr|ResetValue|  —— s———“‘;‘“W*#Céi eSscription =— “Cd 
31:20/RO [0x00O_——sireserved ——is—“‘“‘“(CS*SCS*~™SCSC—CS 


grf_pcei4l_ssid_ar 
: GRF controller PCIe ssid for ar channel. 
Bee RN Exeeoee This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIE2L SSID AW 
Address: Operational Base + offset (0x014C) 

| Bit |Attr|ResetValue| CC‘ cription = 
[31:20[RO_|Oxo0O_ reserved 


grf_pcei2l_ssid_aw 
GRF controller PCIe ssid for aw channel. 

SAO RM 1 Oxo0ne0 This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIE2L SSID AR 

Address: Operational Base + offset (0x0150 

| Bit [Attr|ResetValue| ———~—C~CScription —— 
[31:20[RO |Ox00O_——sireserved ——“(is—s*s‘“‘“‘“(CSCSC™C*C*™*™*™*™*C*™*C*C*C*C*C™C™C™C™C™C™C™C~*CY 


grf_pcei2|_ssid_ar 
. GRF controller PCIe ssid for ar channel. 
E250 AW || ExenOee This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP _GRF PCIE1LO SSID AW 

Address: Operational Base + offset (0x0154) 

| Bit |Attr|ResetValue| CC‘ ecritiom 
[31:20[RO_|Ox000 reserved 


grf_pceiillO_ssid_aw 
; GRF controller PCIe ssid for aw channel. 
Mai Cau This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP _ GRF PCIE1LO SSID AR 

Address: Operational Base + offset (0x0158 

| Bit [Attr|ResetValue| ss —“‘SS#éS scription — 
[31:20[RO |Ox00O_——sireserved eC —“‘“‘(‘“‘“(“(*S™:*S#*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C‘idC 


grf_pceiilO_ssid_ar 
: GRF controller PCIe ssid for ar channel. 
feos Rw Oxceene This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIEiL1 SSID AW 
Address: Operational Base + offset (0x015C) 
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| Bit |Attr|ResetValue| Ci@eescription 
31:20|RO_|0x000 


grf_pceiili_ssid_aw 
. GRF controller PCIe ssid for aw channel. 
EP OE RW OxXOUNN0 This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIE1iL1i1 SSID AR 
Address: Operational Base + offset (0x0160 


| Bit |Attr|/ResetValue| Ci eescription 
31:20|RO_|0x000 


grf_pceiil1_ssid_ar 
: GRF controller PCIe ssid for ar channel. 
Bee RN ExeeoU This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIE1L2 SSID AW 
Address: Operational Base + offset (0x0164) 

| Bit |Attr|ResetValue| Ci ecription = 
[31:20[RO_|Oxo0O_ reserved 


grf_pceiil2_ssid_aw 
GRF controller PCIe ssid for aw channel. 

SOR 1 Oxo0ne0 This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF PCIE1L2 SSID AR 

Address: Operational Base + offset (0x0168 

| Bit [Attr|ResetValue| ——~—~—C~Scriptiom =— 
[31:20[RO_|Ox00O_——sireserved —— —“‘“‘“‘“‘“‘(‘(C(;:*S*C*C*C*C™C™C™C™C™C™C~*@CYS 


grf_pceiil2_ssid_aw 
. GRF controller PCIe ssid for ar channel. 
Beet ee Oxon This will be select with PCIe controller output, please refer to 
SGRF and PClTe section. 


PHP GRF PCIE SSID V 
Address: Operational Base + offset (0x016C) 


| Bit |Attr| Reset Value, 


Pt eseription 
write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)/WO |0x9009 1'bO: Write access disable 
1'b1: Write access enable 


115:10/RO_|0x00___—[reserved 


reserved 
grf_pcie1l2_arssid_v 

Rw. oxo GRF control PCIe ssid valid for ar channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


grf_pcieil1_arssid_v 
Rw oxo GRF control PCIe ssid valid for ar channel. 

This will be select with PCIe controller output, please refer to 
SGRF and PClTe section. 
grf_pcieilO_arssid_v 

7 Rw lox0 GRF control PCIe ssid valid for ar channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PClTe section. 
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| Bit |Attr[ResetValue|  ——————Cts—“C;C—C*C‘~Ci scription 
grf_pcie2l_arssid_v 
GRF control PCIe ssid valid for ar channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
grf_pcie4l_arssid_v 
GRF control PCIe ssid valid for ar channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
grf_pcie1l2_awssid_v 
GRF control PCIe ssid valid for aw channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
grf_pcie1l1_awssid_v 
GRF control PCIe ssid valid for aw channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
grf_pcie1lO_awssid_v 
GRF control PCIe ssid valid for aw channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
grf_pcie2l_awssid_v 
GRF control PCIe ssid valid for aw channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 
grf_pcie4l_awssid_v 
GRF control PCIe ssid valid for aw channel. 
This will be select with PCIe controller output, please refer to 
SGRF and PCle section. 


PHP GRF SATA PD SEL 
Address: Operational Base + offset (0x0174) 


write_enable 

Write enable for lower 16bits, each bit is individual. 
1'bO: Write access disable 

1'b1: Write access enable 


sata2_pd_sel1 

Select SATA2 powerdown to PHY when powerdown is 4'd1. 
1'b1: Powerdown to PHY is 4'd1. 

1'bO: Powerdown to PHY is 4'd3. 

sata2_pd_selO 

Select SATA2 powerdown to PHY when powerdown is 4'd1. 
1'b1: Powerdown to PHY is 4'd1. 

1'b0O: Powerdown to PHY is 4'd3. 

satal_pd_sel1 

Select SATA1 powerdown to PHY when powerdown is 4'd2. 
1'b1: Powerdown to PHY is 4'd5. 

1'b0O: Powerdown to PHY is 4'd7. 

satai_pd_selO 

Select SATA1 powerdown to PHY when powerdown is 4'd1. 
1'b1: Powerdown to PHY is 4'd1. 

1'b0: Powerdown to PHY is 4'd3. 
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| Bit |Attr|ResetValue| —Ci@eescription 


sataO_pd_sel1 

1 Rw lox0 Select SATAO powerdown to PHY when powerdown is 4'd2. 
1'b1: Powerdown to PHY is 4'd5. 
1'bO: Powerdown to PHY is 4'd7. 


sataO_pd_selO 

Rw lox0 Select SATAO powerdown to PHY when powerdown is 4'd1. 
1'b1: Powerdown to PHY is 4'd1. 
1'b0O: Powerdown to PHY is 4'd3. 


PHP PCIE MMU IRQ CLR 
Address: Operational Base + offset (0x0178) 


| Bit |Attr| Reset Value 


write_enable 
“ Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:14/RO_|OxO [reserved 


clr_irq_pcie_mmu600_r2_tbu0_pmu_irpt 
RW |0x0 Clear irq_pcie_mmu600_r2_tbu0O_pmu_irpt. 
Write 1'b1 to clear then comes to 1'b0. 


clr_irgq_pcie_mmu600_r2_tbu0_ras_irpt 
RW |0x0O Clear irq_pcie_mmu600_r2_tbuO_ras_irpt. 
Write 1'bi to clear then comes to 1'b0. 
clr_irq_pcie_mmu600_r2_tbu1_pmu_irpt 
11 RW {0x0 Clear irq_pcie_mmu600_r2_tbui_pmu_irpt. 
Write 1'b1i to clear then comes to 1'bO. 
clr_irg_pcie_mmu600_r2_tbul1_ras_irpt 
10 RW |0x0 Clear irq_pcie_mmu600_r2_tbu1_ras_irpt. 
Write 1'b1 to clear then comes to 1'bO. 
clr_irg_pcie_mmu600_r2_tcu_cmd_sync_irpt_ns 
RW |0x0 Clear irq_pcie_mmu600_r2_tcu_cmd_sync_irpt_ns. 
Write 1'b1 to clear then comes to 1'b0. 


clr_irgq_pcie_mmu600_r2_tcu_cmd_sync_irpt_s 
RW |0x0 Clear irq_pcie_mmu600_r2_tcu_cmd_sync_irpt_s. 

Write 1'b1 to clear then comes to 1'bO. 
clr_irq_pcie_mmu600_r2_tcu_event_q_irpt_ns 

7 RW {0x0 Clear irq_pcie_mmu600_r2_tcu_event_q_irpt_ns. 
Write 1'b1 to clear then comes to 1'bO. 
clr_irq_pcie_mmu600_r2_tcu_event_q_irpt_s 

RW |0x0 Clear irq_pcie_mmu600_r2_tcu_event_q_irpt_s. 

Write 1'b1i to clear then comes to 1'bO. 
clr_irq_pcie_mmu600_r2_tcu_pcie_evento 

5 RW |0x0 Clear irq_pcie_mmu600_r2_tcu_pcie_evento. 
Write 1'b1 to clear then comes to 1'bO. 
clr_irgq_pcie_mmu600_r2_tcu_global_irpt_ns 

4 RW {0x0 Clear irq_pcie_mmu600_r2_tcu_global_irpt_ns. 
Write 1'bi to clear then comes to 1'bO. 
clr_irg_pcie_mmu600_r2_tcu_global_irpt_s 

3 RW {0x0 Clear irq_pcie_mmu600_r2_tcu_global_irpt_s. 
Write 1'b1 to clear then comes to 1'bO. 
clr_irg_pcie_mmu600_r2_tcu_pmu_pcie_irp 

2 RW {0x0 Clear irq_pcie_mmu600_r2_tcu_pmu_php_irp. 
Write 1'b1 to clear then comes to 1'bO. 
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| Bit |Attr[ResetValue| —————Ci‘“;C™C‘~Ci scription 
clr_irgq_pcie_mmu600_r2_tcu_pri_g_irpt_ns 
RW /|0x0 Clear irq_pcie_mmu600_r2_tcu_pri_q_irpt_ns. 


Write 1'b1 to clear then comes to 1'bO. 


R/W clr_irg_pcie_mmu600_r2_tcu_ras_irp 
SC 0x0 Clear irgq_pcie_mmu600_r2_tcu_ras_irp. 
Write 1'b1 to clear then comes to 1'bO. 


PHP PHP MMU IRQ CLR 
Address: Operational Base + offset (0x017C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14|RO_ |0x0___—__—reserved 


clr_irq_pcie_mmu600_r2_tbu1_pmu_irpt 
13 RW |0x0 Clear irq_pcie_mmu600_r2_tbu0O_pmu_irpt. 
Write 1'b1 to clear then comes to 1'bO. 
clr_irgq_pcie_mmu600_r2_tbu0_ras_irpt 
12 RW |0x0 Clear irq_pcie_mmu600_r2_tbuO_ras_irpt. 
Write 1'b1 to clear then comes to 1'bO. 


[11:10[RO_ [Oxo [reserved 
clr_irq_pcie_mmu600_r2_tcu_cmd_sync_irpt_ns 
RW /|0x0 Clear irq_pcie_mmu600_r2_tcu_cmd_sync_irpt_ns. 
Write 1'b1 to clear then comes to 1'bO. 


clr_irgq_pcie_mmu600_r2_tcu_cmd_sync_irpt_s 
RW |0x0O Clear irq_pcie_mmu600_r2_tcu_cmd_sync_irpt_s. 
Write 1'b1 to clear then comes to 1'bO. 
clr_irq_pcie_mmu600_r2_tcu_event_q_irpt_ns 
7 RW {0x0 Clear irq_pcie_mmu600_r2_tcu_event_q_irpt_ns. 
Write 1'bi to clear then comes to 1'bO. 
clr_irq_pcie_mmu600_r2_tcu_event_q_irpt_s 
RW {0x0 Clear irq_pcie_mmu600_r2_tcu_event_q_irpt_s. 
Write 1'b1 to clear then comes to 1'bO. 
clr_irq_pcie_mmu600_r2_tcu_php_evento 
5 RW {0x0 Clear irq_pcie_mmu600_r2_tcu_php_evento. 
Write 1'b1 to clear then comes to 1'bO. 
clr_irq_pcie_mmu600_r2_tcu_global_irpt_ns 
4 RW |0xO Clear irq_pcie_mmu600_r2_tcu_global_irpt_ns. 
Write 1'b1i to clear then comes to 1'bO. 
clr_irgq_pcie_mmu600_r2_tcu_global_irpt_s 
3 RW {0x0 Clear irq_pcie_mmu600_r2_tcu_global_irpt_s. 
Write 1'b1i to clear then comes to 1'bO. 
clr_irq_pcie_mmu600_r2_tcu_pmu_php_irp 
2 RW {0x0 Clear irq_pcie_mmu600_r2_tcu_pmu_php_irp. 
Write 1'b1i to clear then comes to 1'bO. 
clr_irq_pcie_mmu600_r2_tcu_pri_q_irpt_ns 
1 RW |0x0 Clear irq_pcie_mmu600_r2_tcu_pri_q_irpt_ns. 
Write 1'b1 to clear then comes to 1'bO. 
R/W clr_irq_pcie_mmu600_r2_tcu_ras_irp 
SC 0x0 Clear irq_pcie_mmu600_r2_tcu_ras_irp. 
Write 1'b1 to clear then comes to 1'bO. 


PHP PCIE MMU ST 
Address: Operational Base + offset (0x0180) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:14|RO_|0x00000 


13 |p0 [ow iinterupee 
12 |po foo eaSinterupte 
pa_|p0 foo painierupee 
roo foo eaSintarupte 


st_pcie_mmu600_r2_tcu_cmd_sync_irpt_ns 

SYNC complete, Non-secure interrupt. Asserts a Non-secure 
interrupt to indicate that the CMD_SYNC command is complete. 
st_pcie_mmu600_r2_tcu_cmd_sync_irpt_s 

SYNC complete, Secure interrupt. Asserts a Secure interrupt to 
indicate that the CMD_SYNC command is complete. 
st_pcie_mmu600_r2_tcu_event_g_irpt_ns 

Event queue, Non-secure interrupt. Asserts a Non-secure 
interrupt to indicate that the Event queue is not empty or has 
overflowed. 

st_pcie_mmu600_r2_tcu_event_q_irpt_s 

Event queue, Secure interrupt. Asserts a Secure interrupt to 
indicate that the Event queue is not empty or has overflowed. 
st_pcie_mmu600_r2_tcu_pcie_evento 

Event output for connection to processors. This signal is asserted 
for one cycle to indicate an event that enables processors to wake 
up from WFE low-power state. 


Asserts a global Non-secure interrupt. 

Asserts a global Secure interrupt. 

Asserts a PMU interrupt. 
st_pcie_mmu600_r2_tcu_pri_gq_irpt_ns 
Asserts a Page Request Interface (PRI) queue interrupt. 
st_pcie_mmu600_r2_tcu_ras_irp 


Asserts a Reliability, Availability, and Serviceability (RAS) 
interrupt. 


PHP PHP MMU ST 
Address: Operational Base + offset (0x0184 


Reset Value 
0x00000 


nie ory r2_tbu0_pmu_irpt 
PMU interrupt. 

st_pcie_mmu600_r2_tbuO_ras_irpt 

p2_fro foo anSimterupt 


11:10/RO_|OxO si freserved 


st_pcie_mmu600_r2_tcu_cmd_sync_irpt_ns 


SYNC complete, Non-secure interrupt. Asserts a Non-secure 
interrupt to indicate that the CMD_SYNC command is complete. 


0x0 
st_pcie_mmu600_r2_tcu_cmd_sync_irpt_s 

0x0 SYNC complete, Secure interrupt. Asserts a Secure interrupt to 
indicate that the CMD_SYNC command is complete. 
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| Bit |Attr[ResetValue| ss ——Ct—“C;‘“C;C~éi scription 
st_pcie_mmu600_r2_tcu_event_q_irpt_ns 
Event queue, Non-secure interrupt. Asserts a Non-secure 
interrupt to indicate that the Event queue is not empty or has 
overflowed. 
st_pcie_mmu600_r2_tcu_event_q_irpt_s 
Event queue, Secure interrupt. Asserts a Secure interrupt to 
indicate that the Event queue is not empty or has overflowed. 
st_pcie_mmu600_r2_tcu_php_evento 
Event output for connection to processors. This signal is asserted 
a one cycle to indicate an event that enables processors to wake 

p from WFE low-power state. 


p fo po esterase” TO 
Asserts é a global Non-secure interrupt. 

po foo sserasseenten CN 
Asserts a global Secure interrupt. 

p fo po tesserae mm 
Asserts a PMU interrupt. 

pf foo Se aac rae Bama ent 
Asserts a Page Request Interface (PRI) queue interrupt. 
st_pcie_mmu600_r2_tcu_ras_irp 


0x0 Asserts a Reliability, Availability, and Serviceability (RAS) 
interrupt. 


PHP PHP STOB 
Address: Operational Base + offset (0x018C) 


| Bit |Attr/ResetValue| SS Ceescription 
[31:5 [RO |0x0000000 


gmaci_mcgr_dma_req_intr 

MCGR DMA Read Request 

Used to Request a Target Presentation time value for one of the 

comparator modules when the instance is running in recovery 

mode. In Media Clock generation mode, this I/O signal is held 

high indicating a valid Presentation time is captured and updated 
4 0x0 in MAC_PPS(i)_Target_Time_Seconds register. One or more DMA 

read requests can simultaneously active, it is up to the DMA logic 

to maintain priority. Bits have a 1-1 correspondence to the 

comparator instances 

(i.e. Bit-O belongs to comparator 0, bit-1 belongs to comparator-1 

and so on). Once set, will hold high and will be reset the cycle 

after receiving the mcgr_dma_ack for that comparator. Width of 


this IO changes with the configured number of PPS instances. 


gmaci_speed 

Mac Speed indication/status. 
0x0 2'b00:1000Mbps (GMII) 

2'b01:2500Mbps (GMII) 


2'b10:10Mbps (MII) 
2'b11:100Mbps (MII) 


MAC_PPS_Control register. When PPS is programmed in Media 
Clock recovery Mode, this port indicates the recovered clock. 


gmaci_ptp_pps 
Pulse Per Second. 
0x0 This signal is high based on the PPS mode selected in the 
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| Bit_[Attr| Reset Value_| 
gmaci_sdb_tx_clk_gating_ctrl 
0x0 LPI Tx Clock Gating Control. 
This signal is high after the MAC enters the Tx LPI (low power 
idle) mode. You can use this signal to control the Tx clock gating. 


6.18 CSIDPHY_GRF Register Description 
There are two CSIDPHY_GRF modules in RK3588.They have different base address. 


6.18.1 Registers Summary 
Reset - @- 
Size| Value Description 


CSIDPHY_GRF_CONO 0x0000 |[W_ |0x00000000 |CSIDPHY Control Register 
CSIDPHY_GRF_STATUSO |0x0080 |W |0x00000000 |CSIDPHY Status Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.18.2 Detail Registers Description 


CSIDPHY_GRF CONO 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, 


PT escription 
write_enable 
Write enable for lower 16bits, each bit is individual 

31:16/WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 

}15:12|[RO_|OxO_ si freserved 
csidphy_clk_1_inv 

11 rw loxo Invert CSIDPHY clock lanel1 rxbyte clock 
1'b1: Invert CSIDPHY clock lane 1 rxbyte_clk_hs 
1'b0O: Do not invert CSIDPHY clock lane 1 rxbyte_clk_hs 
csidphy_enable_ck_1 
Active State: High 


csidphy_clk_O_inv 
Invert CSIDPHY rxbyte clock 
RPG eae 1'b1: Invert CSIDPHY rxbyte_clk_hs 
1'bO: Do not invert CSIDPHY rxbyte_clk_hs 


csidphy_enable_ck_0 
RW |0x0 CSIDPHY Clock Lane enable signal 

Active State: High 
csidphy_enable_dat 
CSIDPHY enable lane module 

7-4 |Rw oxo This active high signal forces the Lane Module out of "shutdown". 

. All line drivers, receivers, terminators, and connection detectors 

are turned off when Enable is low. Enable is a level sensitive 
signal and does not depend on any clock. 
csidphy_forcerxmode 
CSIDPHY force receive mode 

3:0 |RW |Ox0 Force Lane Module Into Receive mode / Wait for Stop state.This 
signal allows the protocol to initialize a Lane Module, or force a 
bi-directional Lane Module, into receive mode. 


CSIDPHY _GRF STATUSO 
Address: Operational Base + offset (0x0080) 
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| Bit [Attr/ResetValue| C(éeescription 
31:19/RO_[0x0000_ireserved 
s_ulpsactivenotclk_1_raw 
ULP State (not) Active 1 status 
This active low signal is asserted to indicate that the Lane is in 
ULP state. 
s_ulpsactivenotclk_raw 
ULP State (not) Active status 
This active low signal is asserted to indicate that the Lane is in 
ULP state. 
errcontentionlp 
LP Contention Error 
This active high signal is asserted when the Lane Module detects 
a contention situation on a line while trying to drive the line low. 
rxskewcalhs 
High-Speed Receive Skew Calibration 
This optional active high signal indicates that the high speed 
deskew burst is being received. RxSkewCalHS is set to the active 
state when the all-ones sync pattern is received, and is cleared to 
the inactive state when Dp and Dn transition back to the LP-11 
Stop State. 
direction 
This signal is used to indicate the current direction of the Lane 
interconnects. When pin_direction =0, the Lane is in transmit 
mode. When pin_direction =1, the Lane is in receive mode. 
ulpsactivenot 
ULP State (not) Active. 
This active low signal is asserted to indicate that the Lane is in 
ULP state. 


6.19 PCIe3PHY_GRF Register Description 
6.19.1 Registers Summary 
Reset eh 
name | omens ie] Gane | Dewsriton 
PCle3PHY GRF_CMN CO. |p. oq99 w_ |ox00003004 PCIe 3.0 PHY Common Control 
NO Register 0 
PCIe3PHY GRF CMN CO 0x0004 0x00000001 eee 3.0 PHY Common Control 
NL egister 1 
PCIe3PHY GRF CMN CO 0x0008 0 : 
PCIe3PHY GRF_CMN CO 0x000C 


N 
N 
N 
N 
N 
N 
N 


x00000001 |PCIe 3.0 PHY Common Control 
Register 2 

PCIe 3.0 PHY Common Control 
0x00000000 Register 3 


0x00000000 |PCIe 3.0 PHY O Control Register O 


PCIe3PHY_GRF PHYO CO 0x0108 


0 
PCIe 3.0 PHY 0 Control Register 1 


: 


Copyright 2022 © Rockchip Electronics Co., Ltd. 859 


RK3588 TRM-Part1 


offset |size| Yotue | Description 
aa 
Gone [Ox0218 fw |ox00000004 [rcte 3.0 PHY 0 Control Resister 6 | 
PCle3PHY_GRF PHYO CO ox011c _|w  Joxo0000000 PCIe 3.0 PHY 0 Control Register 7 
0 
0 


i 
[ea] 


2 
op) 


2 
N 


x : 
x : 
Olga eB (0x00000011 |PCte 3.0 PHY O Control Register 8 
(000000000 [Cre 3.0 PHY O Control Register 9 
(0x00000000 |PCIe 3.0 PHY 1 Control Register 0 
(000000000 |PCte 3.0 PHY 1 Control Register 1 
Ox ‘ i 

x : 

x ‘ 


2 
ee) 


PCIe3PHY GRF PHYO CO 0x0124 


PCIe3PHY_GRF PHY1 CO 0x0200 
PCIe3PHY GRF PHY1 CO 0x0204 


2 
WO 


2 
oO 


a 
ar 


PCle3PHY GRF PHY1 CO 


2 
N 


0x0208 


PCIe3PHY_GRF PHY1 CO 0x020C 
PCIe3PHY _GRF PHY1 CO 0x0210 


2 
(es) 


0 
0 


00000033 |PCIe 3.0 PHY 1 Control Register 4 


2 
as 


PCle3PHY_GRF PHY1 CO 


0x0214 


2 
[eal 


00000003 |PCIe 3.0 PHY 1 Control Register 5 


PCIle3PHY _GRF PHY1 CO 0x0218 


00000003 |PCIe 3.0 PHY 1 Control Register 2 
x00000000 |PCIe 3.0 PHY 1 Control Register 3 


2 
op) 


PCle3PHY_GRF PHY1 CO 


0 
0x00000004 |PCIe 3.0 PHY 1 Control Register 6 
0x00000000 |PCIe 3.0 PHY 1 Control Register 7 


2 
N 


0x021C 


2 
CO 


PCIe3PHY GRF PHY1 CO 


0x0224 0x00000000 |PCIe 3.0 PHY 1 Control Register 9 


0x00000002 PCIe 3.0 PHY Common Status 
Register 0 
PCIe 3.0 PHY 0 Common Status 
0x00000006 PCIe 3.0 PHY 0 Common Status 
Register 1 
PCIe 3.0 PHY 0 Common Status 
0x00000004 Register 2 
0x00000004 PCIe 3.0 PHY 0 Common Status 
Register 3 
PCIe 3.0 PHY 0 Common Status 
0x00000000 PCIe 3.0 PHY 1 Common Status 
Register O 
PCIe 3.0 PHY 1 Common Status 
0x00000006 Register 1 
PCIe3PHY GRF PHY1 ST 0x0A08 0x00000004 PCle 3.0 PHY 1 Common Status 
Register 2 
PCIe3PHY GRF PHY1 ST PCIe 3.0 PHY 1 Common Status 
ATUS3 OxO0A0C 0x00000004 Register 3 


PCIe3PHY GRF PHY1 ST PCIe 3.0 PHY 1 Common Status 
ATUS4 0x0A10 w_ Joxoo000000 Renister a 


2 
o 


PCIle3PHY _GRF CMN_ STA 0x0800 


PCIe3PHY_GRF PHYO ST 


0x0900 


PCIle3PHY_GRF PHYO ST 0x0904 


PCIle3PHY_GRF_ PHYO_ST 0x0908 


PCIle3PHY_GRF PHYO ST 


SlV|> VS VIF eI 
SING lala lolaiale 
Cc cc Cc Cc (Op) 
DP, 1H |, 1H |®, |B 2, lo 
[ee N aa oO 


0x090C 
PCLagPH% GRE PHYO ST 


0x0910 


PCIle3PHY GRF PHY1 ST 
ATUSO 0x0A00 
PCIle3PHY _GRF PHY1 ST 0x0A04 


> 
+ 
(= 
109) 
IN 


W 
W 


Cc Cc 
W W 
N am 
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Reset — 
[offset size! Ysiue | Description | 
PCIle3PHY GRF PHYO LN PCIe 3.0 PHY O Lane O Control 
0 _CONO 0x1000 jw. foxooo00310 aan 


PCIe3PHY GRF PHYO LN 0x1004 0x000000A0 PCIe 3.0 PHY O Lane O Control 
Register 1 

0x00000000 PCIe 3.0 PHY O Lane O Control 
Register 2 

PCIe 3.0 PHY O Lane O Control 
0x00000000 Register 3 

0x00000000 PCIe 3.0 PHY O Lane O Control 
Register 4 

PCIe 3.0 PHY O Lane 1 Control 
0x00000310 Register 0 

oxoo0000a0 |PCle 3.0 PHY 0 Lane 1 Control 
Register 1 

PCIe 3.0 PHY 0 Lane 1 Control 
0x00000000 Register 2 

0x00000000 |PCle 3.0 PHY 0 Lane 1 Control 
Register 3 

PCIe 3.0 PHY O Lane 1 Control 

0x00000310 PCle 3.0 PHY 1 Lane O Control 
Register 0 

0x000000A0 PCIe 3.0 PHY 1 Lane O Control 
Register 1 


PCle3PHY GRF PHYO LN Jo. son. 


PCIe3PHY _GRF_ PHYO LN 


(jo) oO oO 
(a) (a) (a) 
O oO O 
Zz a za 
W N a 


0x100C 


PCIle3PHY GRF PHYO LN 0x1010 


PCIe3PHY_GRF_ PHYO LN 
1 CONO 0x1100 
PCIle3PHY GRF PHYO LN 0x1104 


1_CON1 
PCle3PHY GRF PHYO LN 
1_CON2 


PCle3PHY GRF PHYO LN 
1 CON3 0x110C 
PCle3PHY GRF PHYO LN |, 4449 


1_CON4 
PCIle3PHY_GRF_PHY1_ LN 


0x1108 


0x2000 
PCIe3PHY GRF PHY1 LN 


(oe) oO S 
O O lal 
O O O 
Zz Zz > 
are oO i 


0x2004 
PCle3PHY_GRF_PHY1 LN 


0x2008 


PCIe 3.0 PHY 1 Lane O Control 


PCIle3PHY_GRF_PHY1_LN 


0x2010 


PCle3PHY GRF PHY1 LN 
1_CONO 0x2100 


PCle3PHY_GRF_PHY1_LN 
1 CON1 
PCIe3PHY GRF PHY1 LN 


1 CON2 0x2108 
PCIe3PHY_GRF_PHY1i_LN 
1 _ CON3 0x210C 


PCIle3PHY GRF PHY1 LN 
1_CON4 
PCle3PHY_GRF_PRTO CO 


PCIe 3.0 PHY 1 Lane O Control 
0x00000310 |PCle 3.0 PHY 1 Lane 1 Control 
Register 0 
PCIe 3.0 PHY 1 Lane 1 Control 
oxo0000000 |PCle 3.0 PHY 1 Lane 1 Control 
Register 2 
PCIe 3.0 PHY 1 Lane 1 Control 
0x00000000 Register 3 
0x00000000 PCIe 3.0 PHY 1 Lane 1 Control 
Register 4 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 1 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 2 
0x00000000 PCle 3.0 PHY Protocol 0 Control 
Register 3 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 4 
0x00000000 PCle 3.0 PHY Protocol 0 Control 
Register 5 


0x2104 


(o@) oO oO 
(a) (a) (a) 
Oo Oo Oo 
za za za 
as [e8) N 


0x2110 


2 
oO 


0x3000 


PCle3PHY _GRF_ PRTO CO 
PCle3PHY _GRF_PRTO CO 
PCle3PHY_GRF PRTO CO 
PCIe3PHY _GRF PRTO CO 


PCIle3PHY_GRF PRTO CO 


a 
rar 


2 
N 


2 
(es) 


za 
N 


0x3014 


W 
w 


a 
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Reset Pn i 
offset size) Ystue | Description 
PCle3PHY GRF PRTO CO |p. 2.516 w_ |oxo0000000 PCIe 3.0 PHY Protocol 0 Control 

Register 6 


i 
OY 


PCIe3PHY_GRF PRTO CO 0x301C 0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 7 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 8 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 9 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 10 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 11 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 12 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 13 
0x00000000 PCle 3.0 PHY Protocol 0 Control 
Register 14 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 15 
0x00000000 PCle 3.0 PHY Protocol 0 Control 
Register 16 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 17 


2 
N 


PCIe3PHY _GRF_PRTO CO 


2 
CO 


0x3020 
PCIe3PHY_GRF_PRTO_CO 


0x3024 


2 
o 


PCTe3PHY GRF_PRTO CO |5 3058 


PCIe3PHY _GRF PRTO CO 0x302C 
PCle3PHY GRF PRTO CO |5 35359 


2 
ar 
oO 


é 
= 


fs 
rar 
N 


PCle3PHY _GRF PRTO CO |. 353, 


PCIle3PHY_GRF_ PRTO CO 0x3038 
PCle3PHY _GRF PRTO CO |p 303, 


a 
rar 
W 


E 
e 
i 


a 
rar 
ul 


PCIle3PHY_GRF PRTO CO 


0x3040 


5 
OV 


PCle3PHY GRF PRTO CO |y 2544 


& 
rar 
N 


PCIe3PHY_GRF_ PRTO CO 


PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 18 


0x3048 


Zz 
rar 
© 


é 
rar 
KO 


PCIle3PHY _GRF_ PRTO CO 


PCIe 3.0 PHY Protocol 0 Control 
x00000000 Register 20 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 21 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 22 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 23 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 24 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 25 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 26 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 27 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 28 
0x00000000 PCle 3.0 PHY Protocol 0 Control 
Register 29 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 30 
0x00000000 PCle 3.0 PHY Protocol 0 Control 
Register 31 


0x3050 


S 
N 
oO 


PCle3PHY _GRF PRTO CO 


a 
N 
re 


0x3054 
PCIle3PHY_GRF PRTO CO 


0x3058 


8 
N 
N 


PCle3PHY GRF_PRTO CO |y 3566 


PCIle3PHY_GRF_ PRTO_CO 0x3060 


PCle3PHY _GRF PRTO CO 


iS 
N 
(ey) 


2 
N 
as 


0x3064 


iS 
N 
un 


PCIle3PHY_GRF PRTO CO 


2 
N 
(o>) 


0x3068 
PCle3PHY GRF PRTO CO 


0x306C 


PCle3PHY _GRF PRTO CO |). 2055 
PCIle3PHY_GRF PRTO CO 0x3074 
aie GRF_ PRTO CO 0x3078 


PCIle3PHY_GRF PRTO CO 


2 
N 
N 


2 
N 
(oe) 


0x307C 


W 
wf 


bo N 
al \Xe) 
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Reset i 
[offset |size| Veiue | Description 
PCIe3PHY GRF PRTO CO 0x3080 0x00000000 PCIe 3.0 PHY Protocol 0 Control 

Register 32 


oe) [es) 
W N 


PCIe3PHY GRF PRTO CO PCIe 3.0 PHY Protocol 0 Control 
0x3084 0x00000000 Register 33 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 34 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 35 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 36 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 37 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 38 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 39 
0x00000000 PCle 3.0 PHY Protocol 0 Control 
Register 50 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 51 
0x00000000 PCle 3.0 PHY Protocol 0 Control 
Register 52 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 53 


PCle3PHY_GRF PRTO CO 


za 
(oy) 
AN 


0x3088 
PCIle3PHY _GRF PRTO CO 


0x308C 


& 
W 
ul 


PCTe3PHY GRF_PRTO CO |5 3599 


PCIe3PHY _GRF PRTO CO 0x3094 
PCle3PHY GRF_PRTO CO |5 2598 


2 
WW 
OY 


& 
W 
N 


S 
(a) 
co 


PCle3PHY_GRF PRTO CO 


2 
W 
oO 


0x309C 


PCIle3PHY_GRF_ PRTO CO 0x3140 
PCle3PHY GRF PRTO CO |) 3444 


a 
un 
-) 


a 
U1 


PCIle3PHY_GRF PRTO CO 


0x3148 


5 
On 
N 


PCle3PHY GRF_PRTO CO |y 3446 


5 
ul 
W 


PCIle3PHY_GRF PRTO CO 


0x3150 


PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 54 


a 
ul 
TS 


5 
un 
ju 


PCIle3PHY _GRF PRTO CO 


0x3158 


PCIe 3.0 PHY Protocol 0 Control 
x00000000 Register 56 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 57 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 58 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 59 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 60 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 61 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 62 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 63 
PCIe 3.0 PHY Protocol 0 Control 
0x00000000 Register 64 
0x00000000 PCle 3.0 PHY Protocol 0 Control 
Register 65 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 
Register 66 
0x00000000 PCle 3.0 PHY Protocol 0 Control 
Register 67 


& 
ul 
ron) 


PCle3PHY _GRF PRTO CO 


2 
(en) 
N 


0x315C 
PCIe3PHY_GRF_ PRTO CO 


0x3160 


& 
Ul 
ro) 


PCle3PHY GRF PRTO CO |y 3564 


PCIle3PHY_GRF_ PRTO_CO 0x3168 


PCle3PHY _GRF PRTO CO 


& 
ul 
KO 


2 
oO” 
oO 


0x316C 


a 
OV 


PCIle3PHY_GRF_ PRTO CO 


2 
Ov 
N 


0x3170 
PCle3PHY GRF PRTO CO 


0x3174 


PCle3PHY _GRF PRTO CO |). 2558 
PCIe3PHY_GRF PRTO CO 0x317C 
eo GRF_ PRTO CO 0x3180 


PCIle3PHY_GRF PRTO CO 


2 
OY 
ee) 


2 
Ov 
aS 


0x3184 


W 
wf 


OY (on) 
N un 
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Reset nS 
| _Name | offset [size] Ystue | Description | 
0x00000000 PCIe 3.0 PHY Protocol 0 Control 

Register 68 


SEETSESICE ee yore gf TES 
2 ee e 


PCIe3PHY GRF PRTO CO 0x3198 x00000000 PCIe 3.0 PHY Protocol O Control 
NZZ Register 72 
PCIe3PHY GRF PRTO CO PCIe 3.0 PHY Protocol 0 Control 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.19.2 Detail Registers Description 


PCIe3PHY_GRF_CMN_CONO 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14/RO_ 0x0 [reserved 


link_num_ctrl_mode 

Link number assignment method 
13 RW /0x1 1'bO: Overwrite by PHY GRF 

1'b1: Auto generation by hardware 

Reserved for RK3588 


pipe_rx_recal_cont_en 

12 Rw loxt This pin enables re-locking when alignment is lost in non-8B10 
mode. Default value is 1; it is recommended that you control this 
signal in your SoC via register. 


11:9 |RO_|OxO_ reserved 


pcie30_clamp_n 
PMA output clamp for PCS. 
RW |0x0 If the PHY analog power is not present, it should be clamp. 
1'bO: Clamp enable 
1'bi: Clamp release 


7:3 |RO_|Oxoo_ reserved 
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| Bit |Attr|ResetValue| Ci escription 


pcie30_phy_mode 
PCIe30 PHY mode. 
pcie30_phy_mode[2]. 
The PHYO and PHY1 aggregation as 1 link when this bit set to 
1'b1, and the pcie30_phy_mode[1:0] become invalid. When 
aggregation is enabled, the 4L controller is integrated as a X4 link 
controller. If this bit is set to 1'b0O, the usage of PHYO and PHY1 
depends on pcie30_phy_mode[1:0]. 
1'b0O: Aggregation disable 
1'b1: Aggregation enable 
pcie30_phy_mode[1]. 
The PHY1 bifurcation enable control, only valid when 
pcie30_phy_mode[2] is set to 1'bO. If this bit set to 1'b1 the 
PHY1 (lane 2 and lane3) can work as two links, and the two link 
PMA share the common analog and reference clock for PHY1. 

2:0 IRW lox4 When bifurcation is disable, the 2L controller is integrated with 

, PHY1 as a X2 link. When bifurcation is enabled, the 2L controller 

connects to lane2 and 1L1 controller connects to lane3 (The 
pcie1l1_sel in PD PHP GRF should set to 1'b1). 
1'bO: Bifurcation disable 
1'b1: Bifurcation enable 
pcie30_phy_mode[0]. 
The PHYO bifurcation enable control, only valid when 
pcie30_phy_mode[2] is set to 1'bO. If this bit set to 1'b1 the 
PHYO (lane O and lanel1) can work as two links, and the two link 
PMA share the common analog and reference clock for PHYO. 
When bifurcation is disable, the 4L controller is integrated with 
PHYO as a X2 link. When bifurcation is enabled, the 4L controller 
connects to laneO and 1L0 controller connects to lanei (The 
pcie1l0_sel in PD PHP GRF should set to 1'b1). 
1'bO: Bifurcation disable 
1'b1: Bifurcation enable 


PCIe3PHY GRF CMN CON1 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


upcs_pipe_config 
PCS PIPE configuration. 
When upcs_pipe_config[0] is set to 1, the PCS ignores lane-off 
; via PIPE specification method (TxElecIdle = 1 and TxCompliance 

ROO: Be Ox000t = 1) and responds to power-down/rate/width changes. 
Otherwise, until the MAC de-assert the "turned off" signaling, the 
PCS ignores any commands to change power-down/rate/width 
after being turned off. 


PCIe3PHY_GRF_ CMN_CON2 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
ot LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:4 |RO_|0x000 


ext_pclk_regq 
I External PCLK request. 

3 RW /|0x0 When asserted, the MPLL clock sources in the PHY are powered 
up and pcs_laneX_pclk outputs stay active, regardless of the 
pcs_laneX_powerdown[3:0] inputs. 


phy_rtune_reg 
2 RW |0x0 Resistor tune request. 
Assertion of it triggers a resistor tune request to PHYN. 


phy_ext_ctrl_sel 

phy_ext_ctrl_sel is PHY configuration setting per-protocol. 
External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY Databook, "PHY Usage and Configuration" 
chapter). 

1 Rw loxo The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


upcs_pwr_stable 
Power stable to PCS. 
RW |0x1 Status signal indicating that power for the PCS is stable. 
For information about power gating, see "Power Gating Support" 
section. TIE to 1. 


PCIe3PHY GRF CMN CON3 
Address: Operational Base + offset (OxO00C 


| Bit _|Attr| Reset Value 


write_enable 
f Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x00Q0 1'bO: Write access disable 
1'b1: Write access enable 


[15:2 |RO |0x0000 reserved 


reserved 
phy_test_burnin 
All circuits activators. 

1 RW_|0x0 Reserved. Tie off to 1'bO. 
For the full signal description, refer to the PHY Databook, "Signal 
Descriptions" chapter. 


phy_test_powerdown 
All circuits power-down control. 
Powers down all circuitry in the PHY for IDDQ testing. 
Rw |oxo NOLES ae ate 
The PHY is not functional in this mode and must be reset after 
this signal is de-asserted. 
For the full signal description, refer to the PHY Databook, "Signal 
Descriptions" chapter. 
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PCIe3PHY GRF PHYO CONO 
Address: Operational Base + offset (0x0100 


| Bit |Attr|/ResetValue| Ci escription = 


write_enable 

Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


3:0 ew [owooo seh te a 
txdn_term_offset 


PCIe3PHY GRF PHYO CON1 
Address: Operational Base + offset (0x0104) 


| Bit |Attr| Reset Value, 


Pe —C—i“‘(#éeScription sd 
write_enable 
Write enable for lower 16bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


3.0 ew owooo sweet 
txup_term_offset 


PCIe3PHY GRF PHYO CON2 
Address: Operational Base + offset (0x0108) 


| Bit |Attr|/ResetValue| CD eescription 


write_enable 
Write enable for lower 16bits, each bit is individual. 

31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 

Pane 0x0000 
rx1_term_acdc 

a fw 

pw poe 
Reserved © 

PCIe3PHY GRF PHYO CON3 

Address: Operational Base + offset (0x010C) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


io ew oso tern ae 
Reserved 


PCIe3PHY GRF PHYO CON4 
Address: Operational Base + offset (0x0110) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
BL ete WO: |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:6 |RO_|0x000 
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| Bit |Attr|ResetValue| Ci@eescription = 


pma_pwr_stable 
Power stable for PMA. 

5 RW |Ox1 Status signal indicating that the power for the PMA is stable. For 
more information see "Power Gating" in the "PHY Usage and 
Configuration" chapter. 


pcs_pwr_stable 
Power stable for Raw PCS. 

RW |Ox1 Status signal indicating that the power for the Raw PCS is stable. 
For more information see "Power Gating" in the "PHY Usage and 
Configuration" chapter. 


ow oo ia pS 
nominal_vph_sel 
0 Jaw | 
PCIe3PHY GRF PHYO CON5 
Address: Operational Base + offset (0x0114) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 [RO [0x0000 


lanel_power_present 
RW |Ox1 VBUS power present. 
Signal from external VBUS detection circuit. 


laneO_power_present 
RW /0x1 VBUS power present. 
Signal from external VBUS detection circuit. 


PCIe3PHY GRF PHYO CON6 
Address: Operational Base + offset (0x0118) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
SE Te WO, (Ox0000 1'bO: Write access disable 
1'bi: Write access enable 


15:3 |RO_|0x0000 


ref_use_pad 
Select reference clock connected to 
ref_pad_clk_p/ref_pad_clk_m. Selects the external ref_pad_clk_p 
and ref_pad_clk_m inputs as the reference clock source when 

> Rw. lox asserted. When de-asserted, ref_alt_clk_p and ref_alt_clk_m are 
the sources of the reference clock. Any change in this input must 
be followed by phy_reset assertion. 
Note: 
A transition on this input must be followed by the assertion of 
phy_reset. 


ref_repeat_clk_en 

1 Rw lox0 Repeat reference clock enable 

Enables the CMOS output clocks ref_repeat_clk_(p,m). This pair 

of clocks can be used as reference clocks for other on-chip PHYs. 
ref_clkdet_en 

eo frwioo essed 


PCIe3PHY_GRF_ PHYO CON7 
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Address: Operational Base + offset (0x011C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
STG WO |Ox0000 1'bO: Write access disable 
1' = Fees Write access enable 


15:6 |RO_|0x000_reserved 


mpllb_ssc_en 
Spread spectrum enable. 
Enables spread-spectrum clock (SSC) generation on the 

RW |0x0 mpllb_div_clk output. If the reference clock already has spread 
spectrum applied, mpllb_ssc_en must be de-asserted. These 
inputs can only be changed when the txX_mpll_en inputs for all 
lanes are de-asserted. 


mpllb_force_en 
MPLLB force enable. 
When asserted, the corresponding MPLL is forced to be powered 
up, irrespective of the txX_mpll_en input. 
This input is used for applications where a free-running MPLL 

4 RW {0x0 clock output is required. There are no restrictions on when the 
mpllb_force_en signal can be transitioned. If MPLL is not powered 
up, we recommend that you follow the txX_mpll_en controls as 
shown in the "MPLLA Configuration Settings Update Followed By a 
TX Power-state Change" figure in the "PHY Usage and 
Configuration" chapter. 


3:2 |RO [0x0 si reserved = aa YC 


mplla_ssc_en 
Spread spectrum enable. 
Enables spread-spectrum clock (SSC) generation on the 

1 RW |0x0 mplla_div_clk output. If the reference clock already has spread 
spectrum applied, mplla_ssc_en must be de-asserted. These 
inputs can only be changed when the txX_mpll_en inputs for all 
lanes are de-asserted. 


mplla_force_en 
MPLLA force enable. 
When asserted, the corresponding MPLL is forced to be powered 
up, irrespective of the txX_mpll_en input. 
This input is used for applications where a free-running MPLL 

RW |0x0 clock output is required. There are no restrictions on when the 
mplla_force_en signal can be transitioned. If MPLL is not powered 
up, we recommend that you follow the txX_mpll_en controls as 
shown in the "MPLLA Configuration Settings Update Followed By a 
TX Power-state Change" figure in the "PHY Usage and 
Configuration" chapter. 


PCIe3PHY GRF PHYO CONS 
Address: Operational Base + offset (0x0120 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual. 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:5 |RO [0x000 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


cr_para_sel 
Control Register (CR) parallel interface select. 
Controls selection between JTAG and CR interfaces: 
4 RW |Ox1 1'bO: JTAG 
1'b1: Control Register (CR) 
This input can only be changed when the cr_para_clk and 
jtag_tck clock inputs are disabled. 


3:2, |RO |0x0____—reserved 


sram_ext_Id_done 
SRAM external load done. 

1 Rw lox0 ies asserted by user after any updates to the SRAM have been 
For the full signal description, refer to the PHY Databook, "Signal 
Descriptions" chapter. 


sram_bypass 

SRAM bypass control signal when asserted, bypasses the SRAM 

interface. 

In this case, the adaptation and calibration algorithms are 

executed from the hard-wired values within the Raw PCS. 

If SRAM is not bypassed, the internal algorithms are first loaded 
RW |0x1 by Raw PCS into the SRAM at which point user can change the 

contents of the SRAM. The updated SRAM contents are used for 

the adaptation and calibration routines. 

This signal is meant to be used only for debugging purposes and 

must not change after phy_reset is negated. 

For the full signal description, refer to the PHY Databook, "Signal 

Descriptions" chapter. 


PCIe3PHY GRF PHYO CON9 
Address: Operational Base + offset (0x0124 


| Bit |Attr|/ResetValue| Ci escription 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
[15:2 |RO [0x0000 reserved 


reserved 
lane1_rx2tx_par_Ib_en 

1 Rw loxo Parallel (RX to TX) loopback enable. 
When this signal is asserted, recovered parallel data from the 
receiver is looped back to the transmit serializer. 
laneO_rx2tx_par_Ib_en 

Rw oxo Parallel (RX to TX) loopback enable. 

When this signal is asserted, recovered parallel data from the 
receiver is looped back to the transmit serializer. 


PCIe3PHY GRF PHY1i CONO 
Address: Operational Base + offset (0x0200 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual. 
3116|WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


0 aw [owooo ete a 


txdn_term_offset 
8:0_|pw [oxo00 
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PCIe3PHY GRF PHY1 CON1 
Address: Operational Base + offset (0x0204) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual. 
31 16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


@:0 rw [owooo swe a 
txup_term_offset 
20 [rw [oxo0o 


PCIe3PHY GRF PHY1 CON2 
Address: Operational Base + offset (0x0208) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
ae 0x0000 
rx1_term_acdc 
rxO_term_acdc 
= ee —_ 
PCIe3PHY _GRF PHY1 CON3 
Address: Operational Base + offset (Ox020C 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


fo ew [owoo tern 
rx_term_offset 


PCIe3PHY GRF PHY1 CON4 
Address: Operational Base + offset (0x0210 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16) WOmiQXQQ0P 1'bO: Write access disable 
1'b1: Write access enable 


15:6 |RO_|0x000 


pma_pwr_stable 
Power stable for PMA. 

5 RW |Ox1 Status signal indicating that the power for the PMA is stable. For 
more information see "Power Gating" in the "PHY Usage and 
Configuration" chapter. 
pcs_pwr_stable 
Power stable for Raw PCS. 

4 RW |Ox1 Status signal indicating that the power for the Raw PCS is stable. 
For more information see "Power Gating" in the "PHY Usage and 
Configuration" chapter. 
reserved 


3:2 |RO 0x0 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


; nominal_vph_sel 


PCIe3PHY GRF PHY1 CON5 
Address: Operational Base + offset (0x0214) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 |RO_|0x0000 


lanel_power_present 
RW |Ox1 VBUS power present. 
Signal from external VBUS detection circuit. 


laneO_power_present 
RW |Ox1 VBUS power present. 
Signal from external VBUS detection circuit. 


PCIe3PHY GRF PHYi1 CONG6 
Address: Operational Base + offset (0x0218 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
St TOW: |0x0000 1'bO: Write access disable 
1' ee Write access enable 


15:3 |RO |0x0000 reserved ff PD ©] 


ref_use_pad 
Select reference clock connected to 
ref_pad_clk_p/ref_pad_clk_m. Selects the external ref_pad_clk_p 
and ref_pad_clk_m inputs as the reference clock source when 

Rw lox asserted. When de-asserted, ref_alt_clk_p and ref_alt_clk_m are 
the sources of the reference clock. Any change in this input must 
be followed by phy_reset assertion. 
Note: 
A transition on this input must be followed by the assertion of 
phy_reset. 


ref_repeat_clk_en 

1 Rw loxo Repeat reference clock enable 

Enables the CMOS output clocks ref_repeat_clk_(p,m). This pair 

of clocks can be used as reference clocks for other on-chip PHYs. 
ref_clkdet_en 

jo |rw loo pessweg 


PCIe3PHY_GRF PHY1 CON7 
Address: Operational Base + offset (0x021C) 


| Bit |Attr| Reset Value, 


Pt escription 
write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:6 |RO [0x000 reserved 
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| Bit |Attr|Reset Value| Ci@eescription 


mpllb_ssc_en 
Spread spectrum enable. 
Enables spread-spectrum clock (SSC) generation on the 

5 RW /|0x0 mpllb_div_clk output. If the reference clock already has spread 
spectrum applied, mpllb_ssc_en must be de-asserted. These 
inputs can only be changed when the txX_mpll_en inputs for all 
lanes are de-asserted. 


mpllb_force_en 
MPLLB force enable. 
When asserted, the corresponding MPLL is forced to be powered 
up, irrespective of the txX_mpll_en input. 
This input is used for applications where a free-running MPLL 

RW {0x0 clock output is required. There are no restrictions on when the 
mpllb_force_en signal can be transitioned. If MPLL is not powered 
up, we recommend that you follow the txX_mpll_en controls as 
shown in the "MPLLA Configuration Settings Update Followed By a 
TX Power-state Change" figure in the "PHY Usage and 
i ee ce 7s chapter. 


3:2 [RO |0xO_—sireserved = CU 


mplla_ssc_en 
Spread spectrum enable. 
Enables spread-spectrum clock (SSC) generation on the 

1 RW |0x0 mplla_div_clk output. If the reference clock already has spread 
spectrum applied, mplla_ssc_en must be de-asserted. These 
inputs can only be changed when the txX_mpll_en inputs for all 
lanes are de-asserted. 


mplla_force_en 
MPLLA force enable. 
When asserted, the corresponding MPLL is forced to be powered 
up, irrespective of the txX_mpll_en input. 
This input is used for applications where a free-running MPLL 

RW |0x0 clock output is required. There are no restrictions on when the 
mplla_force_en signal can be transitioned. If MPLL is not powered 
up, we recommend that you follow the txX_mpll_en controls as 
shown in the "MPLLA Configuration Settings Update Followed By a 
TX Power-state Change" figure in the "PHY Usage and 
Configuration" chapter. 


PCIe3PHY_GRF PHY1 CON8 
Address: Operational Base + offset (0x0220) 


| Bit |Attr|/ResetValue| Ci escription 


write_enable 
4 Write enable for lower 16bits, each bit is individual. 
3Y- 16) WONOX0000 1'bO: Write access disable 
1'b1: Write access enable 


15:5 [RO [0x000 


cr_para_sel 
Control Register (CR) parallel interface select. 
Controls selection between JTAG and CR interfaces: 
4 RW |0x1 1'bO: JTAG 
1'b1: Control Register (CR) 
This input can only be changed when the cr_para_clk and 
jtag_tck clock inputs are disabled. 


3:2 [RO |0xO si reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


sram_ext_Id_done 
SRAM external load done. 

1 Rw lox0 sainee asserted by user after any updates to the SRAM have been 
For the full signal description, refer to the PHY Databook, "Signal 
Descriptions" chapter. 


sram_bypass 
SRAM bypass control signal when asserted, bypasses the SRAM 
interface. 


In this case, the adaptation and calibration algorithms are 
executed from the hard-wired values within the Raw PCS. 

If SRAM is not bypassed, the internal algorithms are first loaded 
by Raw PCS into the SRAM at which point user can change the 
contents of the SRAM. The updated SRAM contents are used for 
the adaptation and calibration routines. 

This signal is meant to be used only for debugging purposes and 
must not change after phy_reset is negated. 

For the full signal description, refer to the PHY Databook, "Signal 
Descriptions" chapter. 


PCIe3PHY GRF PHY1 CON9 
Address: Operational Base + offset (0x0224) 


| Bit |Attr| Reset Value 


write_enable 
f Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


[15:2 [RO |0x0000 reserved 


reserved 
lanel_rx2tx_par_Ib_en 

1 Rw lox0 Parallel (RX to TX) loopback enable. 
When this signal is asserted, recovered parallel data from the 
receiver is looped back to the transmit serializer. 


laneO_rx2tx_par_Ib_en 

Parallel (RX to TX) loopback enable. 

When this signal is asserted, recovered parallel data from the 
receiver is looped back to the transmit serializer. 


PCIe3PHY GRF CMN_ STATUSO 
Address: Operational Base + offset (0x0800) 
| Bit [Attr/ResetValue| Céescription 
[31:2 [RO |0x00000000 |reserved 
upcs_pwr_en 
Power enables for PCS power switch(es). 
Enable signal for external switch(es) to supply power to the 


power-gated logic in the PCS. 
For information about power gating, see "Power Gating Support" 


phy_rtune_ack 
Resistor tune acknowledgement. 
Indicates that a resistor tune request is completed for all PHYN. 


PCIe3PHY_GRF PHYO STATUSO 

Address: Operational Base + offset (Ox0900 

| Bit |Attr[ResetValue| “ss —“‘;S Ci scription — 
[31:15|RO [0x00000_—ifreserved — —“‘“(‘(“‘(‘“(;:S#S*S*S*S*™*™*™*™C™C™C‘*@C 
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ee 
a 
Reserved - 
13:9 [RO [0x00 ——sireserved ——s—“‘“‘“‘“s*s*sSsSsSsSSSCSdS 


rx1_ppm_drift 
Ro oxo reed 
reserved 


[7__—* [RO _|0xO__—__—i|reserved 
po fo fara 
Reserved - 
rxO_ppm_drift 
:0 [Ro Joxoo ieee 


PCIe3PHY GRF PHYO STATUS1 
Address: Operational Base + offset (0x0904) 


| Bit |Attr/ResetValue| Ci eescription 
31:7 _|RO_|0x0000000 


mpllb_state 

0x0 Connects to the mpllb_state signal on PHYN. 
For the full signal description, refer to the PHY databook, "Signal 
Descriptions" chapter. 


5:4 [RO |oxo [reserved 
mplla_state 
Connects to the mplla_state signal on PHYN. 
For the full signal description, refer to the PHY databook, "Signal 
Descriptions" chapter. 
pma_pwr_en 
Power enable for PMA power switch. 
Enable signal for PMA power switch (external) to supply power to 
the PMA. 
For more information see "Power Gating" in the "PHY Usage and 
Configuration" chapter. 
pcs_pwr_en 
Power enable for Raw PCS power switches. 
Enable signal for external switches to supply power to the power 
gated logic in Raw PCS. 
For more information see "Power Gating" in the "PHY Usage and 
Configuration" chapter. 
sram_init_done 
SRAM Initialization done. 
Signal indicating that the SRAM has been initialized by the boot 
loader in the Raw PCS. 
This signal will not assert if sram_bypass is asserted. 
For the full signal description, refer to the PHY databook, "Signal 
Descriptions" chapter 


PCIe3PHY GRF PHYO STATUS2 

Address: Operational Base + offset (0x0908) 

| Bit [Attr|ResetValue|  —— ———Cié‘Ci Scriptom 
[31:4 [RO_|Oxo000000 [reserved 


rxO_align_detect 

3 0x0 RX ALIGN symbol detected for lane X; PIPE 4.3 signal 
"AlignDetect" (Sec 6.1, PIPE 4.3). 
Indicates receiver detection of an Align. 
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| Bit |Attr|ResetValue| Ci@eescription 


pipe_laneO_databuswidth 
a4 0x2 Bus width configuration for lane X; PIPE 4.3 signal 
, "DataBusWidth[1:0]" (Sec 6.1, PIPE 4.3). This field reports the 


width of the data bus configured for the PHY. 


pipe_laneO_clkack_n 

Clock acknowledge for lane X. 

This is a side-band signal needed for the PIPE 4.2 controller to 
0x0 enter and exit P1.CPM, P1.1, and P1.2 power states. 

For information about using this signal, see "PCIe L1 Substate 

Transitions" section. 

When integrating with a PIPE 4.3 controller, this output can be 


ignored. 


PCIe3PHY GRF PHYO STATUS3 

Address: Operational Base + offset (Ox090C 

| Bit |Attr/ResetValue| ss —(i‘“‘;C™C«éi scription 
[31:4 [RO |0x0000000_ [reserved  — —“‘“‘“CSWOCOCOOOOC(‘(#CSCdsC 


rx1_align_detect 
0x0 RX ALIGN symbol detected for lane X; PIPE 4.3 signal 
"AlignDetect" (Sec 6.1, PIPE 4.3). 


Indicates receiver detection of an Align. 


pipe_lane1_databuswidth 
a4 0x2 Bus width configuration for lane X; PIPE 4.3 signal 
: "DataBusWidth[1:0]" (Sec 6.1, PIPE 4.3). This field reports the 
width of the data bus configured for the PHY. 


pipe_lane1_clkack_n 

Clock acknowledge for lane X. 

This is a side-band signal needed for the PIPE 4.2 controller to 
0x0 enter and exit P1.CPM, P1.1, and P1.2 power states. 

For information about using this signal, see "PCIe Li Substate 

Transitions" section. 

When integrating with a PIPE 4.3 controller, this output can be 


ignored. 


PCIe3PHY _GRF PHYO STATUS4 

Address: Operational Base + offset (0x0910 

| Bit |Attr[ResetValue| ss ——“i;‘“;C Ci scription 
31:25[RO [0x00 ——sireserved — — —“‘“(;(‘“‘“‘(‘(‘(‘(‘CS*S*S™S™SCSC~*~™C™C*dz 


rx1_ebuff_location 
‘ Entries in elastic buffer for lane X; PIPE 4.3 signal 
2416 ORQOO "ElasticBufferLocation[8:0]" (Sec 6.1, PIPE 4.3). 
Encodes the number of entries currently in the elastic buffer. 


TAIMROW BRON reserved 


rxO_ebuff_location 

0x000 Entries in elastic buffer for lane X; PIPE 4.3 signal 
"ElasticBufferLocation[8:0]" (Sec 6.1, PIPE 4.3). 
Encodes the number of entries currently in the elastic buffer. 


PCIe3PHY GRF PHY1 STATUSO 

Address: Operational Base + offset (OxOA00) 

| Bit [Attr|ResetValue| Ci ecritiom 
31:15[RO |[0x00000_—s [reserved 


rx1_ppm_drift_vld 
14 fro oxo ceed 
reserved 


13:9 |RO 0x00 __—[reserved 
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Fae ResetValue| Ci escription, 
Ses 


a reserved 


[= oe 
Reserved - 
rxO_ppm_drift 
2 


PCIe3PHY GRF PHY1 STATUS1 
Address: Operational Base + offset (Ox0A04) 


| Bit |Attr/ResetValue| Ci eescription 
[31:7 |RO_|0x0000000 


mpllb_state 

0x0 Connects to the mpllb_state signal on PHYN. 
For the full signal description, refer to the PHY databook, "Signal 
Descriptions" chapter. 


5:4 [RO |oxo [reserved 
mplla_state 
Connects to the mplla_state signal on PHYN. 
For the full signal description, refer to the PHY databook, "Signal 
Descriptions" chapter. 
pma_pwr_en 
Power enable for PMA power switch. 
Enable signal for PMA power switch (external) to supply power to 
the PMA. 
For more information see "Power Gating" in the "PHY Usage and 
Configuration" chapter. 
pcs_pwr_en 
Power enable for Raw PCS power switches. 
Enable signal for external switches to supply power to the power 
gated logic in Raw PCS. 
For more information see "Power Gating" in the "PHY Usage and 
Configuration" chapter. 
sram_init_done 
SRAM Initialization done. 
Signal indicating that the SRAM has been initialized by the boot 
loader in the Raw PCS. 
This signal will not assert if sram_bypass is asserted. 
For the full signal description, refer to the PHY databook, "Signal 
Descriptions" chapter 


PCIe3PHY GRF PHY1 STATUS2 

Address: Operational Base + offset (Ox0A08) 

| Bit [Attr|ResetValue| Ci‘ eScriptiom 
[31:4 [RO |[0x0000000_|reserved 


rxO_align_detect 
0x0 RX ALIGN symbol detected for lane X; PIPE 4.3 signal 


"AlignDetect" (Sec 6.1, PIPE 4.3). 
Indicates receiver detection of an Align. 


es "DataBusWidth[1:0]" (Sec 6.1, PIPE 4.3). This field reports the 


width of the data bus configured for the PHY. 


pipe_laneO_databuswidth 
> 0x2 Bus width configuration for lane X; PIPE 4.3 signal 
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| Bit |Attr|ResetValue| Ci@eescription 


pipe_laneO_clkack_n 

Clock acknowledge for lane X. 

This is a side-band signal needed for the PIPE 4.2 controller to 
0x0 enter and exit P1.CPM, P1.1, and P1.2 power states. 

For information about using this signal, see "PCIe L1 Substate 

Transitions" section. 

When integrating with a PIPE 4.3 controller, this output can be 


ignored. 


PCIe3PHY GRF PHY1 STATUS3 

Address: Operational Base + offset (OxOAO0C) 

| Bit [Attr|ResetValue| Ci criptiom = 
[31:4 [RO _|Oxo000000_ [reserved 


rx1_align_detect 
0x0 RX ALIGN symbol detected for lane X; PIPE 4.3 signal 
"AlignDetect" (Sec 6.1, PIPE 4.3). 


Indicates receiver detection of an Align. 


pipe_lane1_databuswidth 
a4 0x2 Bus width configuration for lane X; PIPE 4.3 signal 
; "DataBusWidth[1:0]" (Sec 6.1, PIPE 4.3). This field reports the 
width of the data bus configured for the PHY. 


pipe_lane1_clkack_n 

Clock acknowledge for lane X. 

This is a side-band signal needed for the PIPE 4.2 controller to 
0x0 enter and exit P1.CPM, P1.1, and P1.2 power states. 

For information about using this signal, see "PCIe Li Substate 

Transitions" section. 

When integrating with a PIPE 4.3 controller, this output can be 


ignored. 


PCIe3PHY GRF PHY1 STATUS4 
Address: Operational Base + offset (Ox0A10 


| Bit _|Attr| Reset Value 
31:25|RO_[OxoO [reserved 


rx1_ebuff_location 
: Entries in elastic buffer for lane X; PIPE 4.3 signal 
eat oe "ElasticBufferLocation[8:0]" (Sec 6.1, PIPE 4.3). 
Encodes the number of entries currently in the elastic buffer. 


15:9 |RO_|OxOO"N™** [reserved 


rxO_ebuff_location 

0x000 Entries in elastic buffer for lane X; PIPE 4.3 signal 
"ElasticBufferLocation[8:0]" (Sec 6.1, PIPE 4.3). 
Encodes the number of entries currently in the elastic buffer. 


PCIe3PHY_GRF PHYO LNO CONO 
Address: Operational Base + offset (0x1000) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12]RO_ |0x0____reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


powerdown 
Power state for lane X; PIPE 4.3 signal "PowerDown[3:0]" (Sec 
6.1, PIPE 4.3). 
Controls the PHY power states. 
The power-state mapping is as follows: 
4'h0: 
4'h1: 
11:8 |RW |0x3 4'h2: 
4'h3: 
4'h4: Pl. 
4'h5: Pl. 
4'h6: P1. 
4'h7: 
For information about power state transitions, see "Power State 
Transitions" section. 


7 |RO [Oxo ——sdreserved = 


Clock request for lane X. 

This is a side-band signal that a PIPE 4.2 controller needs to 
Rw lox0 enter and exit P1.CPM, P1.1, and P1.2 power states. 

For information about using this signal, see "PCIe L1 Substate 

Transitions" section. 

When integrating with a PIPE 4.3-compliant controller, set this 

input to an asserted value of 0. 


tx2rx_loopbk 
TX-to-RX loopback enable for lane X. 
5 RW |0x0 When asserted, this input turns on the TX-to-RX serial loopback 
within the PHY. 
This signal is for debug purposes only. 


mpll_mode 
; laneO_link_num 


PCIe3PHY GRF PHYO LNO CON1 
Address: Operational Base + offset (0x1004 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x8000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO_ |0x00___—[reserved 


reserved 
rxX_standby 

Rw lox0 RX standby enable for lane X; PIPE 4.3 signal "RxStandby" (Sec 
6.1, PIPE 4.3). 
When asserted, the RX CDR for lane X is disabled. 
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| Bit |Attr[ResetValue| ——— —C—“‘;‘C‘~CiS scription 
rxX_cmn_refclk_mode 
RX common reference clock mode for lane X. 
This mode should be enabled only when the far-end and near-end 
devices are running with a common reference clock. When 
asserted, this input configures the elastic buffer to operate in the 
lowest latency mode. 
Note: 
SKP symbol manipulation is disabled in this mode, because SKP 
symbol manipulation is not needed when the reference clock is 
common between near-end and far-end (that is, local clock and 
recovered clock have the same frequency). 
Any change to this input must be followed by phy_reset 
assertion. 
rxX_sris_mode_en 
RX SRIS ECM mode enable for lane X. 
When asserted, this input configures the PHY CDR and the elastic 
buffer to recover Independent Spread Spectrum Data. 
Note: Any change to this input must be followed by phy_reset 
assertion. 


rxxX_termination 

RX termination enable for lane X; PIPE 4.3 signal "RX 
Termination" (Sec 6.1, PIPE 4.3). 

When asserted, the RX terminations are enabled. 
rxX_disable 


RX disable control for lane X. 

This is a side-band signal that a PIPE 4.2 controller needs to 
enter and exit P1.1 and P1.2 power states. When asserted, all RX 
lane circuitry (including RX Electrical Idle Exit Detection) for lane 
X is disabled. 

When integrating with a PIPE 4.3 controller, pcs_rxX_disable 
must be set to 0. 

For P1.1 and P1.2 entry and exit sequences, see "PCIe L1 
Substate Transitions" section. 

rxX_eb_empty_mode 

I Elastic buffer mode for lane X; PIPE 4.3 signal "Elasticity Buffer 
Mode" (Sec 6.1, PIPE 4.3). 

Selects Elasticity Buffer operating mode. 

1'bO: Nominal Half-Full Buffer mode 

1'b1: Hybrid Pipe Buffer Mode 

Note: Any change to this input must be followed by phy_reset 
assertion. 

txX_compliance 

TX compliance for lane X; PIPE 4.3 signal "TxCompliance" (Sec 
6.1,PIPE 4.3). 

Sets the running disparity to negative. 

txxX_elecidle 

TX electrical idle enable for lane X; PIPE 4.3 signal "TxElecIdle" 
(Sec 6.1, PIPE 4.3). 

When asserted (except during loopback), forces TX output to 
electrical idle. 
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| Bit |Attr[ResetValue| ss ——Cti—“C;C*C~Ci scription 
txX_disable 
Transmitter disable. 
This is a side-band signal that a PIPE 4.2 controller needs to 
enter and exit P1.2 power state. When asserted, the TX common 


mode for lane X is disabled. 

When integrating with a PIPE 4.3 controller, pcs_txX_disable must 
be set to 0. 

For P1.2 entry and exit sequences, see "PCIe L1 Substate 
Transitions" section. 


PCIe3PHY GRF PHYO LNO CON2 
Address: Operational Base + offset (0x1008) 

| Bit [Attr|ResetValue|  ————C‘Cicription = 
[31:6 [RO _|Oxo000000 [reserved 


rxX_idle_los_cnt_g1 
These pins provide a control to disable the CDR in PCIE GEN1 
mode when there is electrical idle on rx line without EIOS. 

rw lox00 It is recommended that you control this signal in your SoC 
register with default value OO0000 (disabled). 
Note: When 000000, the feature is disabled. The other values 
decide the duration of electrical idle which should be conceived as 
EIOS by PHY in terms of PCS_CLK. 


PCIe3PHY_GRF PHYO LNO CON3 
Address: Operational Base + offset (0x100C) 


| Bit |Attr|/Reset Value| SS Cieescription 
31:1 |RO_|0x00000000 


reserved 
jo fpwioo ees 
PCIe3PHY GRF PHYO LNO CON4 
Address: Operational Base + offset (0x1010 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 

1'bi: Write access enable 


7 |RO_|0x00O [reserved 


sel_rxX_standby 

Override enable for rxX_standby. 

1'bO: PIPE signal from controller 

1'b1: PIPE signal from PCIe30 PHY GRF 
sel_rxX_disable 


Override enable for rxX_disable. 
1'bO: PIPE signal from controller 
1'bi: PIPE signal from PCIe30 PHY GRF 


sel_rxX_eb_empty_mode 

Override enable for rxX_eb_empty_mode. 
1'bO: PIPE signal from controller 

1'b1: PIPE signal from PCIe30 PHY GRF 
sel_txX_compliance 

Override enable for txX_compliance. 

1'bO: PIPE signal from controller 

1'b1: PIPE signal from PCIe30 PHY GRF 
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| Bit |Attr|ResetValue| Ci@eescription 


sel_txX_elecidle 
Override enable for txX_elecidle. 
RM OKe 1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 


sel_txX_disable 
Override enable for txX_disable. 
- eo 1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_powerdown 
Override enable for powerdown. 
BW ORG 1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 


PCIe3PHY GRF PHYO LN1i CONO 
Address: Operational Base + offset (0x1100) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:12/RO_|OxO_ [reserved 


powerdown 
Power state for lane X; PIPE 4.3 signal "PowerDown[3:0]" (Sec 
6.1, PIPE 4.3). 
Controls the PHY power states. 
The power-state mapping is as follows: 
4'h0: 
4'h1: 
11:8 |RW |0x3 4'h2: 
4'h3: 
4'h4: Pl. 
4'h5: Pl. 
4'h6: Pi. 
4'h7: P2. 
For information about power state transitions, see "Power State 
ee | section. 


7 [RO [Oxo —sreserved — —“‘“‘“‘(‘(‘(‘(‘(‘ ;S:S!OCCC~*™d 


clkreq_n 
Clock request for lane X. 
This is a side-band signal that a PIPE 4.2 controller needs to 
Rw lox0 enter and exit P1.CPM, P1.1, and P1.2 power states. 
For information about using this signal, see "PCIe L1 Substate 
Transitions" section. 
When integrating with a PIPE 4.3-compliant controller, set this 
input to an asserted value of 0. 
tx2rx_loopbk 
TX-to-RX loopback enable for lane X. 
5 RW |0x0 When asserted, this input turns on the TX-to-RX serial loopback 
within the PHY. 
This signal is for debug purposes only. 


mpll_mode 
. laneO_link_num 
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PCIe3PHY GRF PHYO LNi CON1 
Address: Operational Base + offset (0x1104 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —i‘“sCs—“‘“‘“‘“‘SC*d 


15:9 |RO_|0x00___—[reserved 


rxxX_standby 
RX standby enable for lane X; PIPE 4.3 signal "RxStandby" (Sec 


When asserted, the RX CDR for lane X is disabled. 
rxX_cmn_refclk_mode 

RX common reference clock mode for lane X. 

This mode should be enabled only when the far-end and near-end 
devices are running with a common reference clock. When 
asserted, this input configures the elastic buffer to operate in the 
lowest latency mode. 

Note: 

SKP symbol manipulation is disabled in this mode, because SKP 
symbol manipulation is not needed when the reference clock is 
common between near-end and far-end (that is, local clock and 
recovered clock have the same frequency). 

Any change to this input must be followed by phy_reset 
assertion. 

rxX_sris_mode_en 

RX SRIS ECM mode enable for lane X. 

When asserted, this input configures the PHY CDR and the elastic 
buffer to recover Independent Spread Spectrum Data. 

Note: Any change to this input must be followed by phy_reset 
assertion. 

rxxX_termination 

RX termination enable for lane X; PIPE 4.3 signal "RX 
Termination" (Sec 6.1, PIPE 4.3). 

When asserted, the RX terminations are enabled. 

rxX_disable 

RX disable control for lane X. 

This is a side-band signal that a PIPE 4.2 controller needs to 
enter and exit P1.1 and P1.2 power states. When asserted, all RX 
lane circuitry (including RX Electrical Idle Exit Detection) for lane 
X is disabled. 

When integrating with a PIPE 4.3 controller, pcs_rxX_disable 
must be set to 0. 

For P1.1 and P1.2 entry and exit sequences, see "PCIe L1 
Substate Transitions" section. 

rxX_eb_empty_mode 

I Elastic buffer mode for lane X; PIPE 4.3 signal "Elasticity Buffer 
Mode" (Sec 6.1, PIPE 4.3). 

Selects Elasticity Buffer operating mode. 

1'bO: Nominal Half-Full Buffer mode 

1'b1: Hybrid Pipe Buffer Mode 

Note: Any change to this input must be followed by phy_reset 
assertion. 
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| Bit |Attr|ResetValue| SS Ci@eescription 


txX_compliance 

TX compliance for lane X; PIPE 4.3 signal "TxCompliance" (Sec 
a “Re OX0 6.1,PIPE 4.3). 

Sets the running disparity to negative. 

txxX_elecidle 

TX electrical idle enable for lane X; PIPE 4.3 signal "TxElecIdle" 
1 RW |0x0 (Sec 6.1, PIPE 4.3). 

When asserted (except during loopback), forces TX output to 

electrical idle. 


txX_disable 

Transmitter disable. 

This is a side-band signal that a PIPE 4.2 controller needs to 

enter and exit P1.2 power state. When asserted, the TX common 
RW {0x0 mode for lane X is disabled. 

When integrating with a PIPE 4.3 controller, pcs_txX_disable must 

be set to 0. 

For P1.2 entry and exit sequences, see "PCIe L1 Substate 

Transitions" section. 


PCIe3PHY GRF PHYO LN1i CON2 
Address: Operational Base + offset (0x1108) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
BL ete WO" |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:6 |RO_|0x000 


rxxX_idle_los_cnt_g1 
These pins provide a control to disable the CDR in PCIE GEN1 
mode when there is electrical idle on rx line without EIOS. 

5:0 IrRw loxoo It is recommended that you control this signal in your SoC 

: register with default value 000000 (disabled). 

Note: When 000000, the feature is disabled. The other values 
decide the duration of electrical idle which should be conceived as 
EIOS by PHY in terms of PCS_CLK. 


PCIe3PHY GRF PHYO LN1 CON3 

Address: Operational Base + offset (0x110C) 

| Bit [Attr|ResetValue|  —————C‘iScription = 
[31:1 [RO_|Oxo0000000 [reserved 


reserved 
oe frwio sence 
PCIe3PHY GRF PHYO LNi CON4 
Address: Operational Base + offset (0x1110) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—‘“—sCs‘“‘“‘sNC*d 


15:7. |RO |0x000 reserved 


sel_rxX_standby 
Override enable for rxX_standby. 
RN Oe 1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
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| Bit |Attr[ResetValue| —————C—“‘C™C~Ci scription” 
sel_rxX_disable 
Override enable for rxX_disable. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_rxX_eb_empty_mode 
Override enable for rxX_eb_empty_mode. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_txX_compliance 
Override enable for txX_compliance. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_txX_elecidle 
Override enable for txX_elecidle. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_txX_disable 
Override enable for txX_disable. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_powerdown 
Override enable for powerdown. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 


PCIe3SPHY GRF PHY1 LNO CONO 

Address: Operational Base + offset (0x2000) 

| Bit [Attr|ResetValue| ss —“‘;SSCéiS escription =— Cd 
write_enable 

Write enable for lower 16bits, each bit is individual. 

1'bO: Write access disable 

1'bi: Write access enable 


]i5:12|RO_|OxO_ reserved 


31:16}WO |0x0000 


powerdown 
Power state for lane X; PIPE 4.3 signal "PowerDown[3:0]" (Sec 
6.1, PIPE 4.3). 
Controls the PHY power states. 
The power-state mapping is as follows: 
4'h0: 
4'h1: 
11:8 |RW_ |0x3 4'h2: 
4'h3: 
4'h4: Pl. 
4'h5: Pl. 
4'h6: P1. 
4'h7: 
For information about power state transitions, see "Power State 
Transitions" section. 
reserved 


7 |RO_|ox0 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


clkreq_n 

Clock request for lane X. 

This is a side-band signal that a PIPE 4.2 controller needs to 
Rw lox0 enter and exit P1.CPM, P1.1, and P1.2 power states. 

For information about using this signal, see "PCIe L1 Substate 

Transitions" section. 

When integrating with a PIPE 4.3-compliant controller, set this 

input to an asserted value of 0. 


tx2rx_loopbk 
TX-to-RX loopback enable for lane X. 
5 RW |0x0 When asserted, this input turns on the TX-to-RX serial loopback 
within the PHY. 
This signal is for debug purposes only. 


mpll_mode 
: laneO_link_num 


PCIe3PHY GRF PHY1 LNO CON1 
Address: Operational Base + offset (0x2004 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31-16) WO: |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


15:9 |RO |0x00___—[reserved 


reserved 
rxX_standby 

Rw lox0 RX standby enable for lane X; PIPE 4.3 signal "RxStandby" (Sec 
6.1, PIPE 4.3). 
When asserted, the RX CDR for lane X is disabled. 


rxX_cmn_refclk_mode 
RX common reference clock mode for lane X. 
This mode should be enabled only when the far-end and near-end 
devices are running with a common reference clock. When 
asserted, this input configures the elastic buffer to operate in the 
lowest latency mode. 
7 RW |0x1 Note: 

SKP symbol manipulation is disabled in this mode, because SKP 
symbol manipulation is not needed when the reference clock is 
common between near-end and far-end (that is, local clock and 
recovered clock have the same frequency). 
Any change to this input must be followed by phy_reset 
assertion. 
rxX_sris_mode_en 
RX SRIS ECM mode enable for lane X. 

Rw lox0 When asserted, this input configures the PHY CDR and the elastic 
buffer to recover Independent Spread Spectrum Data. 
Note: Any change to this input must be followed by phy_reset 
assertion. 
rxxX_termination 

5 Rw loxt RX termination enable for lane X; PIPE 4.3 signal "RX 

Termination" (Sec 6.1, PIPE 4.3). 
When asserted, the RX terminations are enabled. 
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| Bit |Attr[ResetValue| —— ——Cti—“C;CsC‘~Ci scription 
rxX_disable 
RX disable control for lane X. 
This is a side-band signal that a PIPE 4.2 controller needs to 
enter and exit P1.1 and P1.2 power states. When asserted, all RX 
lane circuitry (including RX Electrical Idle Exit Detection) for lane 
X is disabled. 
When integrating with a PIPE 4.3 controller, pcs_rxX_disable 
must be set to 0. 
For P1.1 and P1.2 entry and exit sequences, see "PCIe L1 
Substate Transitions" section. 


rxX_eb_empty_mode 

I Elastic buffer mode for lane X; PIPE 4.3 signal "Elasticity Buffer 
Mode" (Sec 6.1, PIPE 4.3). 

Selects Elasticity Buffer operating mode. 

1'b0: Nominal Half-Full Buffer mode 

1'b1: Hybrid Pipe Buffer Mode 

Note: Any change to this input must be followed by phy_reset 


assertion. 

txX_compliance 

TX compliance for lane X; PIPE 4.3 signal "TxCompliance" (Sec 
6.1,PIPE 4.3). 

Sets the running disparity to negative. 

txxX_elecidle 

TX electrical idle enable for lane X; PIPE 4.3 signal "TxElecIdle" 
(Sec 6.1, PIPE 4.3). 

When asserted (except during loopback), forces TX output to 
electrical idle. 

txX_disable 

Transmitter disable. 

This is a side-band signal that a PIPE 4.2 controller needs to 
enter and exit P1.2 power state. When asserted, the TX common 
mode for lane X is disabled. 

When integrating with a PIPE 4.3 controller, pcs_txX_disable must 
be set to 0. 

For P1.2 entry and exit sequences, see "PCIe L1 Substate 
Transitions" section. 


PCIe3PHY_GRF PHY1 LNO CON2 
Address: Operational Base + offset (0x2008) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1' Er Write access enable 


15:6 |RO_|0x000_ [reserved 


rxX_idle_los_cnt_g1 
These pins provide a control to disable the CDR in PCIE GEN1 
mode when there is electrical idle on rx line without EIOS. 

rw lox00 It is recommended that you control this signal in your SoC 
register with default value 000000 (disabled). 
Note: When 000000, the feature is disabled. The other values 
decide the duration of electrical idle which should be conceived as 
EIOS by PHY in terms of PCS_CLK. 


PCIe3PHY_GRF_PHY1_ LNO CONS 
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Address: Operational Base + offset (Ox200C 


| Bit |Attr|/Reset Value|  ———————™s—S—SCS Description — 
31:1 [RO [0x00000000 


reserved 
ep frwioo feeneg 
PCIe3PHY_GRF PHY1 LNO CON4 
Address: Operational Base + offset (0x2010) 
| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
write_enable 
Write enable for lower 16bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 
7 [RO |oxooo [reserved 
sel_rxX_standby 
Override enable for rxX_standby. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_rxX_disable 
Override enable for rxX_disable. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_rxX_eb_empty_mode 
Override enable for rxX_eb_empty_mode. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 


sel_txX_compliance 
Override enable for txX_compliance. 


31:16}WO |0x0000 


1'bO: PIPE signal from controller 

1'b1: PIPE signal from PCIe30 PHY GRF 
sel_txX_elecidle 

Override enable for txX_elecidle. 

1'bO: PIPE signal from controller 

1'b1: PIPE signal from PCIe30 PHY GRF 
sel_txX_disable 

Override enable for txX_disable. 

1'bO: PIPE signal from controller 

1'b1: PIPE signal from PCIe30 PHY GRF 
sel_powerdown 

Override enable for powerdown. 

1'bO: PIPE signal from controller 

1'b1: PIPE signal from PCIe30 PHY GRF 


PCIeSPHY_GRF PHY1 LN1i CONO 
Address: Operational Base + offset (0x2100 
| Bit |Attr[ResetValue|  ———<s —“‘;SW~SC*éi scription — 
write_enable 
Write enable for lower 16bits, each bit is individual. 
1'bO: Write access disable 
1'bi: Write access enable 


15:12)RO_ |Oxo reserved 


31:16}WO |0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


powerdown 
Power state for lane X; PIPE 4.3 signal "PowerDown[3:0]" (Sec 
6.1, PIPE 4.3). 
Controls the PHY power states. 
The power-state mapping is as follows: 
4'h0: 
4'h1: 
11:8 |RW |0x3 4'h2: 
4'h3: 
4'h4: Pl. 
4'h5: Pl. 
4'h6: P1. 
4'h7: 
For information about power state transitions, see "Power State 
Transitions" section. 


7 |RO [Oxo —sdreserved = I 


Clock request for lane X. 

This is a side-band signal that a PIPE 4.2 controller needs to 
Rw lox0 enter and exit P1.CPM, P1.1, and P1.2 power states. 

For information about using this signal, see "PCIe L1 Substate 

Transitions" section. 

When integrating with a PIPE 4.3-compliant controller, set this 

input to an asserted value of 0. 


tx2rx_loopbk 
TX-to-RX loopback enable for lane X. 
5 RW |0x0 When asserted, this input turns on the TX-to-RX serial loopback 
within the PHY. 
This signal is for debug purposes only. 


mpll_mode 
; laneO_link_num 


PCIe3PHY GRF PHY1 LNi CON1 
Address: Operational Base + offset (0x2104 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x8000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO_ |0x00___—[reserved 


reserved 
rxX_standby 

Rw lox0 RX standby enable for lane X; PIPE 4.3 signal "RxStandby" (Sec 
6.1, PIPE 4.3). 
When asserted, the RX CDR for lane X is disabled. 
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| Bit |Attr[ResetValue| ss ——C—i“‘;C*C‘~éiS scription 
rxX_cmn_refclk_mode 
RX common reference clock mode for lane X. 
This mode should be enabled only when the far-end and near-end 
devices are running with a common reference clock. When 
asserted, this input configures the elastic buffer to operate in the 
lowest latency mode. 
Note: 
SKP symbol manipulation is disabled in this mode, because SKP 
symbol manipulation is not needed when the reference clock is 
common between near-end and far-end (that is, local clock and 
recovered clock have the same frequency). 
Any change to this input must be followed by phy_reset 
assertion. 
rxX_sris_mode_en 
RX SRIS ECM mode enable for lane X. 
When asserted, this input configures the PHY CDR and the elastic 
buffer to recover Independent Spread Spectrum Data. 
Note: Any change to this input must be followed by phy_reset 
assertion. 


rxxX_termination 

RX termination enable for lane X; PIPE 4.3 signal "RX 
Termination" (Sec 6.1, PIPE 4.3). 

When asserted, the RX terminations are enabled. 
rxX_disable 


RX disable control for lane X. 

This is a side-band signal that a PIPE 4.2 controller needs to 
enter and exit P1.1 and P1.2 power states. When asserted, all RX 
lane circuitry (including RX Electrical Idle Exit Detection) for lane 
X is disabled. 

When integrating with a PIPE 4.3 controller, pcs_rxX_disable 
must be set to 0. 

For P1.1 and P1.2 entry and exit sequences, see "PCIe L1 
Substate Transitions" section. 

rxX_eb_empty_mode 

I Elastic buffer mode for lane X; PIPE 4.3 signal "Elasticity Buffer 
Mode" (Sec 6.1, PIPE 4.3). 

Selects Elasticity Buffer operating mode. 

1'bO: Nominal Half-Full Buffer mode 

1'b1: Hybrid Pipe Buffer Mode 

Note: Any change to this input must be followed by phy_reset 
assertion. 

txX_compliance 

TX compliance for lane X; PIPE 4.3 signal "TxCompliance" (Sec 
6.1,PIPE 4.3). 

Sets the running disparity to negative. 

txxX_elecidle 

TX electrical idle enable for lane X; PIPE 4.3 signal "TxElecIdle" 
(Sec 6.1, PIPE 4.3). 

When asserted (except during loopback), forces TX output to 
electrical idle. 
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| Bit |Attr|ResetValue| —Ci@eescription 


txX_disable 

Transmitter disable. 

This is a side-band signal that a PIPE 4.2 controller needs to 

enter and exit P1.2 power state. When asserted, the TX common 
RW {0x0 mode for lane X is disabled. 

When integrating with a PIPE 4.3 controller, pcs_txX_disable must 

be set to 0. 

For P1.2 entry and exit sequences, see "PCIe L1 Substate 

Transitions" section. 


PCIe3PHY GRF PHY1 LN1i CON2 
Address: Operational Base + offset (0x2108) 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1' or a Write access enable 


15:6 [RO |0x000 reserved = CCU FC 


rxX_idle_los_cnt_g1 
These pins provide a control to disable the CDR in PCIE GEN1 
mode when there is electrical idle on rx line without EIOS. 

rw |ox00 It is recommended that you control this signal in your SoC 
register with default value 000000 (disabled). 
Note: When 000000, the feature is disabled. The other values 
decide the duration of electrical idle which should be conceived as 
EIOS by PHY in terms of PCS_CLK. 


PCIe3PHY GRF PHY1 LN1 CON3 
Address: Operational Base + offset (0x210C) 


| Bit [Attr/Reset Value| ————s—SCSC scription 
[31:1 [RO [0x00000000 


reserved 
eo frwioo ene 
PCIe3PHY_GRF PHY1_ LNi CON4 
Address: Operational Base + offset (0x2110) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0%0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 [RO |0x000 


sel_rxX_standby 
Override enable for rxX_standby. 
Re 0x8 1'bO: PIPE signal from controller 
1'b1i: PIPE signal from PCIe30 PHY GRF 


sel_rxX_disable 

Override enable for rxX_disable. 
2 RE 0x8 1'bO: PIPE signal from controller 

1'b1: PIPE signal from PCIe30 PHY GRF 

sel_rxX_eb_empty_mode 

Override enable for rxX_eb_empty_mode. 
* RN xe 1'bO: PIPE signal from controller 

1'b1: PIPE signal from PCIe30 PHY GRF 
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| Bit |Attr[ResetValue|  ——— ——Ci;i—“C;C*C‘Ci scription 
sel_txX_compliance 
Override enable for txX_compliance. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_txX_elecidle 
Override enable for txX_elecidle. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_txX_disable 
Override enable for txX_disable. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 
sel_powerdown 
Override enable for powerdown. 
1'bO: PIPE signal from controller 
1'b1: PIPE signal from PCIe30 PHY GRF 


PCIe3PHY GRF PRTO CONO 
Address: Operational Base + offset (0x3000 


| Bit_|Attr| Reset Value 
31:16|Wo 


write_enable 

0x0000 Write enable for lower 16bits, each bit is individual. 
1'bO: Write access disable 
1'bi: Write access enable 


ext_mplla_bandwidth 

protocolP_ext_mplla_bandwidth is a PHY configuration setting 
perprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. 

(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 

15:0 |RW |0x0000 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoli supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CON1 
Address: Operational Base + offset (0x3004 


| Bit | Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual. 
31:18QVO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:7 |RO [0x000 reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


ext_bs_rx_lowswing 
protocolP_ext_bs_tx_lowswing is TX/RX boundary scan 
swing/level settings. 

Rw loxo Sets the boundary scan swing and level settings for the PHY. 
These inputs are selected irrespective of the phy_ext_ctrl_sel 
setting. 

For recommended values, see PHY databook, "PHY Usage and 
Configuration" chapter. 


ext_bs_rx_bigswing 
protocolP_ext_bs_rx_bigswing is TX/RX boundary scan 
swing/level settings. 

5 Rw lox0 Sets the boundary scan swing and level settings for the PHY. 
These inputs are selected irrespective of the phy_ext_ctrl_sel 
setting. 

For recommended values, see PHY databook, "PHY Usage and 
Configuration" chapter. 

ext_bs_rx_level 

protocolP_ext_bs_rx_level is TX/RX boundary scan swing/level 
settings. 

4:0 IRw lox00 Sets the boundary scan swing and level settings for the PHY. 

: These inputs are selected irrespective of the phy_ext_ctrl_sel 
setting. 
For recommended values, see PHY databook, "PHY Usage and 
Configuration" chapter. 


PCIe3PHY GRF PRTO CON2 
Address: Operational Base + offset (0x3008) 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:11/RO_|0x00___—[reserved 


reserved 
ext_mplla_div_clk_en 

protocolP_ext_mplla_div_clk_en is PHY configuration setting 
perprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. 

(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 

10 RW_|0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoli supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 
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| Bit |Attr|ResetValue| Ci eescription 


ext_mplla_div8_clk_en 

protocolP_ext_mplla_div8_clk_en is PHY configuration setting 
perprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. 

(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 

RW {0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 
ext_mplla_divi0_clk_en 

protocolP_ext_mplla_div1i0_clk_en is PHY configuration setting 
perprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. 

(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 

RW {0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 
ext_mplla_div_multiplier 

protocolP_ext_mplla_div_multiplier is PHY configuration setting 
perprotocol. External overrides for the per-protocol settings of 
the PHY 

configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

7:0 |RW {0x00 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY_GRF PRTO CON3 
Address: Operational Base + offset (0x300C) 


| Bit |Attr| Reset Value, 


PC escription sd 
write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:11]RO_ |0x00___—|reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_moplla_fracn_ctrl 
protocolP_ext_mplla_fracn_ctrl is a PHY configuration setting 
perprotocol. External overrides for the per-protocol settings of 
the PHY configuration inputs. 
(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 
; The PCS 3.0 internally determines the hard-coded optimal 

OO EW Oxo? settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signal 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CON4 
Address: Operational Base + offset (0x3010) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
otto NO. 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


J15:11/RO_ [0x00 [reserved 


ext_mplla_ssc_clk_sel 
protocolP_ext_mplla_ssc_clk_sel is a PHY configuration setting 
perprotocol. External overrides for the per-protocol settings of 
the PHY configuration inputs. 
(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 

10:8 IRW oxo The PCS 3.0 internally determines the hard-coded optimal 

, settings for each protocol. However, these settings can be 

overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signal 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoli supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


ext_mplla_multiplier 
protocolP_ext_mplla_multiplier is PHY configuration setting 
perprotocol. External overrides for the per-protocol settings of 
the PHY configuration inputs. (For per-protocol settings to 
configure the PHY, refer to the PHY databook, "PHY Usage and 
Configuration" chapter). 

7-0 |Rw loxoo The PCS 3.0 internally determines the hard-coded optimal 

, settings for each protocol. However, these settings can be 

overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY_GRF PRTO CON5 
Address: Operational Base + offset (0x3014) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
oP TO WO (Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


ext_mplla_ssc_freq_cnt_ovrd_en 
protocolP_ext_mplla_ssc_freq_cnt_ovrd_en are MPLL frequency 
controls. 
protocol*_ext_mpll{a,b}_ssc_freq_cnt_ovrd_en settings are 
independent of phy_ext_ctrl_sel. 

/ RYEV(OXO Based on protocol*_ext_mplla_ssc_freq_cnt_ovrd_en, these 
settings are generated from internally generated values (from a 
LUT for SSC) in RAW PCS or from respective protocol* signals. 
For recommended values, see PHY databook, "PHY Usage and 
Configuration" chapter. 
ext_mplla_ssc_range 
protocolP_ext_mplla_ssc_range is a PHY configuration setting 
perprotocol. External overrides for the per-protocol settings of 
the PHY configuration inputs. (For per-protocol settings to 
configure the PHY, refer to the PHY databook, "PHY Usage and 
Configuration" chapter). 

14:12I/RW loxo The PCS 3.0 internally determines the hard-coded optimal 

: settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 
ext_mplla_ssc_freq_cnt_init 
protocolP_ext_mplla_ssc_freq_cnt_init[11:0] is PHY configuration 
setting per-protocol. External overrides for the per-protocol 
settings of the PHY configuration inputs. (For per-protocol 
settings to configure the PHY, refer to the PHY databook, "PHY 
Usage and Configuration"chapter). 
; The PCS 3.0 internally determines the hard-coded optimal 

feos EE OR000 settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signal 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CONG 
Address: Operational Base + offset (0x3018) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“CsSSSS 


15:13/RO_|0x0_ [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_mplla_word_div2_en 

protocolP_ext_mplla_word_div2_en is a PHY configuration setting 
per-protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter.) 

12 RW |0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 
reserved GD 


41 |RO_|0x0 [reserved 


ext_mplla_tx_clk_div 

protocolP_ext_mplla_tx_clk_div is PHY configuration setting per 
protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

10:8 |RW |0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 
ext_mplla_ssc_freq_cnt_peak 
protocolP_ext_mplla_ssc_freq_cnt_peak[7:0] is PHY configuration 
setting per-protocol. External overrides for the per-protocol 
settings of the PHY configuration inputs. (For per-protocol 
settings to configure the PHY, refer to the Cores PHY databook, 
"PHY Usage and Configuration" chapter). 

7-0 I|Rw loxoo The PCS 3.0 internally determines the hard-coded optimal 

: settings for each protocol. However, these settings can be 

overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signal 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CON7 
Address: Operational Base + offset (0x301C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci eecription 


ext_mpllb_bandwidth 

protocolP_ext_mpllb_bandwidth is a PHY configuration setting 
per-protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

15:0 |RW |0x0000 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CONS 
Address: Operational Base + offset (0x3020) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
SL eTO WO: |/Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:11]RO_|0x00___—[reserved 


reserved a | FOC 
ext_mpllb_div_clk_en 

protocolP_ext_mpllb_div_clk_en is PHY configuration setting 
perprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. 

(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 

10 RW /0x0O The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


ext_mpllb_div8_clk_en 

protocolP_ext_mpllb_div8_clk_en is PHY configuration setting 
perprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. 

(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 

RW {0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 
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| Bit |Attr|ResetValue| Ci eecription 


ext_mpllb_div10_clk_en 

protocolP_ext_mpllb_div10_clk_en is PHY configuration setting 
perprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. 

(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 

RW {0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


ext_mpllb_div_multiplier 

protocolP_ext_mpllb_div_multiplier is PHY configuration setting 
perprotocol. External overrides for the per-protocol settings of 
the PHY 

configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

7:0 |RW {0x00 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CON9 
Address: Operational Base + offset (0x3024 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:11]/RO_|0x00_ [reserved 


reserved 
ext_mpllb_fracn_ctrl 
protocolP_ext_mpllb_fracn_ctrl is a PHY configuration setting 
perprotocol. External overrides for the per-protocol settings of 
the PHY configuration inputs. 
(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 
; The PCS 3.0 internally determines the hard-coded optimal 

BOsOD EE ORE 00 settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signal 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY_GRF PRTO CON10 
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Address: Operational Base + offset (0x3028 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
STG WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:11]RO_|0x00____—[reserved 


reserved 
ext_mpllb_ssc_clk_sel 
protocolP_ext_mpllb_ssc_clk_sel is a PHY configuration setting 
perprotocol. External overrides for the per-protocol settings of 
the PHY configuration inputs. 
(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 

10:8 IRW oxo The PCS 3.0 internally determines the hard-coded optimal 

‘ settings for each protocol. However, these settings can be 

overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signal 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


ext_mpllb_multiplier 
protocolP_ext_mpllb_multiplier is PHY configuration setting 
perprotocol. External overrides for the per-protocol settings of 
the PHY configuration inputs. (For per-protocol settings to 
configure the PHY, refer to the PHY databook, "PHY Usage and 
Configuration" chapter). 

7-0 I|rRw loxoo The PCS 3.0 internally determines the hard-coded optimal 

: settings for each protocol. However, these settings can be 

overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CON11 
Address: Operational Base + offset (Ox302C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0R000g 1'bO: Write access disable 
1'b1: Write access enable 


ext_mpllb_ssc_freq_cnt_ovrd_en 
protocolP_ext_mpllb_ssc_freq_cnt_ovrd_en are MPLL frequency 
controls. 
protocol*_ext_mpll{a,b}_ssc_freq_cnt_ovrd_en settings are 
independent of phy_ext_ctrl_sel. 

+? Rs (0x2 Based on protocol*_ext_mpllb_ssc_freq_cnt_ovrd_en, these 
settings are generated from internally generated values (from a 
LUT for SSC) in RAW PCS or from respective protocol* signals. 
For recommended values, see PHY databook, "PHY Usage and 
Configuration" chapter. 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_mpllb_ssc_range 
protocolP_ext_mpllb_ssc_range is a PHY configuration setting 
perprotocol. External overrides for the per-protocol settings of 
the PHY configuration inputs. (For per-protocol settings to 
configure the PHY, refer to the PHY databook, "PHY Usage and 
Configuration" chapter). 

14:12IRW oxo The PCS 3.0 internally determines the hard-coded optimal 

< settings for each protocol. However, these settings can be 

overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


ext_mpllb_ssc_freq_cnt_init 
protocolP_ext_mpllb_ssc_freq_cnt_init[11:0] is PHY configuration 
setting per-protocol. External overrides for the per-protocol 
settings of the PHY configuration inputs. (For per-protocol 
settings to configure the PHY, refer to the PHY databook, "PHY 
Usage and Configuration"chapter). 
‘ The PCS 3.0 internally determines the hard-coded optimal 

B10. RAVE" 1Ox809 settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signal 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY_GRF PRTO CON12 
Address: Operational Base + offset (0x3030) 


| Bit |Attr/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:13|RO_|OxO si reserved 


ext_mpllb_word_div2_en 

protocolP_ext_mpllb_word_div2_en is a PHY configuration setting 
per-protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter. ) 

RW {0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext eee = inputs are not provided. 


ii JRO oxo si reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_mpllb_tx_clk_div 

protocolP_ext_mpllb_tx_clk_div is PHY configuration setting per 
protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

10:8 |RW |0xO The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoli supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


ext_mpllb_ssc_freq_cnt_peak 
protocolP_ext_mpllb_ssc_freq_cnt_peak[7:0] is PHY configuration 
setting per-protocol. External overrides for the per-protocol 
settings of the PHY configuration inputs. (For per-protocol 
settings to configure the PHY, refer to the Cores PHY databook, 
"PHY Usage and Configuration" chapter). 

5-9 |rw loxoo The PCS 3.0 internally determines the hard-coded optimal 

: settings for each protocol. However, these settings can be 

overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signal 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 
Note: Because protocoli supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CONi13 
Address: Operational Base + offset (0x3034 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16/WO. |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


15:6 [RO |[0x000 reserved 


reserved 
ext_ref_clk_mpllb_div2_en 

protocolP_ext_ref_clk_mpllb_div2_en is a PHY configuration 
setting per-protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter.) 

5 RW {0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocol signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_ref_clk_mplla_div2_en 
protocolP_ext_ref_clk_mplla_div2_en is a PHY configuration 
setting per-protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

4 RW |0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


ext_ref_clk_div2_en 

protocolP_ext_ref_clk_div2_en is PHY configuration setting per 
protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

3 RW {0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


ext_ref_range 

protocolP_ext_ref_range is PHY configuration setting per- 
protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

2:0 |RW {0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 


correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY_GRF PRTO CON14 
Address: Operational Base + offset (0x3038) 


| Bit |Attr|Reset Value] CiDeesscription 
31:28)RO [Oxo [reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


ext_rx_adapt_dfe_en_g3 
protocolP_ext_rx_adapt_dfe_en_g3 is a receiver equalization 
setting for overrides. 
External overrides for the per-protocol settings of the PHY's RX 
equalization inputs. The PCS 3.0 internally determines the 
hardcoded optimal RX equalization settings for each protocol and 
rate. 
However, these settings can be overwritten on a per-protocol 
27:24|RW |0x0 basis from these top-level pins when the phy_ext_ctrl input is 
asserted. The protocolP signals correspond to the 
pcs_laneX_protocol[1:0] value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2] ext_*_g4 inputs. These signals 
are concatenated buses whose width is dependent on the number 
of lanes in the PCS (NLANES). The buses are ordered from 
highest lane in the MSBs to laneO in the LSBs. 
ext_rx_adapt_dfe_en_g2 
protocolP_ext_rx_adapt_dfe_en_g2 is a receiver equalization 
setting for overrides. 
External overrides for the per-protocol settings of the PHY's RX 
equalization inputs. The PCS 3.0 internally determines the 
hardcoded optimal RX equalization settings for each protocol and 
rate. 
However, these settings can be overwritten on a per-protocol 
23:20/RW |Ox0 basis from these top-level pins when the phy_ext_ctrl input is 
asserted. The protocolP signals correspond to the 
pcs_laneX_protocol[1:0] value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2] ext_*_g4 inputs. These signals 
are concatenated buses whose width is dependent on the number 
of lanes in the PCS (NLANES). The buses are ordered from 
highest lane in the MSBs to laneO in the LSBs. 


ext_rx_adapt_dfe_en_g1l 

protocolP_ext_rx_adapt_dfe_en_gli is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. 

However, these settings can be overwritten on a per-protocol 
19:16/RW |0x0 basis from these top-level pins when the phy_ext_ctrl input is 

asserted. The protocolP signals correspond to the 

pcs_laneX_protocol[1:0] value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. These signals 

are concatenated buses whose width is dependent on the number 

of lanes in the PCS (NLANES). The buses are ordered 

from highest lane in the MSBs to laneO in the LSBs. 

feseivedt. — = <* s+ 472 


15:12/RO_|0x0 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_rx_adapt_afe_en_g3 

protocolP_ext_rx_adapt_afe_en_g3 is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. 

However, these settings can be overwritten on a per-protocol 
11:8 |RW |0x0 basis from these top-level pins when the phy_ext_ctrl input is 

asserted. The protocolP signals correspond to the 

pcs_laneX_protocol[1:0] value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2] ext_*_g4 inputs. These signals 

are concatenated buses whose width is dependent on the number 

of lanes in the PCS (NLANES). The buses are ordered 

from highest lane in the MSBs to laneO in the LSBs. 


ext_rx_adapt_afe_en_g2 
protocolP_ext_rx_adapt_afe_en_g2 is a receiver equalization 
setting for overrides. 
External overrides for the per-protocol settings of the PHY's RX 
equalization inputs. The PCS 3.0 internally determines the 
hardcoded optimal RX equalization settings for each protocol and 
rate. 
However, these settings can be overwritten on a per-protocol 

7:4 |RW JOx0 basis from these top-level pins when the phy_ext_ctrl input is 
asserted. The protocolP signals correspond to the 
pcs_laneX_protocol[1:0] value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocolO supports four 
rates, there are no protocol[1,2] ext_*_g4 inputs. These signals 
are concatenated buses whose width is dependent on the number 
of lanes in the PCS (NLANES). The buses are ordered 
from highest lane in the MSBs to laneO in the LSBs. 
ext_rx_adapt_afe_en_g1 
protocolP_ext_rx_adapt_afe_en_gi is a receiver equalization 
setting for overrides. 
External overrides for the per-protocol settings of the PHY's RX 
equalization inputs. The PCS 3.0 internally determines the 
hardcoded optimal RX equalization settings for each protocol and 
rate. 
However, these settings can be overwritten on a per-protocol 

3:0 |RW |0x0 basis from these top-level pins when the phy_ext_ctrl input is 
asserted. The protocolP signals correspond to the 
pcs_laneX_protocol[1:0] value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ext_*_g4 inputs. These signals 
are concatenated buses whose width is dependent on the number 
of lanes in the PCS (NLANES). The buses are ordered 
from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CONi5 
Address: Operational Base + offset (0x303C) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 

Write enable for lower 16bits, each bit is individual. 
oP TOO, 0x0000 1'bO: Write access disable 

1'b1: Write access enable 


tasiew JowooYee.coeReRLROCS 


Reserved 
: ext_rx_cdr_ppm_max_g2 
Reserved 


PCIe3SPHY GRF PRTO CONi6 
Address: Operational Base + offset (0x3040) 
| Bit [Attr|ResetValue| ss ——“‘S™CéiS scription =— Cd 
write_enable 
Write enable for lower 16bits, each bit is individual. 
31-16 /WO'10x0000 1'bO: Write access disable 
1'b1i: Write access enable 
15:6 [RO_| 
ba foros feeree ORE 
Reserved 
pa few po nee eRR 
Reserved 
ie feo ape 
Reserved 
PCIe3PHY GRF PRTO CON17 
Address: Operational Base + offset (0x3044) 
| Bit [Attr|ResetValue| ss ———“—;i‘“;C™C~CiS escription = Cd 
write_enable 
Write enable for lower 16bits, each bit is individual. 
eho WO 10x0000 1'bO: Write access disable 
1'b1: Write access enable 
rw wo ess 
Reserved 
ext_rx_data_iq_g2 
a 


[15:12| 
: ext_rx_data_iq_g1 


PCIe3PHY GRF PRTO CON18 
Address: Operational Base + offset (0x3048) 


| Bit |Attr/ResetValue| Ci eescription 
31:0 [RO_[0x00000000 


PCIe3PHY_GRF_PRTO CON19 


Address: Operational Base + offset (0x304C 
Bit _|attr| Reset Value|_______Deseription 
[31:0 [RO [0x00000000 


PCIe3PHY_GRF_ PRTO CON20 
Address: Operational Base + offset (0x3050) 


WW 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
St; 16) WO 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO_|Ox0O [reserved 


Reserved 
. ext_rx_eq_ctle_pole_g2 
rw loxo ext_rx_eq_ctle_pole_g1i 
Reserved 


PCIe3PHY GRF PRTO CON21 
Address: Operational Base + offset (0x3054) 


| Bit [Attr/Reset Value| ——————“—~s—SCSCSDeScription — i 
31:0 [RO [0x00000000 


PCIe3PHY GRF PRTO CON22 
Address: Operational Base + offset (0x3058 


Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual. 
WO/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
: ext_rx_eq_vgal1_gain_g2 
Reserved 


7:0 |RO |oxoo_ reserved 


PCIe3PHY_GRF PRTO CON23 
Address: Operational Base + offset (0x305C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
St eLO WO TORO008 1'bO: Write access disable 
1'b1: Write access enable 
Reserved 
j ext_rx_eq_vga2_gain_g2 
Reserved 
. ext_rx_eq_vgal1_gain_g3 


PCIe3PHY_GRF PRTO CON24 
Address: Operational Base + offset (0x3060) 


| Bit |Attr| Reset Value, 


Pit escription sd 
write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| SCi@eescription 


ext_rx_los_threshold 

protocolP_ext_rx_los_threshold is a PHY configuration setting 
per-protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

15:4 |RW |0x000 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
ee el ext_*_g3 inputs are not provided. 


[3 [RO [Oxo —‘dreserved = —“‘“(‘(‘“(“(‘(S(SC;t*™C™CO™CO#”*SC‘C*dC 


ext_rx_los_lIfps_en 

protocolP_ext_rx_los_Ifps_en is a PHY configuration setting per- 
protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs.(For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

RW {0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
a 2 el ext_*_g3 inputs are not provided. 


4:0 [RO |0xO ss freserwf@@ MW 


PCIe3PHY_GRF PRTO CON25 
Address: Operational Base + offset (0x3064) 


| Bit |Attr| Reset Value, 


Pp escription 
write_enable . ae 

Ae ee es each bit is individual. 
1'b1i: Write access enable 


PCIe3PHY GRF PRTO CON26 
Address: Operational Base + offset (0x3068 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual. 
of Low, /0x0000 1'bO: Write access disable 

1' a er Write access enable 


a ae reserved 


ext_rx_misc_g3 
7:0 [Rw 
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PCIe3PHY GRF PRTO CON27 
Address: Operational Base + offset (0x306C) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual. 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:12/RO_|0x0_ [reserved 


reserved 
ext_rx_ref_Id_val_g2 

protocolP_ext_rx_ref_Id_val_g2 is a PHY configuration setting pe- 
rprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

11:6 |RW /0x00 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoli supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


ext_rx_ref_Id_val_g1 

protocolP_ext_rx_ref_Id_val_g1 is a PHY configuration setting pe- 
rprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

5:0 |RW {0x00 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CON28 
Address: Operational Base + offset (0x3070) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
3 TRL 6) WOr|0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:6 |RO_|0x000 
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| Bit |Attr|ResetValue| Ci eescription 


ext_rx_ref_Id_val_g3 

protocolP_ext_rx_ref_ld_val_g3 is a PHY configuration setting pe- 
rprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

5:0 |RW {0x00 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CON29 
Address: Operational Base + offset (0x3074) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
ST LO IWO: |}0x0000 1'bO: Write access disable 
1' ae a <i Write access enable 


15:13/RO_|0xO_ si [reserved = as —<“C—sC‘CSCSSSCSCSdS 


ext_rx_vco_lId_val_g1 

protocolP_ext_rx_vco_ld_val_g1 is a PHY configuration setting 
pe-rprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

12:0 |RW |0x0000 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY_GRF_PRTO CON30O 
Address: Operational Base + offset (0x3078) 


| Bit |Attr|/Reset Value| Ci eescription = 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16\WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:13]RO_|Oxo_ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_rx_vco_lId_val_g2 

protocolP_ext_rx_vco_lId_val_g2 is a PHY configuration setting 
pe-rprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

12:0 |RW |0x0000 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CON31 
Address: Operational Base + offset (0x307C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
ST LO IWO: |}0x0000 1'bO: Write access disable 
1' a a <i Write access enable 


15:13/RO_|0xO_ si [reserved = ss F  C—<“CsiC‘CSCSCSSCSCSdS 


ext_rx_vco_Id_val_g3 

protocolP_ext_rx_vco_ld_val_g3 is a PHY configuration setting 
pe-rprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

12:0 |RW |0x0000 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY_GRF_PRTO CON32 
Address: Operational Base + offset (0x3080) 


| Bit |Attr|/Reset Value| Ci eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16\WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:13]RO_|Oxo_ reserved 
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| Bit |Attr|ResetValue| Ci eescription 


ext_rx_vref_ctrl 

protocolP_ext_rx_vref_ctrl is a PHY configuration setting pe- 
rprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

12:8 |RW |0x00 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


i ext_sup_misc 


PCIe3PHY_GRF_ PRTO_CON33 


Address: Operational Base + offset (0x3084 
| Bit [Attr[ResetValue| —“‘*‘“;CSC*éi scription — sd 
[31:0 [RO [0x00000000 


PCIe3PHY_GRF PRTO CON34 

Address: Operational Base + offset (0x3088) 

Bit_{Attr| Reset Value|________._ Beseription _| 
[31:0 [RO [0x00000000 |reserved Sd 


PCIe3PHY GRF PRTO CON35 
Address: Operational Base + offset (0x308C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:12/RO_|0x0_ [reserved 


reserved 

ext_tx_eq_ovrd_g3 

protocolP_ext_tx_eq_ovrd_g3 is a transmitter equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's TX 

equalization inputs. 

The PCS 3.0 internally determines the hard-coded optimal TX 

equalization settings for each protocol and rate. However, these 

settings can be overwritten on a per-protocol basis from these 
11:8 IRW oxo toplevel pins when the corresponding 

protocol[0,1,2] ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 
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| Bit |Attr|ResetValue| Ci ecription 


ext_tx_eq_ovrd_g2 
protocolP_ext_tx_eq_ovrd_g2 is a transmitter equalization 
setting for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
7:4 IRw loxo toplevel pins when the corresponding 

: protocol[0,1,2] ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


ext_tx_eq_ovrd_g1 
protocolP_ext_tx_eq_ovrd_g]1 is a transmitter equalization 
setting for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
3:0 IrRw loxo toplevel pins when the corresponding 

; protocol[0,1,2]_ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY GRE PRTO CON36 

Address: Operational Base + offset (0x3090 

| Bit |Attr[ResetValue|  ———s——“‘S™:~SC*éi scription — 
[31:0 [RO _|0x00000000 [reserved i (C—~—“‘“(:C*CS*s*s*s‘“(‘“‘(S™S*~*CY 


PCIe3PHY GRF PRTO CON37 
Address: Operational Base + offset (0x3094 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
BETS WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_tx_iboost_lvl 

protocolP_ext_tx_iboost_Ivl is a PHY configuration setting pe- 
rprotocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter). 

15:0 |RW |0x0000 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CON38 
Address: Operational Base + offset (0x3098) 


| Bit |Attr| Reset Value 


write_enable . > Vell 
oe ee ae each bit is individual. 
1'b1: Write access enable 


PCIe3PHY_GRF PRTO CON39 
Address: Operational Base + offset (0x309C) 


| Bit |Attr| Reset Value, 


Pr eeription 
write_enable 
: Write enable for lower 16bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1' ee Write access enable 


5:11/RO [0x00 # [&erved 


tx_vboost_lvl 

protocolP_ext_tx_vboost_lvl is lane-based PHY configuration 
setting per-protocol. 

Lane-based external overrides for the per-protocol settings of the 
PHY configuration inputs. (For per-protocol settings to configure 
the PHY, refer to the PHY databook, "PHY Usage and 
Configuration" chapter). 

10:3 IRw loxo The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when the phy_ext_ctrl_sel input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 

These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


ext_tx_misc oe t—<“—sSSCSC—iCS 
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PCIe3PHY GRF PRTO CON50 
Address: Operational Base + offset (0x3140 


| Bit |Attr|Reset Value| Ci eescription 
31:12|RO_|0x00000 


ext_rx_cdr_vco_lowfreq_g3 
protocolP_ext_rx_cdr_vco_lowfreq_g3 is external overrides 
settings for receiver vco lower frequency band per protocol. 
PCS internally drives it to the hard coded default settings for each 
protocol and rate. However, these settings can be overwritten on 
a per-protocol basis from these top-level pins when 

11:8 |RW |0x0 phy_ext_ctrl_sel input is asserted. 
The protocolO, protocol1, protocol2 correspond to the 
pcs_laneX_protocol[1:0] value of 00, 01, 10 and, gi, g2, g3 
correspond to the pcs_laneX_rate[1:0] value of 00, 01, 10 
respectively. 
Note: Protocoli supports only two rates, protocoli_ext_*_g3 
inputs are not provided. 
ext_rx_cdr_vco_lowfreq_g2 
protocolP_ext_rx_cdr_vco_lowfreq_g2 is external overrides 
settings for receiver vco lower frequency band per protocol. 
PCS internally drives it to the hard coded default settings for each 
protocol and rate. However, these settings can be overwritten on 
a per-protocol basis from these top-level pins when 

RW |0x0 phy_ext_ctrl_sel input is asserted. 

The protocolO, protocol1, protocol2 correspond to the 
pcs_laneX_protocol[1:0] value of 00, 01, 10 and, gi, g2, g3 
correspond to the pcs_laneX_rate[1:0] value of 00, 01, 10 
respectively. 
Note: Protocoli supports only two rates, protocoli_ext_*_g3 
inputs are not provided. 


ext_rx_cdr_vco_lowfreq_g1 
protocolP_ext_rx_cdr_vco_lowfreq_g1 is external overrides 
settings for receiver vco lower frequency band per protocol. 
PCS internally drives it to the hard coded default settings for each 
protocol and rate. However, these settings can be overwritten on 
a per-protocol basis from these top-level pins when 

3:0 |RW |Ox0 phy_ext_ctrl_sel input is asserted. 
The protocolO, protocol1, protocol2 correspond to the 
pcs_laneX_protocol[1:0] value of 00, 01, 10 and, gi, g2, g3 
correspond to the pcs_laneX_rate[1:0] value of 00, 01, 10 
respectively. 
Note: Protocol1 supports only two rates, protocol1_ext_*_g3 
inputs are not provided. 


PCIe3PHY GRF PRTO CON51 

Address: Operational Base + offset (0x3144) 

bit attr] Reset Value|_____________Deseription __| 
IRO_|0x0000_ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_rx_eq_afe_gain_g1l 

protocolP_ext_rx_eq_afe_gain_gi is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. 

However, these settings can be overwritten on a per-protocol 
15:0 IRW |ox0000 basis from these top-level pins when the phy_ext_ctrl input is 

asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON52 

Address: Operational Base + offset (0x3148 

| Bit |Attr[ResetValue| = s<s——“‘;‘“;C™C~Ci scription — 
31:16/RO_ |0x00Q00_—si[reserved = a kh] LU]; t—<“—s—STTTCSFT 


ext_rx_eq_afe_gain_g2 

protocolP_ext_rx_eq_afe_gain_g2 is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. 

However, these settings can be overwritten on a per-protocol 
15:0 IRW |ox0000 basis from these top-level pins when the phy_ext_ctrl input is 

asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF_ PRTO_CONS53 


Address: Operational Base + offset (0x314C 
[Attr[ResetValue|——“‘CSSC@ @Scription — sd 
31:16]/RO_[0x0000 
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| Bit |Attr|ResetValue| —Ci@eescription 


ext_rx_eq_afe_gain_g3 

protocolP_ext_rx_eq_afe_gain_g3 is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. 

However, these settings can be overwritten on a per-protocol 
15:0 IRW |ox0000 basis from these top-level pins when the phy_ext_ctrl input is 

asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON54 

Address: Operational Base + offset (0x3150 

| Bit [Attr|ResetValue| ss —“‘“CW#éS scription — 
[31:12[RO [0x00000_—sireserved es ——“‘“(‘“‘(‘(‘(‘(‘(C‘S*S*S™S™S™C™~™~™~™C™CC‘*dz 


ext_rx_eq_att_Ivl_g1 

protocolP_ext_rx_eq_att_lvl_g1 is a receiver equalization setting 

for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. However, these settings can be overwritten on a per- 

protocol basis from these top-level pins when the phy_ext_ctrl 
11:0 |RW |0x000 input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON55 

Address: Operational Base + offset (0x3154) 

Bit (Attr’ Reset Value|_____________Deseription _| 
[31:12[RO |oxo0000_ [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_rx_eq_att_Ivl_g2 

protocolP_ext_rx_eg_att_Ivl_g2 is a receiver equalization setting 

for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. However, these settings can be overwritten on a per- 

protocol basis from these top-level pins when the phy_ext_ctrl 
11:0 |RW |0x000 input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON56 

Address: Operational Base + offset (0x3158) 

| Bit [Attr|ResetValue|  —— ———Cié‘Ce@Scritiom 
[31:12[RO_ |0x00000_—s|reserved 


ext_rx_eq_att_Ivl_g3 

protocolP_ext_rx_eq_att_Ivl_g2 is a receiver equalization setting 

for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. However, these settings can be overwritten on a per- 

protocol basis from these top-level pins when the phy_ext_ctrl 
11:0 |RW |0x000 input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2] ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY GRF PRTO CON57 

Address: Operational Base + offset (0x315C) 

gem ANG Deset Value| ___Description 
31:16[RO_[0xo000_ [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_rx_eq_delta_iq_g1 

protocolP_ext_rx_eq_delta_ig_g1 is a receiver equalization 

setting overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. 

The PCIe 3.0 internally determines the hard-coded optimal RX 

equalization settings for each protocol and rate. However, these 

settings can be overwritten on a per-protocol basis from these 
15:0 |RW |0x0000 toplevel pins when the phy_ext_ctrl input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON58 
Address: Operational Base + offset (0x3160) 


| Bit |Attr|/ResetValue| Ci escription 
31:16|RO_|0x0000 


ext_rx_eq_delta_iq_g2 

protocolP_ext_rx_eq_delta_ig_g2 is a receiver equalization 

setting overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. 

The PCIe 3.0 internally determines the hard-coded optimal RX 

equalization settings for each protocol and rate. However, these 

settings can be overwritten on a per-protocol basis from these 
15:0 |RW |0x0000 toplevel pins when the phy_ext_ctrl input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocolO supports four 

rates, there are no protocol[1,2]_ ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON59 

Address: Operational Base + offset (0x3164) 

ga ANG peset Value| __Description 
31:16[RO_|0xo000_ [reserved 
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| Bit |Attr|ResetValue| Ci eecription 


ext_rx_eq_delta_iq_g3 

protocolP_ext_rx_eq_delta_ig_g3 is a receiver equalization 

setting overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. 

The PCIe 3.0 internally determines the hard-coded optimal RX 

equalization settings for each protocol and rate. However, these 

settings can be overwritten on a per-protocol basis from these 
15:0 |RW |0x0000 toplevel pins when the phy_ext_ctrl input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON60 

Address: Operational Base + offset (0x3168) 

| Bit [Attr|ResetValue|  ———Ci‘Ci@Scriptiom 
31:20[RO |ox000. reserved 


ext_rx_eq_ctle_boost_g1 

protocolP_ext_rx_eq_ctle_boost_g1 is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. However, these settings can be overwritten on a per- 

protocol basis from these top-level pins when the phy_ext_ctrl 
19:0 |RW |0x00000 input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON61 

Address: Operational Base + offset (0x316C) 

Bit Attr, Reset Value|________Deseription _| 
31:20/RO_|oxoo0. reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_rx_eq_ctle_boost_g2 

protocolP_ext_rx_eq_ctle_boost_g2 is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. However, these settings can be overwritten on a per- 

protocol basis from these top-level pins when the phy_ext_ctrl 
19:0 |RW |0x00000 input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON62 

Address: Operational Base + offset (0x3170) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:20/RO_ [0x000.si reserved 


ext_rx_eq_ctle_boost_g3 

protocolP_ext_rx_eq_ctle_boost_g3 is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. However, these settings can be overwritten on a per- 

protocol basis from these top-level pins when the phy_ext_ctrl 
19:0 |RW |0x00000 input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON63 
Address: Operational Base + offset (0x3174) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 921 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


ext_rx_eq_dfe_tap1_g1 

protocolP_ext_rx_eq_dfe_tap1_g1 is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. However, these settings can be overwritten on a per- 

protocol basis from these top-level pins when the phy_ext_ctrl 
31:0 }|RW |OxO0000000 |input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CONG64 
Address: Operational Base + offset (0x3178) 


| Bit |Attr|/ResetValue| Ci eescription = 


ext_rx_eq_dfe_tap1_g2 

protocolP_ext_rx_eq_dfe_tapi_g2 is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. However, these settings can be overwritten on a per- 

protocol basis from these top-level pins when the phy_ext_ctrl 
31:0 }|RW |OxOO0000000 |input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY GRF PRTO CON65 
Address: Operational Base + offset (0x317C) 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_rx_eq_dfe_tapi_g3 

protocolP_ext_rx_eq_dfe_tap1_g3 is a receiver equalization 

setting for overrides. 

External overrides for the per-protocol settings of the PHY's RX 

equalization inputs. The PCS 3.0 internally determines the 

hardcoded optimal RX equalization settings for each protocol and 

rate. However, these settings can be overwritten on a per- 

protocol basis from these top-level pins when the phy_ext_ctrl 
31:0 }|RW |OxO0000000 |input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 

value of 00, 01, 10, respectively. 

Because protocoll supports only two rates, there are no 

protocoli_ext_*_g3 inputs. Because only protocol0 supports four 

rates, there are no protocol[1,2]_ext_*_g4 inputs. 

These signals are concatenated buses whose width is dependent 

on the number of lanes in the PCS (NLANES). The buses are 

ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON66 

Address: Operational Base + offset (0x3180) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:10[RO_|0x000000__—i|reserved 


ext_tx_vboost_en 

protocolP_ext_tx_vboost_en configuration setting per protocol. 
External overrides for the per-protocol settings of the PHY 
configuration inputs. 

(For per-protocol settings to configure the PHY, refer to the PHY 
databook, "PHY Usage and Configuration" chapter). 

Rw loxo The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. 

The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 

Note: Because protocoli supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


ext_tx_term_ctrl 

protocolP_ext_tx_term_ctrl is a PHY configuration setting per- 
protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter. ) 

5:3 |RW |Ox0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_rx_term_ctrl 

protocolP_ext_rx_term_ctrl is a PHY configuration setting per- 
protocol. 

External overrides for the per-protocol settings of the PHY 
configuration inputs. (For per-protocol settings to configure the 
PHY, refer to the PHY databook, "PHY Usage and Configuration" 
chapter.) 

2:0 |RW {0x0 The PCS 3.0 internally determines the hard-coded optimal 
settings for each protocol. However, these settings can be 
overwritten on a per-protocol basis from these top-level pins 
when phy_ext_ctrl_sel input is asserted. The protocolP signals 
correspond to the pcs_laneX_protocol[1:0] value of 00, 01, 10, 
respectively. 

Note: Because protocoll supports only two rates, 
protocoli_ext_*_g3 inputs are not provided. 


PCIe3PHY GRF PRTO CON67 

Address: Operational Base + offset (0x3184) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:20[RO_|Oxo0O_ reserved 


ext_tx_eq_main_g1 
protocolP_ext_tx_eq_main_g1 is a transmitter equalization 
setting for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
; toplevel pins when the corresponding 

BGs RW OXDRO00 protocol[0,1,2]_ ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY GRF PRTO CON68 

Address: Operational Base + offset (0x3188) 

| Bit [Attr|/ResetValue| CC‘ Scriptom = 
[31:20|RO_|Oxo0O_ [reserved 
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| Bit |Attr|Reset Value| ss Ci@eescription 


ext_tx_eq_main_g2 
protocolP_ext_tx_eq_main_g2 is a transmitter equalization 
setting for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
: toplevel pins when the corresponding 

BD BW OR00000 protocol[0,1,2] ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF PRTO CON69 

Address: Operational Base + offset (0x318C 

| Bit [Attr|ResetValue| ss —“‘CW#éS scription =— (eC 
31:20/RO [0x00O_——sifreserved — a tk; | UT} ]Ct~—<—sS CUS 


ext_tx_eq_main_g3 
protocolP_ext_tx_eq_main_g3 is a transmitter equalization 
setting for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
: toplevel pins when the corresponding 

Pee wee goone protocol[0,1,2]_ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocolO supports four 
rates, there are no protocol[1,2]_ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY_GRF_PRTO_CON70O 


Address: Operational Base + offset (0x3190 
| Bit |Attr| Reset Value 
[31 |RO [oxo ——sireserved ee ——“(ti‘“‘“‘“‘éNC*d 


Copyright 2022 © Rockchip Electronics Co., Ltd. 925 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


ext_tx_eq_post_g2 
protocolP_ext_tx_eq_post_g2 is a transmitter equalization setting 
for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
: toplevel pins when the corresponding 

SORTS RW: /Ox0000 protocol[0,1,2] ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


115 |RO_|0xO_———sireserved = CU EC 


ext_tx_eq_post_g1l 
protocolP_ext_tx_eq_post_g1 is a transmitter equalization setting 
for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
; toplevel pins when the corresponding 

BO» Re HORU ROO protocol[0,1,2] ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY GRF PRTO CON71 

Address: Operational Base + offset (0x3194) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:15[RO [0x00000_—s[reserved 
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| Bit |Attr|ResetValue| Ci eescription 


ext_tx_eq_post_g3 
protocolP_ext_tx_eq_post_g3 is a transmitter equalization setting 
for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
. toplevel pins when the corresponding 

Pa D>- EME, LOxO000 protocol[0,1,2] ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY GRF PRTO CON72 
Address: Operational Base + offset (0x3198 


| Bit_|Attr| Reset Value 


ext_tx_eq_pre_g2 
protocolP_ext_tx_eq_pre_g2 is a transmitter equalization setting 
for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
; toplevel pins when the corresponding 

S216) RW. | OxG000 protocol[0,1,2]_ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 
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| Bit |Attr|ResetValue| —Ci@eescription 


ext_tx_eq_pre_gl 
protocolP_ext_tx_eq_pre_gl is a transmitter equalization setting 
for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
. toplevel pins when the corresponding 

£72). }Ox0000 protocol[0,1,2] ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


PCIe3PHY GRF PRTO CON73 
Address: Operational Base + offset (0x319C 


| Bit |Attr|ResetValue|  ——-ss/s———C—C‘iescription = 
31:16|RO_[0x0000 


ext_tx_eq_pre_g3 
protocolP_ext_tx_eq_pre_g3 is a transmitter equalization setting 
for overrides. 
External overrides for the per-protocol settings of the PHY's TX 
equalization inputs. 
The PCS 3.0 internally determines the hard-coded optimal TX 
equalization settings for each protocol and rate. However, these 
settings can be overwritten on a per-protocol basis from these 
. toplevel pins when the corresponding 

fo Oe BW ORnee protocol[0,1,2]_ext_tx_eq_ovrd_[g1,g2,g3,g4] input is asserted. 
The protocolP signals correspond to the pcs_laneX_protocol[1:0] 
value of 00, 01, 10, respectively. 
Because protocoll supports only two rates, there are no 
protocoli_ext_*_g3 inputs. Because only protocol0 supports four 
rates, there are no protocol[1,2]_ ext_*_g4 inputs. 
These signals are concatenated buses whose width is dependent 
on the number of lanes in the PCS (NLANES). The buses are 
ordered from highest lane in the MSBs to laneO in the LSBs. 


6.20 PIPE_PHY_GRF Register Description 
There are three PCIe2PHY_GRF modules in RK3588.They have different base address. 
6.20.1 Registers Summary 


Reset emia 
[onset [sis] Game | Desrnon 


PIPE PHY GRF PIPE CON|, 490 lw  oxoo000110 |PIPE Combo PHY Configuration 
0 Register 0 
PIPE PHY GRF PIPE CON], oqo4 w_ |oxo0000000 PIPE Combo PHY Configuration 
ult Register 1 
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PIPE PHY GRF PIPE CON 0x0008 
PIPE PHY GRF PIPE CON 0x000C 


Reset =. 4 
0x00009401 PIPE Combo PHY Configuration 
Register 2 
PIPE Combo PHY Configuration 
0x00000002 Register 3 


0x000000CO |PIPE Combo PHY Status Register1 


PIPE PHY GRF LFPS DET PIPE Combo PHY LFPS Detect 
PIPE PHY GRE PHY INT |. 0000 eas PIPE Combo PHY Interrupt Signal 
See 0x00A4 w_ oxoo000000 PIPE Combo PHY Interrupt Status 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.20.2 Detail Registers Description 


PIPE PHY GRF PIPE CONO 
Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 


write_enable 
f Write enable for lower 16bits, each bit is individual. 
31216) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15 |RO 0x0 [reserved 


en 
PIPE PHY GRF PIPE CON|). 0445 w_ |oxo0000000 PIPE Combo PHY Configuration 
4 Register 4 


3 

PIPE PHY GRF PIPE STA 

TUS1 0x0034 
EN 


reserved 
pipe_rxstandby 
SATA mode 
Controls whether the PHY RX is active when the PHY is in any 
power state with PCLK on. RX_STANDBY is ignored when the PHY 
is in any power state where the high-speed receiver is always off. 
1'bO: Active 
1'b1: Standby 
14 RW |0x0 PCIe mode 
Controls whether the PHY RX is active when the PHY is in PO or 
POs. RX_STANDBY is ignored when the PHY is in P1 or P2 
1'bO: Active 
1'b1: Standby 
Only used in SATA and PCIe mode. USB3.0 mode should be tied 
to 1'bO. 
The value when override enable is selected. 
pipe_rxelecidle_disable 
RX electrical idle detect disable. The value when override enable 
13 RW |0x0 is selected. 
1'bO: Idle detect enable 
1'b1: Idle detect disable 
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| Bit |Attr|ResetValue| —Ci@eescription 


pipe_rxterm 
Control presence of receiver terminations. The value when 
override enable is selected. 
12 RW {0x0 1'bO: Termination removed 
1'b1: Termination present 
Only used in USB3.0 mode, PCIe and SATA mode should be tied 


to 1'bl. 


pipe_bypass_codec 

PCIe mode, USB mode, and SATA mode. The value when override 

enable is selected. 

Controls whether the PHY performs 8b/10b encode and decode. 
11 RW {0x0 1'bO: 8b/10b encode/decode performed normally by the PHY 

1'b1: 8b/10b encode/decode bypassed, 20bit 


8b/10b encode/decode bypass mode works only when 
BUS_WIDTH=2'b01 
It should be tie to 1'b1 in SATA low latency and SERDES mode. 


pipe_ebuffmode 
RX Elasticity Buffer operating mode selection. The value when 
override enable is selected. 
1'b0: Nominal half-full buffer mode 

10 rw loxo 1'b1: Nominal empty buffer mode 
In SATA and USB3.0 mode, when RX elastic buffer is operating at 
nominal empty buffer mode, RX_DATA_VALID is de-asserted 


which means elastic buffer is empty and no data is available. 
In PCIe mode, only nominal half-full Elasticity Buffer mode is 
supported. 


pipe_l1sub_entreq 
In PCIe mode 
L1 sub-state entry request signal in PCIe mode. 
When set to high, it instructs PHY to do power transition to L1 
sub-state. 
In SATA Mode 
RW {0x0 When set to high, it will be power down PLL. 
This signal could be connected to the L1 sub-state enable/request 
signal from controller 
Only used in PCIe and SATA mode, USB mode should be tied to 
1'bO. 
The value when override enable is selected. 
Reserved for current chip. 


pipe_mac_pclkreq_n 

PCIe common clock request signal in PCIe mode. 

The signal shall be low and CKREF_SRC[1:0] is set to 2'b10 when 

CKREFP/N and PCI_100M_CLK output from PHY is used for PCIe 
Rw loxt system with common clock 

Note: Details refer to CKREFP/N and PCI_100M_CLK. 

Only used in PCIe mode, USB and SATA mode should be tied to 


1'b1. 
This bit is a override bit for input CLKREQ for PHY when override 
selection enable. 
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| Bit |Attr|ResetValue| —Ci@eescription 


pipe_powerdown 
Power up or power down status control of Transceiver. If PIPE PHY 
support PIPE4.3, the powerdown is 4-bit, PIPE4.2 or below 2-bit. 
This filed is powerdown [1:0], powerdown[3:2] is controlled by 
pipe_powerdown_4p3. The value when override enable is 
selected. 
In PCIe mode 
4'hO: PO, normal mode 
4'h1: POs, low recovery time latency, power saving state 
4'h2: P1, longer recovery time latency, lower power saving 
4'h3: P2, lowest power state 
4'h4: P1.CPM 
4"h5: P1.1 
4'hc: P1.2 
Others: Reserved 
7:6 |RW |0x0 
In USB3.0 mode 
4'hO: PO, normal mode 
4'h1: P1, low recovery time latency, power saving state 
4'h2: P2, longer recovery time latency, lower power saving 
4'h3: P3, lowest power state 
Others: Reserved 
In SATA and Serdes mode 
4'hO: POWER_STATE_O operational state, PHY normal operation 
4'h1: PCLK on, TX common mode on 
4'h3: PCLK on, TX common mode off 
4'h5: PCLK off, TX common mode on 
4'h7: PCLK off, TX common mode off 
Others: Reserved 


pipe_rate 
Combo PHY link signaling rate. The value when override enable is 
selected. 
In PCIe mode 
2'b00: 2.5GT/s 
2'b01: 5.0GT/s 
Others: Reserved 
In USB3.0 mode 
2'b00: 5GT/s 
Others: Reserved 
5:4 RW |0x1 
In SATA mode 
2'b00: 1.5GT/s 
2'b01: 3.0GT/s 
2'b10: 6.0GT/s 
2'b1i1: Reserved 
In SERDES(QSGMII/SGMII) mode 
2'b00: 1.25Gbps 
2'b01: Reserved 
2'b10: 5.0Gbps 
2'bi1: Reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


pipe_phymode 
Combo PHY mode. 
2'b00: PCIe 
2'b01: USB3 
2'b10: SATA 
3:2 |RW |Ox0 2'b11: Serdes 
In RK3588 Combo PHY PIPE4.3. The PHY and controller usage list 
below when each PHY mode is set to PCIe: 
1LO connects to Combo PHY1, when pcie1l0_sel is set to 1'b1. 
1L1 connects to Combo PHY2, when pcieili_sel is set to 1'b1. 
1L2 connects to Combo PHYO. 


pipe_databuswidth 
Combo PHY PIPE data bus width. The value when override enable 
is selected. 
1:0 |RW /|0xO 2'b00: 32-bit, PCIe and USB3 only support 32-bit 
2'b01: 16-bit, SATA only support 16-bit 
2'b10: Reserved 
2'bi1: Reserved 


PIPE PHY GRF PIPE CON1 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
31 TO WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15 |RO_ [0x0 si reserved =—o™ UX BP C(t 


phy_clk_sel 
Combo Phy PIPE reference clock frequency selection. 
: 2'b00: 24M 
14:13/RW |0x0 >'b01: 25M 
2'b1i0: 100M 
2'b11: Reserved 


pipe_txpattern_sata 
Controls which pattern the PHY sends at the Gen 1 rate when 
sending OOB or initialization signaling. The PHY transmits this 
pattern at the Gen 1 rate regardless of what rate the PHY is 
: configured at. Used in SATA mode only. The value when override 
Pete RN) OxG enable is selected. 
2'b00: C ALIGN 
2'b01: C D24.3 
2'b10: C D10.2 
2'bi1: C Reserved 


pipe_txmargin 
10:8 |RW |0x0 Transmit margin control, combined with txswing to control TX 
output amplitude. The value when override enable is selected. 


pipe_txdeemph 
Transmitter de-emphasis level configuration. The value when 
override enable is selected. 
7:6 |RW |0x0 2'b00: -6dB 
2'b01: -3.5dB 
2'b10: No de-emphasis 
2'bi1: Reserved 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pipe_txswing 
Control transmitter voltage swing level. The value when override 
enable is selected. 
1'bO: Full swing 
1'b1: Low swing 
pipe_txcompliance 
Set the running disparity to negative. 
Only used in PCIe mode, USB and SATA mode should be tied to 
1'b0. 
The value when override enable is selected. 


pipe_txcommonmode_disable 

TX Common mode Control. 

1'bO: Enable 

1'b1: Disable 

The value when override enable is selected. 

pipe_txoneszeros 

This signal is used in USB3.0 mode for transmitting compliance 


pattern CP7 and CP8. 

When set to high, it causes the transmitter to transmit an 
alternating sequence of Os and 1s, regardless the states of 
TX_DATA. 

Only used in USB mode, PCIE and SATA mode should be tied to 
1'bO. 

The value when override enable is selected. 

pipe_txelecidle 

Forces TX output to electrical idle when asserted except in 
loopback, refer to PIPE spec for details on control signal usage. 
When asserted with TX_COMPLIANCE high, the PHY is fully 
powered off. 

Shall be kept high when SATA mode that is not in PO. 

The value when override enable is selected. 
pipe_txdectrx_loopback 

Used to tell the PHY to begin a receiver detection operation or to 
begin loopback. Refer to s PIPE spec for detail description. 

This signal shall be set to low when SATA mode that is not in PO. 
The value when override enable is selected. 


PIPE PHY GRF PIPE CON2 
Address: Operational Base + offset (0x0008) 


write_enable 

Write enable for lower 16bits, each bit is individual. 

1'bO: Write access disable 

1'b1i: Write access enable 

sel_pipe_txcompliance 

pipe_txcompliance selection. Override value is selected for PIPE 


PHY interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 


sel_pipe_txcommonmode_disable 
pipe_txcommonmode_disable selection. Override value is 
selected for PIPE PHY interface. 

1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 
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| Bit |Attr[ResetValue| ss ——Ci—“C;C‘~Ci scription 
sel_pipe_txoneszeros 
pipe_txoneszeros selection. Override value is selected for PIPE 
PHY interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 
sel_pipe_txelecidle 
pipe_txelecidle selection. Override value is selected for PIPE PHY 
interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 
sel_pipe_txdectrx_loopback 
pipe_txdectrx_loopback selection. Override value is selected for 
PIPE PHY interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 
sel_pipe_rxstandby 
sel_pipe_rxstandby selection. Override value is selected for PIPE 
PHY interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 
sel_pipe_rxelecidle_disable 
pipe_rxelecidle_disable selection. Override value is selected for 
PIPE PHY interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 


sel_pipe_rxterm 
pipe_rxterm selection. Override value is selected for PIPE PHY 


interface. 

1'bO: From controller side (Controller/Constant/PD GRF) 

1'b1: From PHY GRF 

sel_pipe_bypass_ codec 

pipe_bypass_codec selection. Override value is selected for PIPE 
PHY interface. 

1'bO: From controller side (Controller/Constant/PD GRF) 

1'b1: From PHY GRF 

sel_pipe_ebuffmode 

pipe_ebuffmode selection. Override value is selected for PIPE PHY 
interface. 

1'bO: From controller side (Controller/Constant/PD GRF) 

1'b1: From PHY GRF 

sel_pipe_lisub_entreq 

pipe_lisub_entreq selection. Override value is selected for PIPE 
PHY interface. 

1'bO: From controller side (Controller/Constant/PD GRF) 

1'b1: From PHY GRF 

sel_pipe_powerdown 

pipe_powerdown selection. Override value is selected for PIPE 
PHY interface. 

1'bO: From controller side (Controller/Constant/PD GRF) 

1'b1: From PHY GRF 

sel_pipe_mac_pclkreq_n 

pipe_mac_pclkreq_n selection. Override value is selected for PIPE 
PHY interface. 

1'bO: From controller side (Controller/Constant/PD GRF) 

1'b1: From PHY GRF 
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| Bit |Attr|ResetValue| Ci@eescription 


sel_pipe_rate 

pipe_rate selection. Override value is selected for PIPE PHY 
2 RW |0x0 interface. 

1'bO: From controller side (Controller/Constant/PD GRF) 

1'b1: From PHY GRF 


sel_pipe_phymode 

pipe_phymode selection. Override value is selected for PIPE PHY 
1 Rw lox0 interface. 

1'bO: From controller side (Controller/Constant/PD GRF) 

1'b1: From PHY GRF 

Reserved for RK3588 

sel_pipe_databuswidth 

pipe_databuswidth selection. Override value is selected for PIPE 

RW |0x1 PHY interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 


PIPE PHY GRF PIPE CON3 
Address: Operational Base + offset (OxO00C 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 

Write enable for lower 16bits, each bit is individual. 
31-16/WO- |0x0000 1'bO: Write access disable 

1'b1i: Write access enable 

qsgm_mode 

QSGMII mode enable. 
15 RW {0x0 1'bO: Other mode 

1'b1: QSGMII/SGMII mode 

Reserved in RK3588 


pipe_sel 

Control the PD PIPE interface source selection. 

For Combo PIPE PHYO 

2'b01: Connect to USB3 Controller 0 

2'b10: Connect to SATA Port 0 

Others: Reserved 

For Combo PIPE PHY1 

2'b01: Connect to USB3 Controller 1 
14:13;RW {0x0 2'b10: Connect to SATA Port 1 

2'b11: Connect to QSGMII Controller 

Others: Reserved 

For Combo PIPE PHY2 

2'bOO: Connect to PCIe2.0 Controller 

2'b10: Connect to SATA Port 2 

2'b11: Connect to QSGMII Controller 

Others: Reserved 

Reserved in RK3588 

reserved —s—SSSSSS 


12 |RO_|0x0 [reserved 
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| Bit |Attr[ResetValue| ss ——C—“‘;‘“—C*C‘~éi scription 
sel_clkreq 
CLKREQ for PIPE PHY source selection. Override value is selected 
for PIPE PHY interface. 
1'bO: From controller side(Controller/Constant/PD GRF/PHY GRF) 
1'b1: From GPIO mux for CLKREQ_N 
Because the CLKREQ is valid when high, so the 
pipe_mac_pclkreg_n should set to "0" when 
sel_pipe_mac_pclkreg_n is set to "1". 
sel_rxelecidle 
Rxelecidle to controller source selection. Override value is 
selected for PIPE PHY interface. 
1'bO: From PIPE PHY 
1'b1: When rxelecidle_disable is high, rxelecidle return "1" to 
controller 
phy_clk_ref_src 
Combo PHY PIPE reference clock source selection. 
2'b00: Use PLL_CKREF_INNER as reference clock source, 
CKREFP/N is not active, the PAD can be floating 
2'b01: Use CKREFP/N as input reference clock source 
2'b10: Use PLL_CKREF_INNER (From SoC CRU) as reference 
clock source, Use CKREFP/N as output clock to provide a 
differential 100M reference clock in PCIe mode while PIPE PHY 
CLKREQ is high. 
2'b11: Not allowed 
sel_pipe_txpattern_sata 
pipe_txpattern_sata selection. Override value is selected for PIPE 
PHY interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 
sel_pipe_txmargin 
pipe_txmargin selection. Override value is selected for PIPE PHY 
interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 
sel_pipe_txdeemph 
pipe_txdeemph selection. Override value is selected for PIPE PHY 
interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 
sel_pipe_txswing 
pipe_txswing selection. Override value is selected select for PIPE 
PHY interface. 
1'bO: From controller side (Controller/Constant/PD GRF) 
1'b1: From PHY GRF 


PIPE PHY GRF PIPE CON4 
ar REG ROSEE Value Base + offset (0x0010) 


[Attr/ Reset Value | 


write_enable 
0x0000 Write enable for lower 16bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 
reserved —C‘“‘Cs‘sSCS*zrS 


15:9 |RO 0x00 __—[reserved 
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| Bit |Attr|ResetValue| Ci eescription 


pipe_txdeemph_ext 
Extra direct control the txdeemph bit3. 


bist_mode 

BIST mode test in normal operation. 

4'hO: PHY Normal operation, default value of BIST_MODE 

4'h8: PHY external BIST from TXP/TXN to RXP/RXN 

4'h9: PHY internal BIST 

4'ha: PHY send 1'b0O on TXP and 1'b1 on TXN (only for VOL test) 
4'hc: PHY send 1'b1 on TXP and 1'bO on TXN (only for VOH test) 
4'he: PHY send D10.2 (only for Eye-Diagram test) 

Others: Reserved 


serdes_arch 


This signal indicates whether Serdes architecture and SATA low 
latency is enabled. 

2'b00: PCIe/USB/SATA normal working 

2'b01: Used for SATA SAPIS compliant controller, that bypass PHY 
elastic buffer to reduce latency, RX_DATA is the result of comma 
align. 

2'b10: General serdes mode and RX_DATA is the result of CDR in 
PMA 

2'bi1: General serdes mode and RX_DATA is the result of comma 
align 

pipe_powerdown_4p3 

For PIPE4.3 interface, the powerdown are 4 bit, the field is for 
powerdown[3:2]. Override value when override enable is 
selected. 


PIPE PHY GRF PIPE STATUS1 
Address: Operational Base + offset (0x0034) 


| Bit |Attr|/Reset Value| Ci eescription 
31:10|RO_|0x000000 


pipe_clkreq_n 

Indicates that the PHY is in corresponding state to L1-sub-state in 
0x0 PCIE mode, during which PHY reference clock could be turned off. 

This signal could connect to corresponding signal in controller IP, 

if applicable. 


pipe_power_presetn 

Bp |ro joo Rewer 
pipe_rxelecidle_o 
Indicates receiver detection of an electrical idle. When de- 
asserted with the PHY in P2 (PCIE Mode), indicates a detection of 
beacon, while indicate exit from electrical idle in other power 
states in PCIe mode. 
In USB3.0 mode, it indicates the detection of LFPS. 
In SATA mode, it indicates if there is no data/OOB received. 
pipe_phystatus_o 
Used to communicate completion of several PHY functions 
including power management state transitions, rate change and 
receiver detection. 
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| Bit |Attr|ResetValue| Ci@eescription 


pipe_rxstatus_o 
PIPE PHY receiver status. Encode receiver status and error codes 
for the received data stream when receiving data. 
3'b000: Received data OK 
3'b001: PCIe mode, 1 SKP added; USB mode: 1 SKP added; 
SATA mode: 1 ALIGN added Asseted width first byte of Align that 
was added 

5:3 0x0 3'b010: PCIe mode: 1 SKP Ordered set removed; 1 SKP Ordered 
Set removed; SATA mode: 1 or more ALIGNs 
3'b011: PCIe and USB mode: Receiver detected 
3'b100: 8B/10B decode error 
3'b101: Elastic buffer overflow 
3'b110: Elastic buffer under flow, this error code is not used if the 
elastic buffer is operating in the nominal buffer empty mode 
3'b111: Receive disparity error, overwritten by decode error 
reserved te sled 


2:0 |RO 0x0 __—[reserved 


PIPE PHY GRF LFPS DET CON 
Address: Operational Base + offset (0x0080) 


| Bit |Attr|/Reset Value| Ci escription 
31:8 |RO_|0x000000 


Ifps_detect_con 
: LFPS Detect Count Filter Control. 
POR TOROS This counter determines whether a rxelecidle (high pulse) is valid 
or not. The counter is based on Combo PIPE PHY APB PCLK. 


PIPE PHY GRF PHY INT EN 
Address: Operational Base + offset (Ox00A0) 


| Bit [Attr|ResetValue| ss ——“C;*i“C;C~éiS ecription = Cd 
[31:3 [RO_|0x00000000 |reserved ——“(‘“‘“(“‘(‘(C;S”SC“(‘(;’C*dz 

rxelecidle_11_fall_irq_en 

rxelecidle_11_ fall irq enable. 

1'bO: IRQ disable 

1'b1: IRQ enable 

Reserved for current PHY. 

rxelecidle_lO_fall_irq_en 

rxelecidle_|l0_ fall irq enable. 

1'bO: IRQ disable 

1'b1: IRQ enable 


PIPE PHY GRF PHY INT STATUS 
Address: Operational Base + offset (OxO0A4 


rxelecidle_11_fall_irg_st 
rxelecidle_11_ fall irq status. 
1'bO: Interrupt inactive 


1'b1: Interrupt active 
Reserved for current PHY. 
rxelecidle_lO_fall_irg_st 
rxelecidle_l0_ fall irq status. 
1'bO: Interrupt inactive 
1'b1: Interrupt active 
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6.21 USBDPPHY_GRF Register Description 


There are two USBDPPHY_GRF modules in RK3588.They have different base address. 
6.21.1 Registers Summary 


Value P 


USBDPPHY_GRF_CON1  [0x0004 [|W  |0x00000000 |USBDPPHY Control Register 1 
USBDPPHY_GRF CON2  |0x0008 |W ___|0x00000000 |USBDPPHY Control Register 2 
USBDPPHY_GRF CON3  [0x000C |W _ |0x00000000 |USBDPPHY Control Register 3 


USBDPPHY_GRF_STATUS1|0x0084 |W  |0x00000000 |USBDPPHY Status Register 


preg eee 0x00CO w_ |oxo0000009 LFPS Detect Control 


USBDPPHY_GRF_INT EN [0x00C4 |W |0x00000000 |Interrupt Enable Register 


ee GRO INI 2A 0x00C8 w_ |oxo0000000 Interrupt Status Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.21.2 Detail Registers Description 


USBDPPHY GRF CON1 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
SE1G WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


a5 |RO_|0xo_ si reserved 


rx_lfps_en 

Enable RX LFPS Detector Block. 
AS 0x8 1'b1: RX SQ enable 

1'bO: RX SQ disable 

usbdp_low_pwrn 

Used for the PMA power off function. 
ss RW: 0x0 1'bO: PMA block power off 

1'b1: PMA block 


12:0 |RO_|0x0000 


USBDPPHY GRF CON2 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower i16bits, each bit is individual 
31 pg WR, 100000 1'bO: Write access disable 

1'bi: Write access enable 

phy_clamp 
15 RW {0x0 1'bO: Normal mode 

1'b1: Clamp PHY output to special value 


debug_clock_sel 
select phy debug clock output 
; 2'b00: o_vcoclk_div40_mon 
a 2'b01: o_dbg_clk 
2'b10: o_dp_txclk 
2'b11: o_vcoclk_div40_mon 
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| Bit |Attr| Reset Value, 


debug_clk_gate_disable 


12 RW /|0x0 1'bO: Gate phy debug clock output 
1'b1: Do not gate phy debug clock output 


[11:0 [RO [0x000 reserved 


USBDPPHY_GRF_ CON3 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr|/ResetValue| Ci escription = 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:6 [RO |Oxo0O_ reserved 
soft_pipe3_txdetectrxloopbk 
RW {0x0 When USBDPPHY_GRF_CON3[0] is 1'b1, tx_detectrx_loopback 
is controlled by this bit. 


5 
soft_pipe3_powerdown 

4:3. |RW {0x0 When USBDPPHY_GRF_CON3[0] is 1'b1, powerdown is controlled 
by this bit. 


soft_pipe3_txelecidle 
2 RW {0x0 When USBDPPHY_GRF_CON3[0] is 1'b1, tx_elecidle is controlled 


by this bit. 


soft_pipe3_rxtermination 
1 RW |0x0 When USBDPPHY_GRF_CON3[0] is 1'b1, rx_termination is 
controlled by this bit. 


grf_control_sel 

1'bO: Normal mode 

1'b1: rx_termination , tx_elecidle, powerdown, 
tx_detectrx_loopback are controlled by GRF 


USBDPPHY GRF STATUS1 

Address: Operational Base + offset (0x0084) 

| Bit [Attr|ResetValue| = ——“—;~C‘“C;C™C~CiS criti Cd 

31:25|RO [0x00 ——sireserved ee —“‘i‘“*;s*S™S™S~S~SCSCCSCsd 
pipe_rxstatus 

24:22 Encodes receiver status and error codes for the received data 
stream when receiving data. 
pipe_rxelecidle 
Indicates receiver detection of an electrical idle. While deasserted 
with the PHY in P2, indicates detection of a beacon. 


pipe_phy_status 

Used to communicate completion of several PHY functions 
including power management state transitions, rate change, and 
receiver detection. 


pll_lock_done 
PLL Lock Indication 
This bit is high when PLL Locking is complete. 


18:0 |RO_|0x00000 


USBDPPHY GRF LFPS DET CON 

Address: Operational Base + offset (Ox00CO) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 [RO _|0xo00000_—ifreserved sd 
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| Bit |Attr|ResetValue| Ci@eescription 


: Ifps_detect_con 
LFPS filter counter control 


USBDPPHY GRF INT EN 
Address: Operational Base + offset (Ox00C4) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:1 [RO_|0x00000000 [reserved sd 


Ifps_l0_beacon_int_en 


beacon interrupt enable 
1'bO: Interrupt disable 
1'b1: Interrupt enable 


USBDPPHY_GRF INT STATUS 
Address: Operational Base + offset (0x00C8) 


| Bit [Attr/ResetValue| Ci ecription 
[31:1 [RO [0x00000000 |reserved 
Ifps_lO_beacon_int_status 
beacon interrupt status 
Write 1 to this bit will clear the interru 


6.22 USB2PHY_GRF Register Description 
There are four USB2PHY_GRF modules in RK3588.They have different base address. 


6.22.1 Registers Summary 


Reset ame 
[name | contest [ste] Sate | Desciton 


JUSB2PHY GRF_CONO | 
[USB2PHY GRF_CON2 _| 
JUSB2PHY GRE _CON3 | 
Nee Se ee ee 


J8B2PHY_GRF_BVALID_« GRE pwaae aR 0x0048 w_ |oxo0030100 USB2PHY BValid Filter Control 


USB2PHY_GRF_ID_ CON  |0x004C it 0x00030100 USB2PHY ID Filter Control 
USB2PHY _GRF_ INT MASK|0x0080 eae 0x00000000 


io GRF_INT STAT |9,.0084 w_ |ox00000000 Interrupt Status Register 
ok GRF INT STAT |p, 9988 w_ Joxoo000000 Interrupt Clear Register 


USB2PHY_GRF STATUSO |[0x00CO at 0x00000000 |USB2PHY Status Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.22.2 Detail Registers Description 


USB2PHY GRF CONO 
Address: Operational Base + offset (0x0000) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
aE TO WO: (0x0000 1'bO: Write access disable 
1'b1: Write access enable 


port_reset 
Per-Port Reset 
When asserted, this signal resets the corresponding port's 
transmit and receive logic without disabling the clocks within the 
USB 2.0 PHY. 

a2 BOK’ 1'b1i: The transmit and receive finite state machines (FSMs) are 
reset, and the line_state logic combinatorially reflects the state of 
the single-ended receivers. 


1'bO: The transmit and receive FSMs are operational, and the 
line_state logic becomes sequential after 11 PHYCLOCKO cycles. 


pllbtune 

14 Rw loxd PLL Bandwidth adjustment 
This adjustment doubles the bandwidth of the PLL as needed for 
some input reference clock frequencies. 


pllptune 
PLL Proportional Path Tune 
This signal should be set to the Design default. 
4'b1111: 4.75x 
4'b1110: 4.50x 
4'b1101: 4.25x 
4'b1100: 4.00x, Design default 
4'b1011: 3.75x 
4'b1010: 3.50x 
13:10;}RW |Oxc 4'b1001: 3.25x 
4'b1000: 3.00x 
4'b0111: 2.75x 
4'b0110: 2.50x 
4'b0101: 2.25x 
4'b0100: 2.00x 
4'b0011: 1.75x 
4'b0010: 1.50x 
4'bo001: 1.25x 
4'b0000: 1.00x 


pllitune 

PLL Integral Path Tune 

This signal should be set to the Design default. 
RW |0x0O 2'b11: 2.0x 

2'b10: 1.5x 

2'bO1: 1.0x 

2'b00: 0.5x, Design 


tune 
VBUS Valid Threshold Adjustment 
This bus adjusts the voltage level for the VBUS Valid threshold. 
: +12.59% 
: +9.63% 
7:5 |RW |0x3 : +6.42% 
: +3.21% 
: 0, Design default 
: -2.96% 
: -6.17% 
: -9.38% 
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disable 

OTG Block Disable 

This signal powers down the VBUS Valid comparator, but not the 
4 Rw loxo Session Valid comparator, nor the ID detection circuitry. To save 

power, if the application does not use the OTG function, this input 

can be set high. 

1'b1: The OTG block is powered down. 

1'bO: The OTG block is powered up. 


compdistune 
Disconnect Threshold Adjustment 
This bus adjusts the voltage level for the threshold used to 
detect a disconnect event at the host. 
3'b111: +15.20% 
3'b110: +11.15% 
Sane Sexe 3'b101: +7.05% 
3'b100: +3.59% 
3'b011: 0 
3'b010: -2.94% 
3'b001: -5.96% 
3'b000: -8.58% 


common_on_n 

Common Block Power-Down Control 

This signal controls the power-down signals in the 
REFCLK_LOGIC, Bias, and PLL blocks when the USB 2.0 PHY is in 
Suspend, or Sleep mode. 

RW |0x0 1'b1: In Suspend mode, the REFCLK_LOGIC, Bias, and PLL blocks 
are powered down. In Sleep mode, the Bias and PLL blocks are 
powered down. 
1'bO: In Suspend or Sleep modes, the REFCLK_LOGIC, Bias, and 
PLL blocks remain powered. With this setting, the input reference 
clock must remain on and valid during suspend or sleep. 


USB2PHY GRF CON1 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x8Q00 1'bO: Write access disable 
1'b1: Write access enable 


txrisetune 

HS Transmitter Rise/Fall Time Adjustment 

This bus adjusts the rise/fall times of the high-speed waveform. 
15:14|;RW |Ox1 2'b11: -3.24% 

2'b10: -1.33% 

2'b0O1: 0, Design default 

2'b00: +2.19% 


txhsxvtune 
Transmitter High-Speed Crossover Adjustment 
This bus adjusts the voltage at which the DPO and DMO signals 
: cross while transmitting in HS mode. 
Beene Oxo 2'b11: 0, Default setting 
2'b10: +11.05 mV 
2'b0O1: -9.2 mV 
2'b00: +0.67 mV 
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txvreftune 
HS DC Voltage Level Adjustment 
This bus adjusts the high-speed DC level voltage. 
4'b1111: +21.58% 
4'b1110: +17.66% 
4'b1101: +13.74% 
4'b1100: +11.78% 
4'b1011: +9.81% 
4'b1010: +7.85% 
11:8 |RW |0x6 4'b1001: +5.89% 
4'b1000: +3.92% 
4'b0111: +1.96% 
4'b0110: 0, Design default 
4'b0101: -1.96% 
4'b0100: -3.92% 
4'b0011: -5.89% 
4'b0010: -7.85% 
4'b0001: -9.81% 
4'b0000: -13.73% 


txfsistune 
This bus adjusts the low- and full-speed single-ended source 
impedance while driving high. The following adjustment values 
are based on nominal process, voltage, and temperature. 
4'b1111: -10.33% 

a eveione 4'b0111: -5.49% 
4'b0011: 0, Design default 
4'b0001: +6.34% 
4'b0000: +13.63% 
All other bit settings are reserved. 


txpreemppulsetune 
This signal controls the duration for which the HS pre-emphasis 
current is sourced onto DPO or DMO. The HS Transmitter 

3 rw |oxo preemphasis duration is defined in terms of unit amounts. One 
unit of pre- emphasis duration is approximately 580 ps and is 
defined as 1X pre- emphasis duration. 
1'b1: 1x, short pre-emphasis current duration 
1'bO (design default): 2x, long pre-emphasis current duration 
sqrxtune 
Squelch Threshold Adjustment 
This bus adjusts the voltage level for the threshold used to detect 
valid high-speed data. 
3'b111: -21.12% 
3'b110: -15.93% 

Fy hie ti 3'b101: -10.53% 
3'b100: -5.41% 
3'b011: 0, Design default 
3'b010: +5.14% 
3'b001: +10.51% 
3'bO00: +15.68% 


USB2PHY GRF CON2 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
SE LOO; }Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


a5 |RO_|OxO_ reserved 


dcdenb 

Enhanced Data Contact Detection Enable 

Enables current sourcing on the D+ line. For special applications, 

the IDP_SRC control and the RDM_DWN control are separated. 
14 Rw loxo For standard DCD operation in accordance with the Battery 

Charger v1.2 specification, simultaneously set DCDENBO=1'b1 (to 

enable IDP_SRC) and set DMPULLDOWNO =1'b1 (to enable 

RDM_DWN). Set both signals to 1'bO when DCD is completed. 

1'b1: IDP_SRC current is sourced onto DPO 

1'bO: IDP_SRC current is disabled 

siddq 

IDDQ Test Enable 

This test signal enables you to perform IDDQ testing by powering 
13 RW |0x0 down all analog blocks. Before asserting SIDDQ, ensure that 

TESTBURNIN is set to 1'b0O, and RETENABLEN is set to 1'b1. 

1'b1: The analog blocks are powered down. 

1'b0O: The analog blocks are powered up. 


txrestune 
USB Source Impedance Adjustment 
In some applications, there can be significant series resistance on 
the D+ and D- paths between the transceiver and cable. This bus 
adjusts the driver source impedance to compensate for added 
series resistance on the USB. 
Note: Any setting other than the default can result in source 

12:11/RW lox1 impedance variation across process, voltage, and temperature 

, conditions that does not meet USB 2.0 specification limits. 

2'b11: Source impedance is decreased by approximately 4.74 
ohm 
2'b10: Source impedance is decreased by approximately 2.5 ohm 
2'b01: 0, Design default 
2'b00: Source impedance is increased by approximately 3.23 
ohm 
If this bus is not used, leave it at the default setting. 
sleempm 
Sleep Assertion 
Asserting this signal places the USB 2.0 PHY in Sleep mode 
according to the USB 2.0 Link Power Management (LPM) 
addendum to the USB 2.0 specification. In Sleep mode, the 

10 RW /0x1 transmitter is tristated and the USB 2.0 PHY circuits are powered 
down except for the REFCLK_LOGIC block. The REFCLK_LOGIC 
block remains powered when the USB 2.0 PHY is placed in Sleep 
mode. 
1'b1: Normal operating mode 
1'bO: Sleep mode 


jo |RO_|oxo_ reserved 
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| Bit |Attr|ResetValue| — ——“‘C;; CD eScription =— Cid 
retenable_n 
Retention Mode Enable 
Retention mode allows the USB 2.0 PHY to retain internal digital 
core signal states when the PHY DVDD supply is lowered to a 
process specific retention voltage level. Retention mode also 
forces all internal DVDD-to-VDD18 level translators into a 
predefined state based on the PHY operating mode. 
vdatsrcenb 
Battery Charging Sourcing Select 
Enables or disables sourcing for battery charging. 
1'b1: Data source voltage (VDAT_SRC) is enabled. 
1'bO: Data source voltage (VDAT_SRC) is disabled. 
vdatdetenb 
Battery Charging Attach/Connect Detection Enable 
Enables or disables attach/connect detection. 
1'b1: Data detect voltage (CHG_DET) is enabled. 
1'b0O: Data detect voltage (CHG_DET) is disabled. 
chrgsel 
Determines whether current is sourced onto or sunk from DPO or 


The definitions shown below apply when 
CHRGSRCPUENBO[1:0]=2'b00. See CHRGSRCPUENBO[1:0] for 
other modes. 

1'b1: Data source voltage (VDAT_SRC) is sourced onto DMO and 
sunk from DPO. 

1'bO: Data source voltage (VDAT_SRC) is sourced onto DPO and 
sunk from DMO. 

txpreempamptune 

HS Transmitter Pre-Emphasis Current Control 

This signal controls the amount of current sourced to DPO and 
DMO after a J-to-K or K-to-J transition. The HS Transmitter pre- 
emphasis current is defined in terms of unit amounts. One unit 
amount is approximately 2 mA and is defined as 1X pre-emphasis 


2'b11: HS Transmitter pre-emphasis circuit sources 3x pre- 
emphasis current. 

2'b10: HS Transmitter pre-emphasis circuit sources 2x pre- 
emphasis current. 

2'b01: HS Transmitter pre-emphasis circuit sources 1x pre- 
emphasis current. 

2'bOO (design default): HS Transmitter pre-emphasis is disabled. 


soft_con_sel 
Soft control select Bit. 


vbusvidextsel 

External VBUS Valid Select 

This signal selects either the VBUSVLDEXTO input or the internal 

Session Valid comparator to detect whether the VBUS signal on 

the USB cable is valid and to assert the DPO pull-up resistor. The 
1 Rw loxo activation of the DPO pull-up resistor also depends on the state of 

XCVRSELO[1:0], OPMODEO[1:0], TERMSELO, DPPULLDOWNO, and 

DMPULLDOWNO. 

1'b1: The VBUSVLDEXTO input is used to assert the DPO pull-up 

resistor. 

1'bO: The internal Session Valid comparator is used to assert the 

DPO pull-up resistor. 
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vbusvlidext 

External VBUS Valid Indicator 

This signal is valid in Device mode and only when the 

VBUSVLDEXTSELO signal is set to 1'b1. VBUSVLDEXTO0O indicates 

whether the VBUS signal on the USB cable is valid. In addition, 
Rw lox0 VBUSVLDEXTO enables the pull-up resistor on the D+ line. 

VBUSVLDEXTO does not change the OTGSESSVLDO output. 

1'b1: The VBUS signal is valid, and the pull-up resistor on D+ is 

enabled. 

1'bO: The VBUS signal is not valid, and the pull-up resistor on D+ 

is disabled. In Host mode, this input is not used and can be tied 

to 1'bO. 


USB2PHY GRF CONS3 
Address: Operational Base + offset (OxO00C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
3T:16)WO }0x0000 1'bO: Write access disable 
1'b1: Write access enable 


suspend_con 
Only exsit in GRF for USB2PHY of U3 port. 
usbphy suspend control signal. 
If USB2PHY_GRF_CON3[11] is 1, USB2PHY.SUSPENDMO is 
controlled by USB2PHY_GRF_CON3[12]; 
If USB2PHY_GRF_CON3[11] is 0 and 
USB2PHY_GRF_CON3[14:13] is 0x3, USB2PHY.SUSPENDMO is 

: controlled by usbotg_utmi_suspend_n & 

Toe r ERE CxO usbotg_utmi_l1_suspend_n; 

If USB2PHY_GRF_CON3[11] is 0 and 
USB2PHY_GRF_CON3[14:13] is 0x1, USB2PHY.SUSPENDMO is 
controlled by USB2PHY_GRF_CON3[15]; 
If USB2PHY_GRF_CON3[11] is 0 and USB2PHY_GRF_CON3[13] 
is Ox0, USB2PHY.SUSPENDMO is controlled by 
~usbotg_utmi_suspend_com_n & 
~usbotg_utmi_l1_suspend_com_n. 


vdatreftuneO 
Data Detect Voltage Adjustment 
This bus adjusts the threshold voltage level (Vdat_ref) used to 
. detect data during charger type detection. 

SURE 2'b11: -19.8% 
2'b10: -9.84% 
2'b0O1: 0, Design default 
2'b00: +9.93% 
hsxcvrextctlO 
HS Transceiver Asynchronous Control 
This signal asynchronously selects the HS transceiver Tx/Rx path. 
This signal can be used with the bypass signals in 

RW /|0x0 "UART/Autoresume Signals" on page 50 to perform proprietary 

tests on the HS Tx / Rx paths. The PHY must be in an HS state 
with XCVRSELO[1:0] = 2'b00 and TERMSELO = 1'bO. 
1'b1: HS Tx/Rx path is selected 
1'bO: FS Tx/Rx path is selected 
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autorsmenbO 

Autoresume Mode Enable 

Autoresume mode can be used when the USB 2.0 PHY is 

operating in a host role. This mode enables the autoresume logic 
7 Rw oxo in the PHY, so that the PHY will automatically respond to a remote 

wake-up resume-k from a peripheral, without initial involvement 

from the host controller. The PHY will respond to a remote wake- 

up resume-k by driving out its own resume-k. The PHY resume-k 

will be held until the host controller takes over and configures the 

PHY to continue driving the resume-k. 

bypasssel 

Transmitter Digital Bypass Select 

Enables/disables Transmitter Digital Bypass mode. The standard 

Rw lox0 FS UART mode is selected by setting HSXCVREXTCTLO = 1'bO, 

and a proprietary HS test mode is selected by setting 

HSXCVREXTCTLO = 1'bl1. 

1'b1: Transmitter Digital Bypass mode is enabled. 

1'bO: Transmitter Digital Bypass mode is disabled 


bypassdmen 
DMO Transmitter Digital Bypass Enable 
Enables/disables the DMO FS/LS driver (if HSXCVREXTCTLO = 
1'bO) in Transmitter Digital Bypass mode. FS mode is the 
standard UART mode. To use this mode,BYPASSSELO must be 

5 RW |0x0 1'bl 
1'b1: DMO FS/LS driver (if HSXCVREXTCTLO = 1'bO) is enabled 
and driven with the BYPASSDPDATAO signal. 
1'b0: DMO FS/LS driver (if HSXCVREXTCTLO = 1'bO) is disabled in 
Transmitter Digital Bypass mode. 


sft_utmi_termselect 

4 RW |0x0 When soft_con_sel is 1'b1, termselect is controlled by 
sft_utmi_termselect. 
sft_utmi_xcvrselect 

3:2. |RW |0x0 When soft_con_sel is 1'b1, xcvrselect is controlled by 
sft_utmi_xcvrselect. 


sft_utmi_opmode 
1:0 |RW |0xO When soft_con_sel is 1'b1, opmode is controlled by 
sft_utmi_opmode. 


USB2PHY_GRF CON4 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value, 


Pi escription sd 
write_enable 
é Write enable for lower 16bits, each bit is individual 
3Y- 16) WONOxX0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO_ |0x00__—|reserved 


reserved 
sft_suspend_n 

rw loxo Only exsit in GRF for USB2PHY of U2 port. 
When soft_con_sel is 1'b1, suspend is controlled by 
sft_suspend_n register. 


3 ew foo se 


sft_vbus_sel 
3 aw ooo software control select. 
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| Ctts—“‘(‘CON(OUScription Cd 
sft_vbus 

2 few 0x0 When sft_vbus_sel is 1'b1, vbusvalid and bvalid is controlled by 
sft_vbus. 
reserved 


i |RO_|0xo_ [reserved 


idpullup 

Rw lox0 Only exsit in GRF for USB2PHY of U3 port. 
Pull-up enable control for IDDIG pin. 
High valid. 


USB2PHY GRF LS CON 

Address: Operational Base + offset (0x0040) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:20[RO_|Oxo0O_ reserved 


: linestate_filter_con 
saclay host/otg port linestate filter time control register. Unit: PCLK 


USB2PHY_GRF DIS CON 
Address: Operational Base + offset (0x0044) 


| Bit |Attr|/ResetValue| Ci eescription 
31:20|RO_|0x000 


; disconnect_filter_con 
ices host/otg port hostdisconnect filter time control register. Unit: PCLK 


USB2PHY_GRF BVALID CON 

Address: Operational Base + offset (0x0048 

| Bit |Attr[ResetValue|  ——<s—<—;‘“;C Ci scription 
[31:20[RO |Ox00O_——sireserved — ——“‘“(‘“‘(‘“‘(‘(“(‘(‘;*s*SC*C*C*C*C:C*~idzC 


bvalid_filter_con 
otg port bvalid filter time control register. Unit: PCLK 


USB2PHY GRF ID CON 
Address: Operational Base + offset (Ox004C) 


bit. |Attr] Reset Value | ay QQ __Deseription 
or reserved —‘“‘“‘“‘;SW!UUUUUUUUCd@d 


id_filter_con 
OxOOSO1OR otg ID port filter time control register. Unit: PCLK 


USB2PHY GRF INT MASK 
Address: Operational Base + offset (0x0080) 


| Bit |Attr| Reset Value 


write_enable 
‘ Write enable for lower 16bits, each bit is individual 
34-16) WONOx0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 _|RO_|0x000 


otgO_disconnect_irq_en 
: otgO_disconnect_irq edge status enable 
Ges RW 0x0 2'bx1: Disconnect rising edge irq status enable 
2'bix: Disconnect falling edge irq status enable 
otgO_id_irq_en 
: otgO_id edge status enable 
eee (EME 0x8 2'bx1: ID rising edge irq status enable 
2'b1x: ID falling edge irq status enable 
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otgO_bvalid_irq_en 
. otgO_bvalid edge status irq enable 
ab Rng 2'bx1: Bvalid rising edge irq status enable 
2'b1x: Bvalid falling edge irq status enable 


otgO_linestate_irq_en 
RW |0x0 otgO_linestate change status irq enable 
High valid. 


USB2PHY GRF INT STATUS 
Address: Operational Base + offset (0x0084) 
| Bit [Attr/ResetValue| Céeescription 
[31:7 [RO _|0x0000000_|reserved 
otgO_disconnect_irq 
otgO_disconnect_irq edge status 
2'bx1: Disconnect rising edge irq status 
2'bix: Disconnect falling edge irq status 
otgO_id_irq 
otgO_id edge status 
2'bx1: ID rising edge irq status 
2'b1x: ID falling edge irq status 
otgO_bvalid_irg 
otgO_bvalid edge status irq status 
2'bx1: Bvalid rising edge irq status 
2'bix: Bvalid falling edge irq status 


0x0 otg0_linestate_irq 
otgO_linestate change status irq status 


USB2PHY GRF INT STATUS CLR 
Address: Operational Base + offset (0x0088 


| Bit |Attr|/Reset Value| Ci eescription 
31:7 |RO_|0x0000000 


otgO_disconnect_irq_clr 
otgO_disconnect_irq edge status clear, write 1 to clear irq status 

6:5 Iwo loxo an Disconnect rising edge irq status clear, write 1 to clear irq 
2'b1x: Disconnect falling edge irq status clear, write 1 to clear irq 
status 
otgO_id_irq_clr 

4:3. |wo loxo otgO_id edge status clear, write 1 to clear irq status 

, 2'bx1: ID rising edge irq status clear, write 1 to clear irq status 

2'b1x: ID falling edge irq status clear, write 1 to clear irq status 


otgO_bvalid_irq_clr 
otgO_bvalid edge status irq status clear, write 1 to clear irq status 

2:1 |wo loxo 2'bx1: Bvalid rising edge irq status clear, write 1 to clear irg 
status 
2'b1x: Bvalid falling edge irq status clear, write 1 to clear irg 
status 
otgO_linestate_irq_clr 

WO |0x0 otgO_linestate change status irq status clear, write 1 to clear irg 

status 


USB2PHY GRF STATUSO 

Address: Operational Base + offset (Ox00CO) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:12|RO_|0xo0000_—ifreserved 
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otgsessvld 
OTG Device Session Valid Indicator (Low Voltage) This controller 
signal is output from the USB 2.0 PHY's Session Valid comparator 
and indicates whether the voltage on VBUS is below the OTG 

11 0x0 Device Session Valid threshold. 
1'b1: The voltage on VBUS is above the OTG Device Session Valid 


threshold. 
1'bO: The voltage on VBUS is below the OTG Device Session Valid 
threshold. 


utmi_linestate 
Line State Indicator 
This controller bus reflects the state of the single-ended 
receivers. In Suspend or Sleep mode, this bus is a combinatorial 
output (directly reflecting the current state of D- and D+, 

10:9 0x0 


respectively). 

11: SE1 (D+ high, D- high) 

10: K state for high-speed and full-speed USB traffic; J state for 
low-speed USB traffic (D+ low, D- high) 

01: J state for high-speed and full-speed USB traffic; K state for 
low-speed USB traffic (D+ high, D- low) 

00: SEO (D+ low, D- low) 


0x0 utmi_vbusvalid 
VBUS valid status. 
utmi_avalid 

0x0 utmi_bvalid 
VBUS bvalid status. 


utmi_iddig 
IDDIG status. 

? ox0 1'bO: Host 
1'b1: Device 
hsrxdatO 
This signal asynchronously outputs the state of the HS receiver. 
This signal can be used with the bypass signals in 
"UART/Autoresume Signals" on page 50 to perform proprietary 
tests on the HS Rx block. The PHY must be in an HS state with 

4 0x0 XCVRSELO[1:0] = 2'b00 and TERMSELO = 1'b0. HSXCVREXTCTLO 


must be set to 1'b1 to use this mode. HSRXDATO is gated to 1'bO 
if HSXCVREXTCTLO = 1'bO. 

1'b1: If HSXCVREXTCTLO = 1'b1 and HSSQUELCHO = 1'bO, the 
HS differential receiver has detected an HS J. 

1'bO: If HSXCVREXTCTLO = 1'b1 and HSSQUELCHO = 1'bO, the 
HS differential receiver has detected an HS K. 
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the HS Rx block. The PHY must be in an HS state with 
XCVRSEL[1:0] = 2'b00O and TERMSEL = 1'b0. HSXCVREXTCTL 
must be set to 1'b1 to use this mode. HSSQUELCH is gated to 
1'bO if HSXCVREXTCTL = 1'bO. 

1'b1: If HSXCVREXTCTL = 1'b1, the HS squelch detector has not 
detected a valid HS VIL level. The line is squelched. 

1'bO: If HSXCVREXTCTL = 1'b1, the HS squelch detector has 
detected a valid HS VIL level. The line is not squelched. The 
HSRXDAT signal indicates whether the detected signal isaJora 
K. 


fsvminus 
Single-Ended D- Indicator 
0x0 This controller signal indicates the state of the D- line in normal 


hssquelchO 

HS Squelch Detector Asynchronous Output 

This signal asynchronously outputs the state of the HS squelch 

detector. This signal can be used with the bypass signals in 

"UART/ 

Autoresume Signals" on page 50 to perform proprietary tests on 
0x0 


operation. 
1'b1: The voltage on D- is high. 
1'bO: The voltage on D- is low 


fsvplus 
Single-Ended D+ Indicator 
0x0 This controller signal indicates the state of the D+ line during 


normal operation or UART data reception. 
1'b1: The voltage on D+ is high. 
1'bO: The voltage on D+ is low 


1'b0: VDP < VDAT_REF (for CHRGSELO = 1'b1) or VDM < 
VDAT_REF (for CHRGSELO = 1'bO) 


chgdet 

Battery Charger Detection Output 

Indicates whether the voltage level on DPO or DMO is greater 
0x0 than VDAT_REF as defined in the Battery Charger specification. 

1'b1: VDP > VDAT_REF (for CHRGSELO = 1'b1) or VDM > 

VDAT_REF (for CHRGSELO = 1'bO) 


6.23 HDPTXPHY_GRF Register Description 
There are two HDMITXPHY_GRF modules in RK3588.They have different base address. 
6.23.1 Registers Summary 


Reset Pier 
[name [ones sie] Fanse | Desciton 


HDPTXPHY_GRF_CONO [0x0000 |W _ |0x00000000 |HDPTXPHY Control Register 0 


HDPTXPHY_GRF CON1  [0x0004 |W __|0x00000000 |HDPTXPHY Control Register 1 
HDPTXPHY_GRF STATUSO[0x0080 |W |0x00000000 |HDPTXPHY Status Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.23.2 Detail Registers Description 


HDPTXPHY _GRF CONO 
Address: Operational Base + offset (O0x0000) 
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write_enable 
: Write enable for lower 16bits, each bit is individual 
oP Fe WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115:12[RO_ [Oxo [reserved 
ro_ref_clk_sel 

Input Reference Clock source selector 

This pin controls reference clock source 

11:10;/RW 2'bOO: Input reference clock from refclk_xtal 

2'b0O1: Input reference clock from sideband IO. 

2'b10: Input reference clock from LC PLL (cascade mode). 
2'b11: Input reference clock from refclk_soc_pll 

Ic_ref_clk_sel 

Input Reference Clock source selector 

This pin controls reference clock source 

2'bOO: Input reference clock from refclk_xtal 

2'b0O1: Input reference clock from sideband IO. 

2'b10: Input reference clock from RO PLL. 

2'bi1: Input reference clock from refclk_soc_pll (System PLL). 
pll_en 

PLL Block Enable Signal. 

1'bO: Disable 

1'b1: Enable 


Bias Block Enable Signal 
1'bO: Disable 
1'b1: Enable 


Band Gap Reference Block Enable Signal. 

1'bO: Disable 

1'b1: Enable 

tx_aux_tx_mode 

When hdptx_mode_sel is 1'bO, this bit controls the 
i_aux_tx_mode of PHY. 

Enables transmission in AUX mode. 

earc_rx_mode 

When hdptx_mode_sel is 1'b1, this bit controls the 
i_earc_rx_mode of PHY. 

Enables CMDC receiver in eARC mode. 

earc_tx_mode 

When hdptx_mode_sel is 1'b1, this bit controls the 
i_earc_tx_mode of PHY. 

Enables CMDC transmission in eARC mode. 

hdptx_mode_sel 

1'bO: earc_tx_mode/earc_rx_mode/aux_tx_mode is controlled by 
HDMITX controller 

1'b1: earc_tx_mode/earc_rx_mode/aux_tx_mode is controlled by 
EDP controller or GRF. 


7: 
et 


HDPTXPHY_GRF CON1 
Address: Operational Base + offset (0x0004) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
oP LO WO, Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


Vo oe 
dbgclk_gate 
y few 0x0 1'bO: Gate debug clock. 
1'b1: Do not ened debug clock. 


6:4 |RO |OxO reserved 


dbgclk_sel 

Debug clock select: 

4'dO: hdptx_o_dig_refclk 

4'd1: hdptx_o_mon_clk 

4'd2: hdptx_o_earc_dmac_rxclk 

4'd3: hdptx_o_tx_link_sym_clk 
RP ORe 4'd4: hdptx_o_tx_hs_clk 

4'd5: hdptx_i_tx_data_clk 

4'd6: hdptx_o_hdmi_pixel_clk 

4'd7: hdptx_o_aux_arc_rxdata 

4'd8: hdptx_i_aux_earc_txdata_i 

4'd9: hdptx_i_aux_tx_mode 


HDPTXPHY GRF STATUSO 
Address: Operational Base + offset (0x0080 


| Bit |Attr|ResetValue|  —s—s/s———Ciescription 
31:4 |RO_|0x0000000 


o_pll_lock_done 
0x0 PLL Lock Indication 
The pin is high when PLL locking is completed. This means that 


all the output clocks are at the correct frequency. 


o_phy_clk_rdy 

> 0x0 Indicates PHY data path clock outputs are stable 
1'b1: Clocks are ready 
1'bO: Clocks are not ready 


o_phy_rdy 
0x0 Indicates PHY lanes are ready for data transmission 


1'b1: PHY lanes are ready 
1'bO: PHY lanes are not read 


o_sb_rdy 

Indicates sideband calibrations are complete and ready for 
0x0 sideband transceiver operations 

1'b1: Sideband block ready 

1'bO: Sideband block not read 


6.24 MIPICDPHY_GRF Register Description 
There are two MIPICDPHY_GRF modules in RK3588.They have different base address. 
6.24.1 Registers Summary 


Reset ener 
[name | ontest [sce] Sats | Desciton 


MIPICDPHY_GRF_CONO [0x0000 |W _ |0x00000000 |MIPICDPHY Control Register 0 
MIPICDPHY_GRF_CON1 [|0x0004 [|W |0x00000000 |MIPICDPHY Control Register 1 
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Reset 
ate [oe foe SE | 
ee GRF STATUS |p, o980 w_ |oxoo000000 MIPICDPHY Status Register 0 


MIICDERY GRF_STATUS |9, 9984 w_ |oxo0000000 MIPICDPHY Status Register 1 
pBICDERY GRE STATUS GRF STATUS |9 998g w_ |oxo0000000 MIPICDPHY Status Register 2 


es Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.24.2 Detail Registers Description 


MIPICDPHY GRF CONO 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value Description 


write_enable 
: Write enable for lower 16bits, each bit is individual 

eB EO WO OXD000 1'bO: Write access disable 
1'b1: Write access enable 
dcphy_clamp_en 
DCPHY output clamp enable 

RM 0X8 1'b0O: Normal mode 

1'b1: Clamp phy output to special value 


Baw foo iver 


s_cphy_mode 
3 aw fro [esse ste onal ofsave data ne, PHY mode select signal of slave data lane. 


a reserved O™—OCOCC 


m_cphy_mode 
jo rw Joxo C-PHY mode select signal of master data lane. 


MIPICDPHY GRF CON1 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual 
31 TO WO |0x0000 1'bO: Write access disable 

1'bi: Write access enable 
a NS dcphy_hsclk_inv_sel 
15 RW {0x0 1'bO: Normal mode 

1'b1: Invert M_TXWORDCLKHSCLK to controller. 


po) [ppcitmn 
RW po If ppi_if_man_en is 1, M_TXREQUESTESCO, M_TXTRIGGERESCO, 
M_TXCLKESCCLK and M_TXCLKESCO are controlled by GRF. 


m_txtriggeresc 
Escape mode transmit trigger 0. 
ode (aed ice If ppi_if_man_en is 1, M_TXTRIGGERESCO is controlled by this 

bit. 
m_txrequestesc 

rw loxo Escape mode transmit request, high active. 
If ppi_if_man_en is 1, M_TXREQUESTESCO is controlled by this 
bit. 
txclkesc 

Rw loxo Escape mode clock. 
If ppi_if_man_en is 1, M_TXCLKESCCLK and M_TXCLKESCO is 
controlled by this bit. 
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| Bit |Attr[ResetValue|  —————Ci—“C;*C—C‘~Ci scription 
’ s_forcerxmode 
ss Force lane into receive mode/wait for stop state. Active high. 


: m_forcetxstopmode 
Force lane into transmit mode generate stop state. Active high. 


MIPICDPHY_GRF STATUSO 
Address: Operational Base + offset (0x0080) 


| Bit [Attr/ResetValue| Ci ecription 
[31:10/RO_[0x000000__—i|reserved 
pll_cnt_done 
When PLL_EN is set to high , PLL lock counter is started to 
generate a delay to get a stabilized clock. The lock counter 
expires when the count value reaches the value set as 
REG _PLL_LOCK_CNT(pll_con7[15:0]). Then, the interface signal 
PLL_CNT_DONE is asserted. 
m_stopstateclk 
Lane is in stop state. Active high. 


s_stop_state 
Lane is in stop state. Active high. 


m_stopstate 


Data lane is in stop state. Active high. 


MIPICDPHY_GRF STATUS1 
Address: Operational Base + offset (0x0084 


m_phyerrOlane 
ro foxooiaktevtone ror status, 
MIPICDPHY GRF STATUS2 
Address: Operational Base + offset (0x0088) 
0x0000 


s_phyerr3 

Ox Slave lane error status 
s_phyerr2 
Slave lane error status. 
s_phyerr1 
Slave lane error status. 


. s_phyerrO 
pio |Ro-foxoSiivelaneerrorstaus. 


6.25 PMU1_IOC Register Description 


6.25.1 Registers Summary 


Reset aoe 
[name | orast [sis] Game | Deerinton 


EEE ee GPIOOA IOMU! 4 0000 w_ Joxooo00020 GPIOOA IOMUX Select Low bits 
ar mcrae is [001 w_ |oxoo000000 GPIOOA IOMUX Select High bits 
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ee ee 
SELL foxo008 [Ww _[oxano00000 |cPIone 1OMUX Select Low bts 
pu toc GPioga ps Ljoxoo1o |W foxooo0iiii [wp 
PMU1 IOC GPIOOA DS Hlox0014 |W  foxoooo1111 | — Strength Control 

pus ioc cpione pss foxooie |W foxooooiiit ots 


PMU1 IOC GPIOOA P ox0020 IW |Ox0000C751 |GPIOOA Pull- -up/down Control 


[PMU1 IOC GPIOOB P _|0x0024___|W__|0x00000030 |GPIOOB Pull-up/down Control 
[PMU1 IOC _GPIOOA SMT | 


PMU1 IOC GPIOOA PDIS |0x0038 w_ |oxo0000000 Saat AutgyFuligup/down disable 
PMU1 IOC GPIOOB PDIS |0x003C w_ |oxo0000000 ce a Ayko Pull-up/down disable 


PMU1_ IOC XIN CON 0x0040 0x00000008 [OSC control Register 
Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.25.2 Detail Registers Description 


PMU1 IOC GPIOOA IOMUX_SEL L 
Address: Operational Base + offset (0x0000) 


| Bit [Attr|ResetValue| ————s—s—sC scription —— Cd 
write_enable 
Write enable for lower i6bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 
gpio0a3_sel 
A4'h1: PMIC_SLEEP2 
gpio0a2_ sel 
4'h0O: GPIO 
Ad WY /DX0 4'h1: PMIC_SLEEP1 
4'h2: TSADC_SHUT_M1 
gpio0ai_sel 
4'h0O: GPIO 
Tae RN LORS 4'h1: TSADC_SHUT_ORG 
4'h2: TSADC_SHUT 
gpio0a0_ sel 
A4'h1: REFCLK_OUT 


PMU1 IOC GPIOOA IOMUX SEL H 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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ae 


Ssaosy ep Baserintigan —_______ 


ps2 12 rw 0x0 4'hO: GPIO 
4'hi: PMIC_INT_L 


gpio0a6_sel 
4'hO: GPIO 

11:8 |RW |Ox0 4'h1: SPI2_MOSI_M2 
4'h2: 12CO_SDA_MO 


gpio0a5_ sel 
4'h0O: GPIO 

7:4 |RW |Ox0 4'h1: SPI2_CLK_M2 
4'h2: SDMMC_PWREN 
4'h3: PMU_DEBUG 
gpio0a4_sel 

3:0 |RW |0x0 4'h0O: GPIO 
4'h1: SDMMC_DET 


PMU1 IOC GPIOOB IOMUX SEL L 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value, 


write_enable 

Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 

1'bi: Write access enable 

gpioOb3_ sel 

4'hO: GPIO 

4'hi: SPI2_MISO_M2 

4'h2: I2CO_SCL_MO 


gpioOb2_ sel 

4'h0O: GPIO 

4'h1: CLK32K_IN 
4'h2: CLK32K_OUTO 


0x0 

0x0 
gpio0b1_sel 
4'hO: GPIO 

0x0 4'hi: SPI2_CSO_M2 
4'h2: I2C1_SDA_M1 
4'h3: PWM5_MO 
4'h4: UARTO_TX_M1 

0x0 


gpioOb0_ sel 
4'h0O: GPIO 
4'h1: SPI2_CS1_M2 
4"h2: 12C1_SCL_M1 
4'h4: UARTO_RX_M1 


PMU1i IOC GPIOOA DS L 
Pak wh ce Racer v Base + offset (0x0010) 


[Attr|ResetValue| Ci escription 


write_enable 
0x0000 Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'b1i: Write access enable 
reserved 


15:14]RO_ |ox0___—_—|reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio0a3_ds 

GPIOOA3 DS control 

Driver Strength Selection 
13:12}RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2' Ee ZS) 10mA 250hm 


11:10/RO_|Oxo reserved 


gpio0a2_ds 

GPIOOA2 DS control 

Driver Strength Selection 
RW |0Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


7:6 |RO |OxO [reserved 


gpio0ai_ds 

GPIOOA1 DS control 

Driver Strength Selection 
5:4 |RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'bi1: 10mMA 250hm 


3:2 |RO |Oxo_ reserved 


gpio0a0_ds 

GPIOOAO DS control 

Driver Strength Selection 
1:0 |RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


PMU1 IOC GPIOOA DS H 
Address: Operational Base + offset (0x0014 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0xQQ00 1'bO: Write access disable 
1' a ——<<=———— 7 Write access enable 


15:14/RO_|Oxo_ si reserved 


gpio0a7_ds 

GPIOOA7 DS control 

Driver Strength Selection 
13:12}RW_|Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b1i1: 10mMA 250hm 


]41:10/RO_|OxO_ [reserved 


gpio0a6_ds 

GPIOOA6 DS control 

Driver Strength Selection 
RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b1i1: 10MA 250hm 
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| Bit |Attr/ResetValue| Ci escription = 
7:6 |RO |OxO [reserved 


gpio0a5_ds 

GPIOOAS DS control 

Driver Strength Selection 
5:4 |IRW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


3:2 |RO_|OxO si freserved 


gpio0a4_ds 

GPIOOA4 DS control 

Driver Strength Selection 
1:0 |RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


PMU1 IOC GPIOOB DS L 
Address: Operational Base + offset (0x0018 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14/RO_|Oxo si reserved 


gpio0b3_ds 

GPIOOB3 DS control 

Driver Strength Selection 
13:12|RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10MA 250hm 


]41:10/RO_|OxO_ [reserved 


gpio0b2_ds 

GPIOOB2 DS control 

Driver Strength Selection 
RW |0Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10MA 250hm 


7:6 |RO_|OxO_ [reserved 


gpioOb1_ds 

GPIOOB1 DS control 

Driver Strength Selection 
RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2' a ————$S>——— J 10mA 250hm 


3:2 |RO |oxo_ reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpioOb0_ds 

GPIOOBO DS control 

Driver Strength Selection 
1:0 |RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b1i1: 10mMA 250hm 


PMU1 IOC GPIOOA P 
Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
Sto WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio0a7_ps 
GPIOOA7 PS control 
Ox1 Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio0a7_pe 
GPIOOA7 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio0a6_ps 
GPIOOAG PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio0a6_pe 
GPIOOA6 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 


gpio0a5_ps 
GPIOOAS PS control 
0x0 Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpio0a5_pe 

GPIOOAS PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio0a4_ps 

GPIOOA4 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'b1: PU Selection 

gpio0a4_pe 

GPIOOA4 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


7 
Z 
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| Bit |Attr|ResetValue| Ci‘; C(éDeScription =— es s—CCid 
gpio0a3_ps 
GPIOOA3 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio0a3_pe 
GPIOOAS3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio0a2_ps 
GPIOOA2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio0a2_pe 
GPIOOA2 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio0ali_ps 
GPIOOA1 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio0al_pe 
GPIOOA1 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1i: PU/PD Enable 
gpio0a0_ps 
GPIOOAO PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio0a0_pe 
GPIOOAO PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 


PMU1i1 IOC GPIOOB P 
Address: Operational Base + offset (0x0024) 


| Bit |Attr|/ResetValue| Ci eescription = 


write_enable 
f Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“—sCs“‘“‘“‘SNC*d 


15:8 [RO_|0x00 _—i|reserved 
gpio0b3_ps 
GPIOOB3 PS control 
7 RW |0x0 Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
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| Bit |Attr|ResetValue| Ci‘ C(é eScription =— ee CCCCid 
gpio0b3_pe 
GPIOOB3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioOb2_ps 
GPIOOB2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpioOb2_pe 

GPIOOB2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpioOb1_ps 

GPIOOB1 PS control 


Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpioOb1i_pe 

GPIOOB1 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpioOb0_ps 

GPIOOBO PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio0b0O_pe 

GPIOOBO PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1i: PU/PD Enable 


PMU1 IOC GPIOOA IE 
Address: Operational Base + offset (0x0028) 


| Bit |Attr|ResetValue| Cieescription 


write_enable 

Write enable for lower i6bits, each bit is individual 
31:16) WO" /Ox0000 1'bO: Write access disable 

1'b1: Write access enable 


gpio0a7_ie 
GPIOOA7 IE control 
Active High input buffer enable 
gpio0a6_ie 
GPIOOAG6 IE control 
Active High input buffer enable 
gpio0a5_ie 
GPIOOAS IE control 
Active High input buffer enable 
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| Bit |Attr| Reset Value, 


gpio0a4_ie 
4 RW |0Ox1 GPIOOA4 IE control 
Active High input buffer enable 
gpio0a3_ie 
3 RW |0x1 GPIOOAS3 IE control 
Active High input buffer enable 


gpio0a2_ie 
2 RW |0x1 GPIOOAZ2 IE control 
Active High input buffer enable 
gpio0al_ie 
1 RW |0x1 GPIOOA1 IE control 
Active High input buffer enable 
gpio0a0_ie 
RW |0x1 GPIOOAO IE control 
Active High input buffer enable 


PMU1 IOC GPIOOB IE 
Address: Operational Base + offset (Ox002C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:4 |RO [0x000 reserved 


gpioOb3_ie 
RW {Oxi GPIOOB3 IE control 
Active High input buffer enable 


3 
gpioOb2_ie 

2 RW |0x1 GPIOOB2 IE control 
Active High input buffer enable 
gpioOb1_ie 

1 RW /|0x1 GPIOOB1 IE control 
Active High input buffer enable 
gpioOb0_ ie 

RW /0x1 GPIOOBO IE control 

Active High input buffer enable 


PMU1 IOC GPIOOA SMT 
Address: Operational Base + offset (0x0030 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
319°) WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO |0x00__—reserved 


gpio0a7_smt 
GPIOOA7 SMT control 

7 RW /|0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0a6_smt 
GPIOOA6 SMT control 

RW |0x0 CMOS/Schmitt Trigger Selection 

1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr|ResetValue| —Ci@Deescription 
gpio0a5_smt 
GPIOOAS5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0a4_smt 
GPIOOA4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0a3_smt 
GPIOOA3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0a2_smt 
GPIOOA2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0al_smt 
GPIOOA1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0aO_smt 
GPIOOAO SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


PMU1 IOC GPIOOB SMT 

Address: Operational Base + offset (0x0034) 

| Bit [Attr/ResetValue| | —“‘“‘;CSCéiS scription =— Cd 
write_enable 

Write enable for lower 16bits, each bit is individual 

1'bO: Write access disable 

1'b1i: Write access enable 


15:4 |RO |0x000 reserved 


reserved 
gpio0b3_smt 
GPIOOB3 SMT control 
3 RW {0x0 CMOS/Schmitt Trigger Selection 
1'b0O: CMOS Input 
1'b1: Schmitt Trigger input 


31:16}WO |0x0000 


gpio0b2_smt 
GPIOOB2 SMT control 

2 RW |0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0b1_smt 
GPIOOB1 SMT control 

1 RW /|0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio0b0O_smt 
GPIOOBO SMT control 
RW /|0x0 CMOS/Schmitt Trigger Selection 
1'b0O: CMOS Input 
1'b1: Schmitt Trigger input 


PMU1i1 IOC GPIOOA PDIS 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value, 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
loxooO. 


IRO_|0x00 


RW |0x0 gpio0a7_pull_dis 
when 1'b1, disable GPIOOA7 pull up/down when output enable 
gpio0a6_pull_dis 


when 1'bi, disable GPIOOA6 pull up/down when output enable 


pw oo 
0x0 gpio0a5_pull_dis 
when 1'bi, disable GPIOOAS pull up/down when output enable 


RW 
RW 
RW |0x0 gpio0a4_pull_dis 
when 1'b1i, disable GPIOOA4 pull up/down when output enable 
RW 
RW 


0x0 gpio0a3_pull_dis 
when 1'bi, disable GPIOOA3 pull up/down when output enable 

Cree 
when 1'b1, disable GPIOOA2 pull up/down when output enable 

gpio0al_pull_dis 
when 1'b1, disable GPIOOA1 pull up/down when output enable 


RW |0x0 gpio0a0_pull_dis 
when 1'b1, disable GPIOOAO pull up/down when output enable 


PMU1 IOC GPIOOB PDIS 
Address: Operational Base + offset (Ox003C 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual 
WO/8x0008 1'bO: Write access disable 
1'b1: Write access enable 
0 


RO |0xoo0 reserved 


ei 


PMU1i IOC XIN CON 
Address: Operational Base + offset (0x0040) 


|Attr|ResetValue| Ci@eescription 
31:4 |RO_|0x0000000 
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| Bit |Attr|ResetValue| Ci@escription 


xin_osc_sf 
XIN OSC frequency pin selection 
2'b00: I1MHz - 12MHz 
RW | Ox 2'b01: 26.1MHz - 36MHz 
2'b10: 12.1MHz - 26MHz 
2'b11: 36.1MHz - 52MHz 


> pw foo ieee 


eo RI 
jo few | oo XIN OSC enable 


6.26 PMU2_IOC Register Description 


6.26.1 Registers Summary 


Reset 
ee a 
Cel aeeeaae ee ]OXO00S w_ |oxoo000000 GPIOOB IOMUX Select High bits 
eee yo O00 w_ |oxo0000000 GPIOOC IOMUX Select Low bits 
eee ae | OXO00S w_ |oxoo000000 GPIOOC IOMUX Select High bits 
USELT: GPIOOD IOM |o,000C w_ oxoo000000 GPIOOD IOMUX Select Low bits 
iat eee GPIOOD 10M |o,0010 ww. Joxoo000000 GPIOOD IOMUX Select High bits 
PMU2 IOC GPIO0B DS H/0x0014 fw. |oxoo006660 [GriOP8 Driver Strength Contro| 
PMU2 IOC GPIOOC DS L/0x0018 a Cae Strength Control 
ag IOC _GPIOOC DS 0x001C 0x00006666 GPIOOC Driver Strength Control 
High bits 
PMU2_ IOC GPIOOD DS L|0x0020 ae oe Driver Strength Control 
Pu IOC GPIOOD DS |p. og54 w_ |oxooo00666 A Strength Control 


HS -T0C GpIONS B —lov0008 — fw —lowno0sa [oe pa capraomn Con 
Pru? 1O¢_GPIooc_P [0 10x002C |W __[0x00007D55 |GPIOOC Pull-up/down Control _| 
PMU2 IOC _GPIOOC IE | 
[PMU2 IOC _GPIOOC_SMT | 
|PMU2_IOC_GPIOOD_SMT | eee eee aoe ae obTaeG Pulse Hew aGaeie 


PMU2 IOC GPIOOB PDIS |0x004C w_ |oxo0000000 Bees Auto Pull-up/down disable 

PMU2 IOC GPIOOC PDIS |0x0050 w_ |oxoo000000 Seat Auto Pull-up/down disable 
GPIOOD Auto Pull-up/down 

PMU2 IOC GPIOOD PDIS |0x0054 w_ |oxoo000000 Fiat is 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 
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6.26.2 Detail Registers Description 


PMU2 IOC GPIOOB IOMUX SEL H 
Address: Operational Base + offset (0x0000 


| Bit _|Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual 
oteto wo. Ox0000 1'bO: Write access disable 

1'bi: Write access enable 

gpioOb7_sel 

4'hO: GPIO 
15:12}/RW |0x0 4'hi: I2S1_LRCK_M1 

4'h3: PWMO_MO 

4'h8: Refer to BUS _IOC.GPIOOB_IOMUX_SEL_H 


gpioOb6_ sel 
4'hO: GPIO 
11:8 |RW |0x0 4"h1: 12S1_ SCLK_M1 
4'h2: JTAG_TMS_M2 
4'h8: Refer to BUS _IOC.GPIOOB_IOMUX_SEL_H 
gpioOb5_ sel 
4'h0O: GPIO 
7:4 |RW |Ox0 4"h1: 12S1_MCLK_M1 
4'h2: JTAG_TCK_M2 
4'h8: Refer to BUS _IOC.GPIOOB_IOMUX_SEL_H 
reserved lm! YO —COSOSCSCSC—irT 


3:0 |RO 0x0 __—i[reserved 


PMU2 IOC GPIOOC IOMUX SEL L 
Address: Operational Base + offset (0x0004) 


| Bit |Attr[ResetValue| Ci eescription 
write_enable 
Write enable for lower 16bits, each bit is individual 
BE TOO, /Ox0000 1'bO: Write access disable 
1'bi: Write access enable 
gpio0c3_sel 
4'hi: PMIC_SLEEP5 
gpioOc2_sel 
11:8 |RW |0x0 4'hO: GPIO 
4'hi: PMIC_SLEEP4 
gpioOc1_sel 
4'hi: PMIC_SLEEP3 


gpioOc0_sel 
4'h0O: GPIO 
3:0 |RW_ |0Ox0 4'h2: PDMO_CLKO_M1i 
4'h3: PWM1_MO 
4'h8: Refer to BUS _IOC.GPIOOC_IOMUX_SEL_L 


PMU2 IOC GPIOOC IOMUX SEL _H 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value, 


P —i“‘ilsééOScription 
write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio0c7_sel 
4'h0O: GPIO 
15:12/}RW |0x0 4"h1: 12S1_SDI2_M1 
4'h2: PDMO_SDIO_M1 
4'h8: Refer to BUS _IOC.GPIOOC_IOMUX_SEL_H 


gpio0c6_sel 

4'h0O: GPIO 

4'h1: 12S1_ SDI1i_M1 
AP eB OX0 4'h2: NPU_AVS 

4'h4: UARTO_RTSN 


4'h8: Refer to BUS _IOC.GPIOOC_IOMUX_SEL_H 
gpioO0c5_sel 

4'h0O: GPIO 

4"h1: 12S1_SDIO_M1 

4'h2: GPU_AVS 

4'h4: UARTO_TX_MO 

4'h8: Refer to BUS _IOC.GPIOOC_IOMUX_SEL_H 
gpio0c4_sel 

4'h0O: GPIO 

4'h2: PDMO_CLK1i_M1i 

4'h3: PWM2_MO 

4'h4: UARTO_RX_MO 

4'h8: Refer to BUS _IOC.GPIOOC_IOMUX_SEL_H 


PMU2 IOC GPIOOD IOMUX SEL L 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr| Reset Value 
31:16/WO 


write_enable 

0x0000 Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'b1: Write access enable 


gpio0d3_sel 
4'hO: GPIO 
- 


4'h1: LITCPU_AVS 

4'h8: Refer to BUS _IOC.GPIOOD_IOMUX_SEL_L 
PMU2 IOC GPIOOD IOMUX SEL _H 
Address: Operational Base + offset (0x0010) 


gpioOd2_ sel 

4'hO: GPIO 

4"h1: 12S1_SDO1_Mi 

4'h3: I2CO_SDA_M2 

4'h8: Refer to BUS _IOC.GPIOOD_IOMUX_SEL_L 


gpioOd0_ sel 

4'hO: GPIO 

4"h1: 12S1_SDI3_M1 

4'h2: PDMO_SDI1_M1 

4'h8: Refer to BUS _IOC.GPIOOD_IOMUX_SEL_L 


gpioOd1_sel 

4'h0O: GPIO 

4'h1: 12S1_SDOO_M1i 

4'h2: CPU_BIGO_AVS 

4'h3: I2CO_SCL_M2 

4'h4: UARTO_CTSN 

4'h8: Refer to BUS _IOC.GPIOOD_IOMUX_SEL_L 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
F Write enable for lower 16bits, each bit is individual 
SE To WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:12/RO_|OxO_ reserved 


gpio0d6_sel 
4'hO: GPIO 
11:8 |RW |0x0 4'h1: PMIC_SLEEP6 
4'h2: PDMO_SDI3_M1 


gpioOd5_ sel 
4'hO: GPIO 
7:4 RW {0x0 4'h1i: I12S1_SDO3_M1 
4'h2: CPU_BIG1_AVS 
4'h8: Refer to BUS _IOC.GPIOOD_IOMUX_SEL_H 
gpio0d4_sel 
4'hO: GPIO 
4'h1i: I12S1_ SDO2_M1 
eet BOX 4'h2: PDMO_SDI2_M1 
4'h3: PWM3_IR_MO 
4'h8: Refer to BUS _IOC.GPIOOD_IOMUX_SEL_H 


PMU2 IOC GPIOOB DS H 
Address: Operational Base + offset (0x0014) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


15 |RO_|0xo_ si reserved 


gpioOb7_ds 

GPIOOB7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12;|RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


fii |RO_|0xO [reserved 


gpioOb6_ds 
GPIOOB6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW_|0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|oxo_ si reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpioOb5_ds 
GPIOOBS DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3:0 |RO [Oxo reserved 


PMU2 IOC GPIOOC DS L 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value, 


Pt esecription 
write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —CSSC“‘CLCid 


15 |RO_|0xo [reserved 


gpioO0c3_ds 

GPIOOC3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_|oxo_ reserved 


gpioOc2_ds 
GPIOOC2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500ohm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|0xO reserved 


gpioOc1_ds 
GPIOOC1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|oxo_ reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpioOcO_ds 
GPIOOCO DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


PMU2 IOC GPIOOC DS H 
Address: Operational Base + offset (0x001C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved (a tc te OM SCS 


15 |RO_|0x0 [reserved 


gpioOc7_ds 

GPIOOC7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


41 |RO_|OxO_ reserved 


gpioOc6_ds 
GPIOOC6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|OxO_ reserved 


gpioOc5_ds 
GPIOOCS DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW [0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|oxo_ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio0c4_ds 
GPIOOC4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


PMU2 IOC GPIOOD DS L 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved (a te ew OM SCS 


15 |RO_|0x0 [reserved 


gpioO0d3_ds 

GPIOOD3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_|OxO_ reserved 


gpioOd2_ds 
GPIOOD2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|0xO_ reserved 


gpioOd1_ds 
GPIOOD1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW [0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|oxo_ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpioOd0_ds 
GPIOODO DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


PMU2 IOC GPIOOD DS H 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved “a te tw OM SCS 


15:11/RO_|0x00___—[reserved 


gpio0d6_ds 
GPIOOD6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|Oxo_ reserved 


gpioOd5_ds 
GPIOODS DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW [0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|0xO_ reserved 


gpio0d4_ds 
GPIOOD4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


PMU2 IOC GPIOOB P 
Address: Operational Base + offset (0x0028) 


| Bit |Attr| Reset Value, 


Pt escription 
write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| —“‘CS; CCD eScription =— Cid 
gpioOb7_ps 
GPIOOB7 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpioOb7_pe 
GPIOOB7 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioOb6_ps 
GPIOOB6 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpioOb6_pe 
GPIOOB6 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioOb5_ps 
GPIOOBS PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpioOb5_pe 
GPIOOBS PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 


PMU2 IOC GPIOOC P 
Address: Operational Base + offset (Ox002C 


| Bit_|Attr| Reset Value| 


write_enable 

Write enable for lower 16bits, each bit is individual 
BL eteiy 0xQ000 1'bO: Write access disable 

1'b1: Write access enable 


gpioOc7_ps 

GPIOOC7 PS control 

Weak PU/PD Resistor Selection 
1'bO: PD Selection 

1'bi: PU Selection 

gpioOc7_pe 

GPIOOC7 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 
gpioO0c6_ps 

GPIOOC6 PS control 

Weak PU/PD Resistor Selection 
1'b0O: PD Selection 

1'bi: PU Selection 
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| Bit [Attr|ResetValue| ss ——“‘S:éCéiS escription 
gpioO0c6_pe 
GPIOOC6 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioOc5_ps 
GPIOOCS PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'b1: PU Selection 
gpioOc5_pe 
GPIOOCS PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio0c4_ps 
GPIOOC4 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'b1: PU Selection 
gpio0c4_pe 
GPIOOC4 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio0c3_ps 
GPIOOC3 PS control 


Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpio0c3_pe 

GPIOOC3 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpioOc2_ps 

GPIOOC2 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpioOc2_pe 

GPIOOC2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1i: PU/PD Enable 

gpioOc1_ps 

GPIOOC1 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpioOc1_pe 

GPIOOC1 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 
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| Bit |Attr|ResetValue| ss —“‘(S™ CD eScription =— Cid 
gpioOc0O_ps 
GPIOOCO PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 


1'b1: PU Selection 

gpioOc0O_pe 

GPIOOCO PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


PMU2 IOC GPIOOD P 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value, 


Pp —“‘ssééOScription 
write_enable 
Write enable for lower 16bits, each bit is individual 
1:16/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


RO [Oxo ——sifreserved 
gpio0d6_ps 
GPIOOD6 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio0d6_pe 
GPIOOD6 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 


gpioOd5_pe 

GPIOODS PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio0d4_ps 

GPIOOD4 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio0d4_pe 

GPIOOD4 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


3 
1 
1 
1 
1 


a 
gpio0d5_ps 
GPIOODS PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


15:14 
3 
2 
1 
0 


gpio0d3_ps 
GPIOOD3 PS control 
7 RW Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
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| Bit |Attr|ResetValue|  —“‘(S C(é eScription =— ee C—CsCCid 
gpio0d3_pe 
GPIOOD3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioOd2_ps 
GPIOOD2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpioOd2_pe 

GPIOOD2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpioOd1_ps 

GPIOOD1 PS control 


Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpioOd1_pe 

GPIOOD1 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio0d0_ps 

GPIOODO PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio0d0_pe 

GPIOODO PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


PMU2 IOC GPIOOB IE 
Address: Operational Base + offset (0x0034) 
| Bit [Attr|ResetValue| ss ——“;i‘“C;™CSC~CiS criti — Cd 
write_enable 
Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'b1i: Write access enable 


8 |RO_|0 
gpio0b7_ie 
ae GPIOOB7 IE control 
Active High input buffer enable 
gpioO0b6_ie 
Ox1 GPIOOB6 IE control 
Active High input buffer enable 
gpioOb5_ie 
RW |0x1 GPIOOBS IE control 
Active High input buffer enable 


IRO_|ox00__—i[reserved 


31:16}WO |0x0000 
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PMU2 IOC GPIOOC IE 

Address: Operational Base + offset (0x0038 

| Bit |Attr[Reset Value|  —————————~—C™s—C——CC DeScrriptio sid 
write_enable 

Write enable for lower i6bits, each bit is individual 

1'bO: Write access disable 

1'bi: Write access enable 


31:16)WO |0x0000 


gpioOc7_ie 

GPIOOC7 IE control 

Active High input buffer enable 

gpio0c6_ie 

GPIOOCE6 IE control 

Active High input buffer enable 

gpioOc5_ie 

GPIOOCS IE control 

Active High input buffer enable 
gpio0c4_ie 

GPIOOC4 IE control 

Active High input buffer enable 

gpioO0c3_ie 

GPIOOC3 IE control 

Active High input buffer enable 

gpioOc2_ie 

GPIOOC2 IE control 

Active High input buffer enable 

gpioOc1_ie 

GPIOOC1 IE control 

Active High input buffer enable 

gpioOc0_ie 

GPIOOCO IE control 

Active High input buffer enable 


PMU2 IOC GPIOOD IE 
Address: Operational Base + offset (Ox003C) 


| Bit |Attr| Reset Value 


write_enable 
“ Write enable for lower 16bits, each bit is individual 
31:16)WO |0xa900 1'bO: Write access disable 
1'b1: Write access enable 


15:7 [RO |oxo00_ reserved 
gpio0d6_ie 
RW /|0x1 GPIOOD6 IE control 
Active High input buffer enable 


gpio0d5_ie 
RW |0x1 GPIOODS IE control 
Active High input buffer enable 
gpio0d4_ie 
4 RW |0x1 GPIOOD4 IE control 
Active High input buffer enable 
gpioOd3_ie 
3 RW |0Ox1 GPIOOD3 IE control 
Active High input buffer enable 
gpioOd2_ie 
2 RW |0x1 GPIOOD2 IE control 
Active High input buffer enable 
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| Bit |Attr| Reset Value, 


gpioOd1_ie 
1 RW |0x1 GPIOOD1 IE control 
Active High input buffer enable 


gpioOd0_ie 
RW {Oxi GPIOODO IE control 
Active High input buffer enable 


PMU2 IOC GPIOOB SMT 
Address: Operational Base + offset (0x0040 


| Bit_|Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual 
Bi tO e: /Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
15:8 |RO [0x00 reserved 

gpio0b7_smt 

GPIOOB7 SMT control 
7 RW /|0x0 CMOS/Schmitt Trigger Selection 

1'bO: CMOS Input 

1'b1: Schmitt Trigger input 

gpio0b6_smt 

GPIOOB6 SMT control 

RW |0x0 CMOS/Schmitt Trigger Selection 

1'bO: CMOS Input 

1'b1: Schmitt Trigger input 

gpio0b5_smt 

GPIOOBS5 SMT control 
5 RW {0x0 CMOS/Schmitt Trigger Selection 

1'bO: CMOS Input 

1'b1: Schmitt Trigger input 

reserved 


4:0 |RO 0x00 _reserved 


PMU2 IOC GPIOOC SMT 
Address: Operational Base + offset (0x0044) 


| Bit |Attr| Reset Value, 


Pt eseription sd 
write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x@Qo0 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_ |0x00___—reserved 


gpio0c7_smt 
GPIOOC7 SMT control 
7 RW |0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 


gpio0c6_smt 
GPIOOC6 SMT control 
RW /|0x0 CMOS/Schmitt Trigger Selection 

1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0c5_smt 
GPIOOC5 SMT control 

5 RW {0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr|ResetValue| —C(@Deescription 
gpio0c4_smt 
GPIOOC4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0c3_smt 
GPIOOC3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0c2_smt 
GPIOOC2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpioOc1_smt 
GPIOOC1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0cO_smt 
GPIOOCO SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


PMU2 IOC GPIOOD SMT 
Address: Operational Base + offset (0x0048) 


write_enable 

Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 

1'bi: Write access enable 


gpio0d6_smt 

GPIOOD6 SMT control 
CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 

1'b1: Schmitt Trigger input 
gpio0d5_smt 

GPIOODS5 SMT control 
CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 

1'b1: Schmitt Trigger input 
gpio0d4_smt 

GPIOOD4 SMT control 
CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 

1'b1: Schmitt Trigger input 
gpio0d3_smt 

GPIOOD3 SMT control 
CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 

1'b1: Schmitt Trigger input 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio0d2_smt 
GPIOOD2 SMT control 
2 RW /|0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 


gpioO0d1_smt 
GPIOOD1 SMT control 

1 RW |0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio0d0O_smt 
GPIOODO SMT control 

RW |0x0 CMOS/Schmitt Trigger Selection 

1'bO: CMOS Input 
1'b1: Schmitt Trigger input 


PMU2 IOC GPIOOB PDIS 
Address: Operational Base + offset (Ox004C) 


| Bit |Attr|ResetValue| Ci eescription 


write_enable 
Write enable for lower 16bits, each bit is individual 

Stet WO. | OxQ008 1'bO: Write access disable 
1'b1: Write access enable 

15:8 [RO [0x00 si [reserved 
when 1'b1, disable GPIOOB7 pull up/down when output enable 
when 1'b1, disable GPIOOB6 pull up/down when output enable 


gpioOb5_pull_dis 
? when 1'b1, disable GPIOOB5 pull up/down when output enable 


4:0 |RO |Ox0O reserved 


PMU2 IOC GPIOOC PDIS 
Address: Operational Base + offset (0x0050 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x8Q00 1'bO: Write access disable 
1'b1: Write access enable 
15:8 [RO |Ox0O reserved —“(i‘“;*s*™*S™S™S™S”™”™C™C™C™C™CidC 


gpioOc7_pull_dis 

when 1'b1, disable GPIOOC7 pull up/down when output enable 
RW |0x0 gpioOc6_pull_dis 

when 1'b1, disable GPIOOC6 pull up/down when output enable 


when 1'b1, disable GPIOOC5 pull up/down when output enable 
when 1'b1, disable GPIOOC4 pull up/down when output enable 
x0 ea ae 


gpio0c3_pull_dis 
when 1'b1, disable GPIOOC3 pull up/down when output enable 


gpioOc2_pull_dis 
when 1'b1, disable GPIOOC2 pull up/down when output enable 
gpioOc1_pull_dis 


when 1'b1, disable GPIOOC1 pull up/down when output enable 


Dw 
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| Bit |Attr| Reset Value, 


po Cieseription 
when 1'b1, disable GPIOOCO pull up/down when output enable 


PMU2 IOC GPIOOD PDIS 
Address: Operational Base + offset (0x0054) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
[15:7 |RO_|0x000 


when 1'bi, disable GPIOOD6 pull up/down when output enable 
gpioOd5_pull_dis 
when 1'b1, disable GPIOOD5 pull up/down when output enable 


4 0x0 gpio0d4_pull_dis 
when 1'b1, disable GPIOOD4 pull up/down when output enable 


gpioOd3_pull_dis 

3 Rw | oxo when 1'b1, disable GPIOOD3 pull up/down when output enable 

2 rw foxo gpioOd2_pull_dis 

2 RW |0x0 when 1'b1, disable GPIOOD2 pull up/down when output enable 
gpioOd1i_pull_dis 

a when 1'b1, disable GPIOOD1 pull up/down when output enable 
when 1'b1, disable GPIOODO pull up/down when output enable 


6.27 BUS_IOC Register Description 


6.27.1 Registers Summary 


fess tMMe  ONISHG) vars) esaian | 
=o 


BUS IOC GPIOOD IOMUX 
SEL H 0x001C 


SEE OO 0x00000000 |GPIO1B IOMUX Select High bits 
BUS TOC GPIO TC TOMUX 0x00000000 |GPIO1C IOMUX Select Low bits 


Fmt oo = = ROO SD 
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[offset size! Ystue | Description | 
BUS IOC GPIO1D LOMUX' 0038 araoOGOOn 


BUS IOC GPIO2A IOMUX 
0x00000000 |GPIO2B IOMUX Select Low bits 


SELL 
0x00000000 |GPIO2B IOMUX Select High bits 


0x003C 


0x0040 


0x0044 


BUS IOC GPIO2B_ IOMUX 
SEL L 0x0048 
BUS IOC GPIO2B IOMUX 0x004C 


SEL_H 
BUS IOC GPIO2C IOMUX 
SELsk 


BUS IOC GPIO2C IOMUX 
SEL H 0x0054 
BUS IOC GPIO2D IOMUX 0x0058 


SELL 
BUS IOC GPIO2D IOMUX 
SEL_H 
BUS IOC GPIO3A IOMUX 
SELL 
BUS IOC GPIO3A_ IOMUX 


Ww 
BUS IOC GPIO3B_ IOMUX 


W 
m 
TT 
an 


BUS IOC GPIO2ZA IOMUX 
0x00000000 |GPIO2C IOMUX Select Low bits 


0x0050 


0x00000000 |GPIO2C IOMUX Select High bits 


Ox005C 0x00000000 |GPIO2D IOMUX Select High bits 


0x0060 


SEL L 0x0068 


BUS IOC GPIO3B_ IOMUX 
SEL_H 
BUS IOC GPIO3C IOMUX 
SEL.‘ 
BUS IOC GPIO3C_ IOMUX 
SEL_H 
BUS IOC GPIO3D IOMUX 


BUS_1OC GPIO3D MUX ox007C | 
BUS _10C GPIO4A OMUX 00080 _ | 
Bajos GPIO4A OMUX|ox0084 
ne GPIO4B OMUXox0088 | 
BUS _10C GPIO4B LOMUX 008 
BUS. 10¢ GPIO4C TOMUX'o 0090 _ | 


BUS IOC GPIO4C IOMUX 
SEL H 0x0094 


BUS IOC GPIO4D IOMUX 
SELL 


0x00000000 |GPIO3A IOMUX Select High bits 


0x00000000 |GPIO3B IOMUX Select High bits 


0x006C 


0x00000000 |GPIO3A IOMUX Select Low bits 


0x0070 0x00000000 |GPIO3C IOMUX Select Low bits 


0x00000000 |GPIO3C IOMUX Select High bits 
0x00000000 |GPIO3D IOMUX Select Low bits 
0x00000000 |GPIO3D IOMUX Select High bits 


0x00000000 |GPIO4A IOMUX Select Low bits 


0x00000000 |GPIO4A IOMUX Select High bits 


0x00000000 |GPIO2D IOMUX Select Low bits 
0x0074 i 


0x00000000 |GPIO4B IOMUX Select Low bits 


0x00000000 |GPIO4B IOMUX Select High bits 


0x00000000 |GPIO4C IOMUX Select Low bits 
0x00000000 |GPIO4C IOMUX Select High bits 
0x00005500 |GPIO4D IOMUX Select Low bits 


0x00000000 |GPIO3B IOMUX Select Low bits 


0x0098 
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Reset ee 
name [ones [sie] Gece | Desention 


Seer ge ee OROO0E w_ |oxoo000000 GPIO4D IOMUX Select High bits 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.27.2 Detail Registers Description 


BUS IOC GPIOOB IOMUX SEL _H 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr| Reset Value Description 


write_enable 
Write enable for lower 16bits, each bit is individual 
38-16) WO. /0x0000 1'bO: Write access disable 
1'b1i: Write access enable 
gpioOb7_sel 
4'h8: SPIO_CS1_MO 
15:12)/RW |0x0 4'h9: I2C2_SCL_MO 
4'hb: CANO_TX_MO 
4'hc: PCIE30X1_1_ PERSTN_MO 
gpioOb6_ sel 
4'h9: I2C1_SDA_MO 
esl asked eaten 4'ha: UART2_RX_MO 
4'hc: PCIE30X1_1 WAKEN_MO 
gpioOb5_ sel 
4'h9: I2C1_SCL_MO 
Teds RINE OX 4'ha: UART2_TX_MO 
4'hc: PCIE30X1_1 CLKREQN_ MO 
reserved F&F ey 


3:0 |RO |0x0__—reserved 


BUS IOC GPIOOC IOMUX SEL L 
Address: Operational Base + offset (0x0010) 


| Bit _|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘—sSSSSSC“‘CSC*d 


15:4 |RO |0x000 reserved 


gpioO0c0_sel 
4'h8: SPIO_MOSI_MO 
3:0 |RW |0x0 4'h9: I2C2_SDA_MO 
4'hb: CANO_RX_MO 
4'hc: PCIE30X1_0 CLKREQN_MO 


BUS IOC GPIOOC IOMUX SEL H 
Address: Operational Base + offset (0x0014 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31-16/WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio0c7_sel 
4'h8: SPIO_MISO_MO 
; 4'h9: 12C6_SDA_MO 
LOebe RW 4'ha: UART1_RTSN_M2 
4'hb: PWM6_MO 
4'hc: PCIE3O0X4_WAKEN_MO 
11:8 mo 


gpioO0c6_sel 

4'h8: SPIO_CLK_MO 

4'hb: PWM5_M1 

4'hc: PCIE30X4_CLKREQN_MO 
4'hd: SATA_CP_POD 


gpioOc5_sel 
4'h9: I2C4_ SCL M2 
0x0 4'ha: DP1_HPDIN_M1 
4'hb: PWM4_MO 
4'hc: PCIE30X1_0 PERSTN_MO 


gpio0c4_sel 

4'h9: 12C4_ SDA_M2 

4'ha: DPO_HPDIN_M1 

4'hc: PCIE30X1_0_ WAKEN_MO 


BUS IOC GPIOOD IOMUX SEL L 
rar rate [ReeatValae! Base + offset (0x0018) 
|Attr| Reset | Reset Value | 
write_enable 
Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'bi: Write access enable 


é gpioOd3_ sel 
as 4'h8: SPI3_CLK_M2 


gpioOd2_ sel 
4'h8: SPI3. MOSL_M2 
4'ha: UARTL_RX M2 
11:8 |RW 0x0 4'hb: HDML_RX SCL_MO 
4'hc: PCIE30X2_WAKEN_MO 
4'hd: HDML_TX1.CEC_M1 


31:16)WO |0x0000 


gpioOd1_sel 
4'h8: SPIO_CSO_MO 
4'ha: UART1. TX_M2 

RW 0% 4'hb: HDMIL_RX SDA _MO 
4'hc: PCIE30X2_CLKREQN_MO 
4'hd: HDMI_TX0_CEC_M1 
gpioOd0_ sel 
4'h8: SPI3_MISO_M2 
4'h9: 12C6_SCL_MO 

3:0 NYRW /0x0 4'ha: UART1.CTSN_M2 

4'hb: PWM7_IR_MO 
4'hc: PCIE30X4_PERSTN_MO 


BUS IOC GPIOOD IOMUX_SEL _H 
Address: Operational Base + offset (0x001C) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
Sle WO Oxp008 1'bO: Write access disable 


1'bi: Write access enable 


15:8 |RO_|Ox0O [reserved 


gpioOd5_sel 

4'h8: SPI3_CS1_M2 

4'h9: 12C1_ SDA_M2 
4'ha: CAN2_TX_M1 

4'hb: HDMI_TXO_SCL_M1 
4'hd: SATA_MP_SWITCH 
gpio0d4_sel 

4'h8: SPI3_CSO_M2 

4"h9: I12C1_ SCL M2 

4'ha: CAN2_RX_M1 

4'hb: HDMI_TXO_SDA_M1i 
4'hc: PCIE30X2_PERSTN_MO 
4'hd: SATA_CPDET 


BUS IOC GPIO1A IOMUX SEL L 
Address: Operational Base + offset (0x0020) 


| Bit _|Attr| Reset Value 


write_enable 
31:16/WO |0x0000 


1'bO: Write access disable 
1'bi: Write access enable 
gpiola3_sel 


Write enable for lower 16bits, each bit is individual 
4'hO: 
4'h5: 
15:12}|RW |0Ox0 4'h8: 
4'h9: 
4'ha: 
4'hb: 
4'hO: 
4'h1: 
4'h8: 
4'h9: 
4'ha: 
4'hb: 
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4'hOo: 
4'h4: 
4'h5: 
4'h6: 
4'hs: 
4'h9: 
4'ha: 


GPIO 
HDMI_TX1_SDA_M2 
SPI4_CSO_M2 
12C4_SCL_M3 
UART6_CTSN_M1 
PWM1_M2 


gpiola2_sel 


GPIO 
VOP_POST_EMPTY 
SPI4_CLK_M2 
I2C4_SDA_M3 
UART6_RTSN_M1 
PWMO_M2 


gpiolai_sel 


GPIO 
PCIE30X1_1_WAKEN_M2 
DP1_HPDIN_M2 
SATA1_ACT_LED_M1 
SPI4_MOSI_M2 
I2C2_SCL_M4 
UART6_TX_M1 
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| Bit [Attr|ResetValue| —C(@Deescription 
gpiola0_sel 
4'ho: 
4'h4: 


GPIO 

PCIE30X1_1_ CLKREQN_M2 
DPO_HPDIN_M2 
HDMI_DEBUG6 
SPI4_MISO_M2 
I2C2_SDA_M4 
UART6_RX_M1 


4'h5: 
4'h7: 
4'hs: 
4'h9: 
4'ha: 


BUS IOC GPIO1A IOMUX SEL H 
Address: Operational Base + offset (0x0024) 


| Bit _|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31 16/WO. |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


4'hO: 
4'h2: 
4'h4: 
4'h7: 
4'hs: 


GPIO 

PDM1_SDIO_M1 
PCIE30X1_1_PERSTN_M2 
HDMI_DEBUGO 
SPI2_CSO_MO 


gpiola7_sel 
15:12|RW 


4'hb: PWM3_IR_M3 
gpiola6_sel 

4'h0: GPIO 

4'h5: HDMI_TX1_HPD_MO 
4'h8: SPI2_CLK_MO 
gpiola5_sel 

4'h0: GPIO 

4'h5: HDMI_TXO_HPD_MO 
4'h8: SPI2_MOSI_MO 
gpiola4_sel 

4'h0: GPIO 

4'h5: HDMI_TX1_SCL_M2 
4'h8: SPI2_MISO_MO 


BUS IOC GPIO1B IOMUX SEL L 
Address: Operational Base + offset (0x0028) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower i6bits, each bit is individual 
31:16)W# /Qx0eeU 1'bO: Write access disable 

1'b1: Write access enable 


GPIO 

PDM1_CLK1_M1 
PCIE30X1_0_WAKEN_M2 
SATAO_ACT_LED_M1 
HDMI_DEBUG4 
SPIO_CLK_M2 


gpioib3_sel 
4'hO: 
4'h2: 
4'h4: 
15:12|R 0x0 4'h6: 
4'h7: 
4'hs: 
4'ha: UART4_TX_M2 
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| Bit |Attr|ResetValue| Ci@eescription 


gpiolb2_sel 
4'hO: 
4'h2: 
11:8 |RW {0x0 4'h4: 
4'h7: 
4'h8: 
4'ha: UART4_RX_M2 


GPIO 

PDM1_SDI3_M1 
PCIE30X4_PERSTN_M3 
HDMI_DEBUG3 


SPIO_MOSI_M2 


GPIO 

PDM1_SDI2_M1 
PCIE30X4_WAKEN_M3 
HDMI_DEBUG2 


gpiolb1_sel 
4'ho: 
. 4'h2: 
7:4. |RW |0x0 A'h4: 
4'h7: 
4'h8: SPIO_MISO_M2 


gpio1b0_sel 
4'ho: 
. 4'h2: 
3:0 |RW |0x0 A'h4: 
4'h7: 
4'h8: SPI2_CS1_MO 


GPIO 

PDM1_SDI1_M1 
PCIE30X4_CLKREQN_M3 
HDMI_DEBUG1 


BUS IOC GPIO1B IOMUX SEL _H 
Address: Operational Base + offset (Ox002C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
Write access enable 


1'b1: 


gpiolb7_sel 
4'ho: 
4'h2: 
4'h3: 
4'h4: 
15:12}RW |0x0 4'hS: 
4'h6: 
4'h9: 
4'ha: 
4'hb: PWM13_M2 


gpiolb6_sel 
4'ho: 
4'h2: 
4'h3: 
11:8 |RW |Ox0 A'h4: 
4'h5: 
4'h9: 
4'ha: UART1_TX_M1 


GPIO 
MIPI_CAMERA2_CLK_MO 
SPDIF1_TX_MO 
PCIE30X2_PERSTN_M3 
HDMI_RX_CEC_M2 
SATA2_ACT_LED_M1 
I2C5_SDA_M3 
UART1_RX_M1 


GPIO 
MIPI_CAMERA1_CLK_MO 
SPDIFO_TX_MO 
PCIE30X2_WAKEN_M3 
HDMI_RX_HPDOUT_M2 
I2C5_SCL_M3 


GPIO 
PCIE30X1_0 CLKREQN_M2 
SPIO_CS1_M2 


gpiolb5_sel 
4'hO 
7:4. |RW |0x0 4'h4 
4'h8 
4'ha: UART7_TX_M2 
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| Bit |Attr[ResetValue| —— ——Cit—“;Cs*C‘~Ci scription 
gpioib4_sel 
4'h0O: GPIO 
4'h2: PDM1i_CLKO_M1i 


4'h4: PCIE30X1_0_PERSTN_M2 
4'h7: HDMI_DEBUG5 
4'h8: SPIO_CSO_M2 
4'ha: UART7_RX_M2 


BUS IOC GPIOiIC IOMUX SEL L 
Address: Operational Base + offset (0x0030 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
Sto WO. |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


gpioic3_sel 
4'h0: GPIO 
4'h1: I2S0_SCLK 
: SPI4_CSO_MO 
: I2C6_SCL_M1 
: UART3_CTSN 
: PWM7_IR_M2 
gpiolc2_sel 
: GPIO 
: I2SO_MCLK 
: SPI4_CLK_MO 
: I2C6_SDA_M1 
: UART3_RTSN 
: PWM3_IR_M2 
gpiolcl_sel 
4'h0: GPIO 
4'h8: SPI4_MOSI_MO 
4'h9: 12C3_SCL_MO 
4'ha: UART3_TX_MO 
gpioicO_sel 
4'h0: GPIO 
4'h8: SPI4_MISO_MO 
4'h9: I12C3_SDA_MO 
4'ha: UART3_RX_MO 


BUS IOC GPIO1C IOMUX SEL H 

Address: Operational Base + offset (0x0034 

| Bit |Attr[ResetValue|  —=—s<s ———“‘;‘—;*C~CieScrititco® §s/ <#=— 
write_enable 

Write enable for lower 16bits, each bit is individual 

1'bO: Write access disable 

1'bi: Write access enable 


31:16)}WO |0x0000 


gpiolc7_sel 

4'h0: GPIO 
15:12}RW |0x0 4'h1: I12S0_SDOO0 

4'h9: 12C4_SCL_M4 

4'ha: UART4_CTSN 
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| Bit |Attr|Reset Value| Ci@eescription 


gpioic6_sel 
4'h0O: GPIO 

11:8 |RW |0x0 4'h3: PDMO_CLKO_MO 
4'h9: I12C4_ SDA_M4 
4'hb: PWM15_IR_M2 
gpioic5_sel 
4'hO: GPIO 

7:4 |RW |0Ox0 4'h1: I2SO0_LRCK 
4'h9: I2C2_ SCL _M3 
4'ha: UART4_RTSN 


gpioic4_sel 

4'hO: GPIO 

4'h3: PDMO_CLKi_MO 
3:0 |RW {0x0 4'h4: PCIE30PHY_DTBO 

4'h8: SPI4_CS1i_MO 

4'h9: 12C2_SDA_M3 

4'hb: PWM1i1_IR_M2 


BUS IOC GPIOi1D IOMUX SEL L 
Address: Operational Base + offset (0x0038 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


gpiold3_sel 
4'ho: 
4'h2: 
4'h3: 
15:12}RW |0x0 4'h8: 
4'h9: 
4'ha: 
4'hb: PWM1_M1 


gpioid2_sel 
4'hO: 
4'h1: 
4'h2: 
11:8 |RW {0x0 4'h3: 
4'h8: 
4'h9: 
4'ha: 
4'hb: PWMO_M1 


gpiold1_sel 
4'hO: 
4'h1: 
4'h2: 
7:4 |RW {0x0 4'h3: 
4'h4: 
4'h8: 
4'h9: 
4'ha: UART6_RX_M2 
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GPIO 
I2SO_SDI1 
PDMO_SDI3_MO 
SPI1_CSO_M2 
I2C1_SDA_M4 
UART4_RX_MO 


GPIO 
I2SO0_SDO3 
I2SO_SDI2 
PDMO_SDI2_M0O 
SPI1_CLK_M2 
I2C1_SCL_M4 
UART4_TX_MO 


GPIO 

I2S0_SDO2 
I2SO_SDI3 
PDMO_SDI1_MO 
PCIE30PHY_DTB1 
SPI1_MOSI_M2 
I2C7_SDA_MO 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio1d0_sel 
4'hO: GPIO 
. 4'h1: I2S0_SDO1 
3:0 |RW |0x0 4'h8: SPI1_MISO_M2 
4'h9: 12C7_SCL_MO 
4'ha: UART6_TX_M2 


BUS IOC GPIOI1D IOMUX SEL H 
Address: Operational Base + offset (Ox003C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
oh TO WO, 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpiold7_sel 

4'hO: GPIO 

4'h2: MIPI_CAMERA4_CLK_MO 

4'h4: PCIE30X2_CLKREQN_M3 

ES e12) RW. 0x0 4'h5: HDMI_RX_SDA_M2 

4'h9: I2C8_SDA_M2 

4'ha: UART1_CTSN_M1 

4'hb: PWM15_IR_M3 

gpio1d6_sel 

4'hO: GPIO 

4'h2: MIPIL_CAMERA3._ CLK _MO 
11:8 [RW |oxo 4'h5: HDMI_RX_SCL._M2 

4'h9: 12C8_SCL_M2 

4'ha: UART1_RTSN_M1 

4'hb: PWM14_M2 


gpiold5_sel 
4'hO: GPIO 

Beds UR IORD 4'h3: PDMO_SDIO_MO 
4'h8: SPI1_CS1_M2 
gpiold4 sel 

3:0 RW |0x0 4'h0O: GPIO 
4'h2: I2SO_SDIO 


BUS IOC GPIO2Z2A IOMUX SEL L 
Address: Operational Base + offset (0x0040) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio2a3_sel 
4'h0: GPIO 
15:12}RW |0x0 4'hi: EMMC_RSTN 
4'h9: I2C2_SCL_M2 
4'ha: UART5_RTSN_M1 
gpio2a2_sel 
4'h0: GPIO 
11:8 |RW |Ox0 4'h1: EMMC_DATA_STROBE 
4'h9: I2C2_SDA_M2 
4'ha: UART5_CTSN_M1 
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i aa 


—————————— 


4 jaw 0x0 4'hO: GPIO 
4'h1: EMMC_CLKOUT 


gpio2a0_sel 
4'hO: GPIO 

RW) 2x0 4'h1: EMMC_CMD 
4'h2: FSPL_CLK MO 


BUS IOC GPIO2A IOMUX SEL H 
Address: Operational Base + offset (0x0044) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
ot LO WO, | Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
gpio2a7_sel 
4'hO: GPIO 
: 4'h1: GMACO_RXD3 
Borde RW 0X0 4'h2: SDIO_D1_MO 
4'h3: FSPI_D1_M1 
4'ha: UART6_TX_MO 
gpio2a6_sel 
4'hO: GPIO 
' 4'h1: GMACO_RXD2 
dEsO: | RW OKO 4'h2: SDIO_DO_MO 
4'h3: FSPI_DO_ M1 
4'ha: UART6_RX_MO 


7:0 |RO |oxooO reserved 


BUS IOC GPIO2B IOMUX SEL L 
Address: Operational Base + offset (0x0048 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31 16/WO. }0x0000 1'bO: Write access disable 
1'bi: Write access enable 
gpio2b3_sel 
4'hO: GPIO 
: 4'h1: GMACO_TXCLK 
15:12)/RW |00 4'h2: SDIO_CLK_MO 
4'h3: FSPI_CLK_M1 
4'h9: I12C3_SDA_M3 


gpio2b2_sel 
4'h0: GPIO 
11:8 |RW |Ox0 4'h1: GMACO_TXD3 
4'h2: SDIO_CMD_MO 
4'h9: 12C3_SCL_M3 
gpio2b1_sel 
4'h0: GPIO 
4'h1: GMACO_TXD2 
7:4. |RW |0x0 4'h2: SDIO_D3_MO 
4'h3: FSPI_D3_M1 
4'h9: I12C8_SDA_M1 
4'ha: UART6_CTSN_MO 
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| Bit [Attr/ResetValue| Céeescription 
gpio2b0_sel 
4'h0: GPIO 
4'h1: GMACO_RXCLK 


4'h2: SDIO_D2_M0O 
4'h3: FSPI_D2_M1 
4'n9: I2C8_SCL_M1 
4'ha: UART6_RTSN_MO 


BUS IOC GPIO2B IOMUX SEL H 
Address: Operational Base + offset (Ox004C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
Sto WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
gpio2b7_sel 
4'hO: GPIO 
; 4'hi: GMACO_TXD1 
1512 | BW 4'h2: 12S2_SCLK_MO 
4'h9: I12C5_ SDA M4 
4'ha: UART1_TX_MO 
gpio2b6_sel 
4'hO: GPIO 
; 4'h1i: GMACO_TXDO 
LE" RW 4'h2: 12S2_MCLK_MO 
4'h9: 12C5_ SCL_M4 
4'ha: UART1_RX_MO 


gpio2b5_sel 

: GPIO 

: GMACO_PPSTRING 

: FSPI_CS1iN_M1 

: HDMI_TX1_SCL_MO 

: I2C4_SCL_M1 

: UART7_TX_MO 
gpio2b4_sel 
4'h0O: GPIO 
4'h1: GMACO_PTP_REFCLK 
4'h3: FSPI_CSON_M1 
4'h4: HDMI_TX1_SDA_MO 
4'h9: 12C4_SDA_M1 
4'ha: UART7_RX_MO 


BUS IOC GPIO2C IOMUX SEL L 
Address: Operational Base + offset (0x0050) 


| Bit_|Attr| Reset Value 


write_enable 
, Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio2c3_sel 
4'h0: GPIO 
; 4'h1: ETHO_REFCLKO_25M 
Pate RWoOxe 4'h2: 12S2_SDI_MO 
4'h8: SPI1_CSO_ MO 
4'h9: I2C6_SCL_M2 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio2c2_sel 
4'hO: GPIO 
. 4'h1: GMACO_RXD1 
11:8 |RW |0x0 4'h8: SPI1_MOSI_MO 
4'h9: 12C6_SDA_M2 
4'ha: UART9_TX_MO 


gpio2c1_sel 

4'h0: GPIO 

4'h1i: GMACO_RXDO 
ie Re 4'h8: SPI1_MISO_MO 

4'h9: I2C2_SCL_M1 

4'ha: UART1_CTSN_MO 

gpio2c0_sel 

4'hO: GPIO 

4'h1: GMACO_TXEN 
3:0 |RW |0x0 4'h2: I2S2_LRCK_MO 

4'h8: SPI1_CLK_MO 

4'h9: I2C2_SDA_M1 

4'ha: UART1_RTSN_MO 


BUS IOC GPIO2C IOMUX SEL H 
Address: Operational Base + offset (0x0054) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31 TOWO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


ia foo ENS 

po forgo 

4 low po 4'h0O: GPIO 
4'h1i: CLK32K_OUT1 
gpio2c4 sel 
4'h0O: GPIO 
4'h1i: GMACO_PPSCLK 
4'h3: TEST_CLKOUT_M1 
4'h4: HDMI_TX1_CEC_MO 
4'h8: SPI1_CS1i_MO 
4'ha: UART9_RX_MO 


BUS IOC GPIO2D IOMUX SEL L 
Address: Operational Base + offset (0x0058 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31°46) WO" |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio2d3_sel 
. 4'hO: GPIO 
15:12)/RW |Ox0 4'h1: EMMC_D3 
4'h2: FSPI_D3_MO 
gpio2d2_sel 
. 4'hO: GPIO 
11:8 |RW |Ox0 4'h1: EMMC_D2 
4'h2: FSPI_D2_MO 
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| Bit [Attr/ResetValue| C(éeecription 
gpio2d1_sel 
4'h0: GPIO 
4'h1i: EMMC_D1 


4'h2: FSPI_D1_MO 
gpio2d0_sel 

4'h0: GPIO 

4'hi: EMMC_DO 
4'h2: FSPI_DO_MO 


BUS IOC GPIO2D IOMUX SEL H 
Address: Operational Base + offset (Ox005C) 


write_enable 

Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'b1i: Write access enable 
gpio2d7_sel 

4'hO: GPIO 

4'hi: EMMC_D7 

4'h2: FSPI_CSiN_MO 
gpio2d6_sel 

4'hO: GPIO 

4'hi: EMMC_D6 

4'h2: FSPI_CSON_MO 
gpio2d5_sel 

4'hO: GPIO 

4'hi: EMMC_D5 

4'h9: I2C1_SDA_M3 
4'ha: UART5_TX_M2 
gpio2d4_sel 

4'hO: GPIO 

4'hi: EMMC_D4 

4'h9: I2C1_SCL_M3 
4'ha: UART5_RX_M2 


0x0 


BUS IOC GPIO3A IOMUX SEL L 
ar race ince I Base + offset (0x0060) 


Attr/ Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual 
31:16)WO | ORQ009 1'bO: Write access disable 

1'b1: Write access enable 


gpio3a3_sel 
4'h0O: GPIO 


4'h1: GMAC1_RXD3 
4'h2: SDIO_D3_M1 
15:12/RW |0x0 4'h3: I2S3_SDO 
4'h4: AUDDSM_RN 
4'h5: FSPI_D3_M2 
4'h8: SPI4_CSO_M1 
4'ha: UART8_RX_M1 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio3a2_sel 
4'ho: 
4'h1: 
4'h2: 
11:8 |RW |Ox0 4'h3: 
4'h4: 
4'h5: 
4'h8: 
4'ha: UART8_TX_M1 
gpio3ai_sel 
4'h0: 
4'h1: 
4'h2: 
4'h3: 
7:4 |RW |Ox0 A'h4: 
4'h5: 
4'h8: 
4'h9: 
4'hb: PWM1i1_IR_MO 
gpio3a0_sel 
4'h0: 
4'h1: 
4'h2: 
3:0 |RW |0x0 4'h3: 
4'h5: 
4'h8: 
4'h9: 
4'hb: PWM10_MO 


GPIO 
GMAC1_RXD2 
SDIO_D2_M1 
I2S3_LRCK 
AUDDSM_LP 
FSPI_D2_M2 
SPI4_CLK_M1 


GPIO 
GMAC1_TXD3 
SDIO_D1_M1 


12S3_SCLK 
AUDDSM_LN 
FSPI_D1_M2 
SPI4_MOSI_M1 
I2C6_SCL_M4 


GPIO 
GMAC1_TXD2 
SDIO_DO_M1 
I2S3_MCLK 
FSPI_DO_M2 
SPI4_MISO_M1 
I2C6_SDA_M4 


BUS IOC GPIO3A IOMUX SEL H 
Address: Operational Base + offset (0x0064 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual 
BELO WO /0x0000 1'bO: Write access disable 

1'b1i: Write access enable 

gpio3a7_sel 

4'hO: GPIO 
15:12)/RW |0x0 4'hi: GMAC1_RXDO 

4'h4: MIPI_CAMERA2_CLK_M1 

4'hb: PWM8_MO 


gpio3a6_sel 
4'hO: GPIO 

11:8 |RW |0x0 4'h1: ETH1_REFCLKO_25M 
4'h4: MIPI_CAMERA1_CLK_M1 
4'h9: I2C4_ SCL _MO 


gpio3a5_sel 
4'h0O: GPIO 
4'h1: GMAC1_RXCLK 
4'h2: SDIO_CLK_M1 
Bete “|B OR0 4'h4: MIPI_CAMERAOQ_CLK_M1 
4'h5: FSPI_CLK_M2 
4'h9: 12C4_ SDA_MO 
4'ha: UART8_CTSN_Mi 
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| Bit |Attr[ResetValue| ss —Cts—“C*‘“C;*C‘~CiS scription 
gpio3a4_sel 
4'h0O: GPIO 
4'h1: GMAC1_TXCLK 


4'h2: SDIO_CMD_M1 
4'h3: I2S3_SDI 

4'h4: AUDDSM_RP 
4'h8: SPI4_CS1_M1 
4'ha: UART8_RTSN_M1 


BUS IOC GPIO3B IOMUX SEL L 
Address: Operational Base + offset (0x0068) 


| Bit _|Attr| Reset Value 


write_enable 
Write enable for lower i6bits, each bit is individual 
31; 16/WO. /0x0000 1'bO: Write access disable 
1'b1i: Write access enable 
gpio3b3_sel 
4'hO: GPIO 
15:12}/RW |0x0 4'hi: GMAC1_TXDO 
4'h3: I2S2_SDO_M1 
4'ha: UART2_RTSN 
gpio3b2_sel 
4'hO: GPIO 
4'hi: GMAC1_TXER 
Boo RN 4'h3: 12S2_SDI_M1 
4'ha: UART2_RX_M2 
4'hb: PWM3_IR_ Mi 


gpio3b1_sel 

4'hO: GPIO 

4'h1: GMAC1_RXDV_CRS 
4'n4: MIPI_CAMERA4_CLK_M1 
4'ha: UART2_TX_M2 

4'hb: PWM2_M1 

gpio3b0_ sel 

4'h0: GPIO 

4'h1i: GMACi_RXD1 

4'n4: MIPI_CAMERA3_CLK_M1 
4'hb: PWM9_MO 


BUS IOC GPIO3B_ IOMUX_SEL_H 
Address: Operational Base + offset (Ox006C) 


| Bit |Attr| Reset Value 


Pp —t—i—‘“‘éééOScription 
write_enable 
Write enable for lower i6bits, each bit is individual 
31546) WOr|0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio3b7_sel 

4'h0O: GPIO 

4'h1: GMAC1_PTP_REF_CLK 
foetal on 4'h5: HDMI_TX1_HPD_M1 

4'h8: SPI1_MOSI_ M1 

4'h9: 12C3_SCL_ M1 


Copyright 2022 © Rockchip Electronics Co., Ltd. 998 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci eescription 


gpio3b6_sel 
4'ho: 
4'h1: 
11:8 |RW {0x0 4'h3: 
4'h9: 
4'ha: 
4'hb: 


GPIO 
GMAC1_MCLKINOUT 
I2S2_LRCK_M1 
CAN1_TX_MO 
UART3_RX_M1 
PWM13_MO 


gpio3b5_ sel 
4'h0: 


4'h1: 
4'h3: 
4'h9: 
4'ha: 
4'hb: 


GPIO 
GMAC1_TXEN 
I2S2_SCLK_M1 
CAN1_RX_MO 
UART3_TX_M1 
PWM12_MO 


gpio3b4_sel 


4'hO: GPIO 

4'h1: GMAC1_TXD1 
4'h3: I2S2_MCLK_M1 
4'ha: UART2_CTSN 


BUS IOC GPIO3C IOMUX SEL L 
Address: Operational Base + offset (0x0070) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio3c3_sel 
15:12/RW 


4'hO: 
4'h1: 
4'h2: 
4'h8: 
4'h9: 
4'ha: 
4'hb: 


GPIO 
GMAC1_MDIO 
MIPI_TE1 
SPI1_CS1_M1 
I2C8_SDA_M4 
UART7_CTSN_M1 
PWM15_IR_MO 


gpio3c2_sel 


4'hO: 
4'h1: 


4'h2: 
4'h8: 
4'h9: 
4'ha: 
4'hb: 
gpio3c1_sel 


4'hO 
4'h1 
4'h4 
4'h8 
4'ha 


GPIO 
GMAC1_MDC 
MIPI_TEO 
SPI1_CSO_M1 
I2C8_SCL_M4 
UART7_RTSN_M1 
PWM14_MO 


GPIO 

GMAC1_PPSCLK 
PCIE30X2_BUTTON_RSTN 
SPI1_CLK_M1 
UART7_RX_M1 


gpio3c0_sel 


4'hO 
A'h1 
4'h8 
4'h9 
4'ha 
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GMAC1_PPSTRIG 
SPI1_MISO_M1 
I2C3_SDA_M1 
UART7_TX_M1 
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BUS IOC GPIO3C IOMUX SEL H 
Address: Operational Base + offset (0x0074) 


| Bit _|Attr| Reset Value 


write_enable 

Write enable for lower i6bits, each bit is individual 
31-16)WO" |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


gpio3c7_sel 

4'h0O: GPIO 

4"h1: CIF_D1i1 

4'h4: PCIE20X1_2 CLKREQN_MO 
4'h5: HDMI_TXO_SCL_M2 

4'h8: SPI3_MOSI_M3 

4'h9: I2C5_SCL_ MO 


gpio3c6_sel 

4'hO: GPIO 

4'h1: CIF_D1i0 

4'h4: PCIE30X4_PERSTN_M2 
4'h5: HDMI_TX1_SCL_M1i 
4'h8: SPI3_MISO_M3 


gpio3c5_sel 

4'h0O: GPIO 

4'h1: CIF_D9 

4'h2: FSPI_CS1N_M2 

4'h4: PCIE30X4_WAKEN_M2 
4'h5: HDMI_TX1_SDA_M1i 
4'h8: SPI3_CS1_M3 

4'h9: CAN2_TX_MO 

4'ha: UART5_RX_M1 
gpio3c4_sel 

4'h0O: GPIO 

4'h1: CIF_D8 

4'h2: FSPI_CSON_M2 

4'h4: PCIE30X4_CLKREQN_M2 
4'h5: HDMI_TX1_CEC_M2 
4'h8: SPI3_CSO_M3 

4'h9: CAN2_RX_MO 

4'ha: UART5_TX_M1 


BUS IOC GPIO3D IOMUX SEL L 
ar Fe ak" Base + offset (0x0078) 


Attr/ Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual 
STR Ger | 0x0000 1'bO: Write access disable 

1'b1: Write access enable 


gpio3d3_sel 

4'h0O: GPIO 

4"h1: CIF_D1i5 

4'h4: PCIE30X2_WAKEN_M2 
15:12/RW |0x0 4'h5: HDMI_RX_SDA_M1 

4'h8: SPIO_CLK_M3 

4'h9: I2C7_SDA_M2 

4'ha: UART9_CTSN_M2 

4'hb: PWM10_M2 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio3d2_sel 
4'hO: 
4'h1: 
4'h4: 

11:8 |RW |0x0 4'hs: 
4'h8: 
4'h9: 
4'ha: UART9_RTSN_M2 
gpio3d1_sel 
4'h0: 
4'h1: 
4'h4: 

7:4 |RW |Ox0 4'hS: 
4'h8: 
4'ha: 
4'hb: PWM9_M2 
gpio3d0_sel 
4'h0: 
4'h1: 
4'h4: 

3:0 |RW {0x0 4'h5: 
4'h8: 
4'h9: 
4'ha: 
4'hb: 


GPIO 

CIF_D14 
PCIE30X2_CLKREQN_M2 
HDMI_RX_SCL_M1 
SPIO_MOSI_M3 


I2C7_SCL_M2 


GPIO 

CIF_D13 

PCIE20X1_2 PERSTN_MO 
HDMI_RX_CEC_M1 
SPIO_MISO_M3 
UART4_TX_M1 


GPIO 

CIF_D12 

PCIE20X1_2 WAKEN_MO 
HDMI_TXO_SDA_M2 
SPI3_CLK_M3 
I2C5_SDA_MO 
UART4_RX_M1 
PWM8_M2 


BUS IOC GPIO3D IOMUX SEL H 
Address: Operational Base + offset (0x007C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
SE T6 WO, |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O_ [reserved 


gpio3d5_sel 
4'hOo: 
4'h4: 
4'h5: 
7:4 |RW |Ox0 4'h6: 
4'h8: 
4'ha: 
4'hb: PWM1i1_IR_M3 
gpio3d4_sel 
4'ho: 
4'h3: 
4'h4: 
3:0 |RW {0x0 4'hs: 
4'h6: 
4'h8: 
4'ha: UART9_RX_M2 


GPIO 
PCIE30X4_BUTTON_RSTN 
DP1_HPDIN_MO 
MCU_JTAG_TMS_M1 


SPIO_CS1_M3 
UART9_TX_M2 


GPIO 
HDMI_TXO_HPD_M1 
PCIE30X2_PERSTN_M2 
HDMI_RX_HPDOUT_M1 
MCU_JTAG_TCK_M1 
SPIO_CSO_M3 


BUS IOC GPIO4A IOMUX SEL L 
Address: Operational Base + offset (0x0080) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
aE TO WO: (0x0000 1'bO: Write access disable 
Write access enable 


“ 


1'b1: 
gpio4a3_sel 
4'h0: 
4'h1: 
: BT1120_D3 
: PCIE30X1_0 CLKREQN_Mi 
: DDRPHYCHO_DTB3 
: UARTO_TX_M2 
gpio4a2_sel 
4'h0: 
: CIF_D2 
: BT1120_D2 
: I12S1_LRCK_MO 
: PCIE3OX1_1_ PERSTN_M1 
: DDRPHYCHO_DTB2 
: SPIO _CLK_M1 


GPIO 
CIF_D3 


GPIO 


gpio4ai_sel 


: GPIO 

: CIF_D1 

: BT1120 D1 

: I12S1_SCLK_MO 

: PCIE3OX1_1 WAKEN_M1 
: DDRPHYCHO_DTB1 

: SPIO_MOSI_M1 

: UART9_CTSN_ Mi 


gpio4a0_ sel 


4'hO: 
4'h1: 
4'h2: 
4'h3: 
4'h4: 
4'h7: 
4'hs: 
4'ha: 


GPIO 

CIF_DO 

BT1120 DO 
I2S1_MCLK_MO 
PCIE30X1_1_ CLKREQN_M1 
DDRPHYCHO_DTBO 
SPIO_MISO_M1 
UART9_RTSN_M1 


BUS IOC GPIO4A IOMUX SEL_H 
Address: Operational Base + offset (0x0084) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
‘ Write enable for lower 16bits, each bit is individual 
3U-16)WONOx0000 1'bO: Write access disable 
Write access enable 


1'b1: 


gpio4a7_sel 
4'hO: 
4'h1: 
4'h2: 
15:12;}RW {0x0 4'h3: 
4'h4: 
4'h7: 
4'h8: 
4'h9: I2C5 SDA M2 
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GPIO 

CIF_D7 

BT1120 D7 
12S1_SDI2_MO 
PCIE30X2_WAKEN_M1 
DDRPHYCH1_DTB3 
SPI2_CSO_M1 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio4a6_sel 
4'hO: 
4'h1: 
4'h2: 
4'h3: 
11:8 |RW |0x0 A'h4: 
4'h7: 
4'h8: 
4'h9: 
4'ha: UART3_RX_M2 
gpio4a5_sel 
4'hO: 
4'h1: 
4'h2: 
4'h3: 
7:4 |RW |Ox0 A'h4: 
4'h7: 
4'h8: 
4'h9: 
4'ha: UART3_TX_M2 
gpio4a4_sel 
4'hO: 
4'h1: 
4'h2: 
3:0 |RW |Ox0O 4'h4: 
4'h7: 
4'h8: 
4'h9: 
4'ha: UARTO_RX_M2 


GPIO 

CIF_D6 

BT1120_ D6 
12S1_SDI1_MO0 
PCIE30X2_CLKREQN_M1 
DDRPHYCH1_DTB2 
SPI2_CLK_M1 


I2C5_SCL_M2 


GPIO 

CIF_D5 

BT1120_D5 
I2S1_SDIO_MO 
PCIE30X1_0_PERSTN_M1 
DDRPHYCH1_DTB1 
SPI2_MOSI_M1 
I2C3_SDA_M2 


GPIO 

CIF_D4 

BT1120_ D4 
PCIE30X1_0_ WAKEN_M1 
DDRPHYCH1_DTBO 
SPI2_MISO_M1 
12C3_SCL_M2 


BUS IOC GPIO4B IOMUX SEL L 
Address: Operational Base + offset (0x0088 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
Write access enable 


1'b1: 


gpio4b3_ sel 

4'ho: 

4'h1: 

4'h2: 

4'h3: 
15:12;RW_ |0Ox0 4'h4: 

4'h7: 

A'h9: 

4'ha: 

A'hb: 

4'hc: CAN1_TX_M1 
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GPIO 

CIF_VSYNC 

BT1120_ D9 

I2S1_SDO2_M0O 
PCIE20X1_2 BUTTON_RSTN 
DDRPHYCH2_DTB3 
I2C7_SDA_M3 
UART8_CTSN_MO 
PWM15_IR_M1 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio4b2_ sel 
4'h0: 
4'h1: 
4'h2: 
4'h3: 
4'h4: 

11:8 |RW |0x0 A'h7: 
4'h8: 
4'h9: 
4'ha: 
4'hb: 
4'hc: CAN1_RX_M1 
gpio4b1_ sel 
4'h0: 
4'h1: 
4'h2: 
4'h3: 

7:4. |RW /0x0 4'h4: 
4'h6: 
4'h7: 
4'h8: 
4'h9: 
4'ha: UART8_RX_MO 
gpio4b0_ sel 
4'ho: 
4'h1: 
4'h2: 
4'h3: 

3:0 |RW |0x0 A'h4: 
4'h7: 
4'h8: 
4'h9: 
4'ha: UART8_TX_MO 


GPIO 

CIF_HREF 

BT1120 D8 

I2S1_SDO1_MO 
PCIE30X1_1_ BUTTON_RSTN 
DDRPHYCH2_DTB2 
SPIO_CSO_M1 
I2C7_SCL_M3 
UART8_RTSN_MO 

PWM14_ M1 


GPIO 
MIPI_CAMERAO_CLK_MO 
SPDIF1_TX_M1 


I2S1_SDO0_MO 
PCIE30X1_0_ BUTTON_RSTN 
SATA2_ACT_LED_MO 
DDRPHYCH2_DTB1 
SPIO_CS1_M1 
I2C6_SCL_M3 


GPIO 

CIF_CLKIN 
BT1120_CLKOUT 
12S1_SDI3_MO0 
PCIE30X2_PERSTN_M1 
DDRPHYCH2_DTBO 
SPI2_CS1_M1 
I2C6_SDA_M3 


BUS IOC GPIO4B IOMUX SEL H 
Address: Operational Base + offset (Ox008C) 


| Bit |Attr| Reset Value, 


Write access disable 


| t—“‘CSONOOODEsScription— —i—isCidz 
write_enable 

31:16|wo |ox0000 ce enable for lower 16bits, each bit is individual 
1'b1: Write access enable 


gpio4b7_sel 
4'hO: 
4'h2: 
4'h4: 
15:12|/RW |0x0 4'hS: 
4'h7: 
4'h8: 
4'h9: I12C5_ SDA M1 
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GPIO 

BT1120_D13 

PCIE20X1_2 CLKREQN_M1 
HDMI_TXO_SCL_MO 
DDRPHYCH3_DTB3 
SPI3_CLK_M1 
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| Bit |Attr|ResetValue| Ci eescription 


gpio4b6_ sel 
4'ho: 
4'h2: 
4'h4: 
4'h5: 

11:8 |RW |0x0 4'h6: 
4'h7: 
A'hs: 
A'h9: 
4'hb: PWM13_ M1 
gpio4b5_ sel 
4'ho: 
4'h2: 
4'h4: 
4'h5: 

7:4 |RW [0x0 4'h6: 
4'h7: 
A'hs: 
4'ha: 
4'hb: PWM12_M1 
gpio4b4_sel 
4'ho: 
4'h1: 
4'h2: 
4'h3: 

3:0 |RW |0x0 4'h4: 
4'h5: 

A4'h6: 
4'h7: 
4'ha: 
4'hb: PWM11_IR_M1 


GPIO 

BT1120_D12 
PCIE30X4_PERSTN_M1 
HDMI_RX_HPDOUT_MO 
SATAO_ACT_LED_MO 
DDRPHYCH3_DTB2 
SPI3_MOSI_M1 


I2C5_SCL_M1 


GPIO 

BT1120_D11 
PCIE30X4_WAKEN_M1 
HDMI_RX_CEC_MO 
SATA1_ACT_LED_MO 
DDRPHYCH3_DTB1 
SPI3_MISO_M1 
UART9_RX_M1 


GPIO 

CIF_CLKOUT 
BT1120_D10 
I2S1_SDO3_M0O 
PCIE30X4_CLKREQN_M1 
DPO_HPDIN_MO 
SPDIFO_TX_M1 
DDRPHYCH3_DTBO 
UART9_TX_M1 


BUS IOC GPIO4C IOMUX SEL L 
Address: Operational Base + offset (0x0090) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio4c3_sel 

4'h0O: GPIO 

4'h1: GMACO_MCLKINOUT 
15:12|/RW_ |0x0 4"h2: 12S2_SDO_MO 

4'h8: SPI3_CS1_MO 

4'h9: I2C7_SCL_M1 

4'hb: PWM4_M1 


gpio4c2_sel 
4'hO: GPIO 
4'h1: GMACO_RXDV_CRS 
BAe RW) Ox 4'h8: SPI3._CSO_MO 
4'ha: UART7_RTSN_MO 
4'hb: PWM2_M2 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio4c1_sel 
4'hO: GPIO 
4"h2: BT1120_D1i5 
4'h3: SPDIF1_TX_M2 
7:4 |RW JOx0 4'h4: PCIE20X1_2 PERSTN_M1 
4'h5: HDMI_TXO_CEC_MO 
4'h8: SPI3_CS1_ M1 
4'h9: I12C8_ SDA_M3 
4'hb: PWM6_Mi 


gpio4c0_sel 
4'hO: GPIO 
4"h2: BT1120_D14 

3:0 |RW |0x0 4'h4: PCIE20X1_2 WAKEN_M1 
4'h5: HDMI_TXO0_SDA_MO 
4'h8: SPI3_CSO_M1 
4'h9: I2C8 SCL M3 


BUS IOC GPIO4C_ IOMUX_SEL_H 
Address: Operational Base + offset (0x0094) 


| Bit |Attr| Reset Value, 


Pi eecription 
write_enable 
; Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —s—“—s‘“s“‘“‘“‘“‘“‘S*S*™*™C™C*zr 


15:12|RO_|OxO reserved 
gpio4c6_sel 
4'h0O: GPIO 
4'h1: GMACO_TXER 
11:8 |RW |0x0 4'h8: SPI3_CLK_MO 
4'h9: I2CO_SDA_M1 
4'ha: UART7_CTSN_MO 
4'hb: PWM7_IR_M3 
gpio4c5_sel 
4'hO: GPIO 
4'h1: GMACO_MDIO 
7:4 |RW J0Ox0 4'h8: SPI3_MOSI_MO 
4"h9: I2CO_SCL_M1 
4'ha: UART9_CTSN_MO 
4'hb: PWM6_M2 
gpio4c4_sel 
4'h0O: GPIO 
4'h1: GMACO_MDC 
3:0 |RW |0x0 4'h8: SPI3_MISO_MO 
4'h9: I2C7_SDA_M1 
4'ha: UART9_RTSN_MO 
4'hb: PWM5_M2 


BUS IOC GPIO4D IOMUX SEL L 
Address: Operational Base + offset (0x0098) 


| Bit _|Attr| Reset Value 


write_enable 
‘ Write enable for lower 16bits, each bit is individual 
31-16 (WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


he 


gpio4d3_sel 

4'h0O: GPIO 

4'h1: SDMMC_D3 
4'h2: PDM1i_SDIO_MO 
4'h5: JTAG_TMS_MO 
4'h9: I2C8_ SDA_MO 
4'ha: UART5_RTSN_MO 
4'hb: PWM10_M1 
gpio4d2_sel 

4'hO: GPIO 

4'h1: SDMMC_D2 
4'h2: PDM1_SDI1_MO 
4'h5: JTAG_TCK_MO 
4'h9: I2C8_ SCL _MO 
4'ha: UART5_CTSN_MO 
gpio4di_sel 

4'hO: GPIO 

4'h1: SDMMC_D1 
4'h2: PDM1i_SDI2_MO 
4'h5: JTAG_TMS_M1 
4'h9: I12C3_SDA_M4 
4'ha: UART2_RX_M1 
4'hb: PWM9_M1i 
gpio4d0_sel 

4'h0O: GPIO 

4'h1: SDMMC_DO 
4'h2: PDM1_SDI3_MO 
4'h5: JTAG_TCK_M1 
4'h9: I12C3_SCL_M4 
4'ha: UART2_TX_M1 
4'hb: PWM8_ Mi 


BUS IOC GPIO4D_ IOMUX_SEL_H 
Address: Operational Base + offset (Ox009C) 


| Bit |Attr| Reset Value, 


| ——“‘ié(éOScription Cd 
write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)/WO |0xQ000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —s—‘“—sCs‘“‘“‘sC*d 


15:8 |RO |0x00__—[reserved 


gpio4d5_ sel 
4'h0: GPIO 
4'h1: SDMMC_CLK 
4'h2: PDM1_CLKO_MO 
7 yg Penin 0x0 4'h4: TEST_CLKOUT_MO 
4'h5: MCU_JTAG_TMS_MO 
4'h9: CANO_RX_M1 
4'ha: UART5_TX_MO 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio4d4_sel 

4'h0: GPIO 

4'h1: SDMMC_CMD 

4'h2: PDM1._CLK1._MO 
320; || RW 0x0 4'h5: MCU_JTAG_TCK MO 

4'h9: CANO. TX_M1 

4'ha: UART5_RX_MO 

4'hb: PWM7_IR. M1 


6.28 VCCIO1_4 IOC Register Description 


6.28.1 Registers Summary 


Reset a. 
| __ Name | offset size! Yetne | Description 
VCCIO1 4 IOC GPIOIA 0x0020 w_ loxo0006666 GPIO1A Driver Strength Control 
DS_L Low bits 
VCCIO1 4 IOC GPIOI1A 0x0024 w_ loxo0006666 GPIO1A Driver Strength Control 
DS _H High bits 
VCCIO1 4 IOC GPIO1B GPIO1B Driver Strength Control 
VCCIO1 4 IOC GPIOIB_ |o 4956 w_ |oxoooose6e GPIO1B Driver Strength Control 
DS _H High bits 
VCCIO1 4 IOC GPIO1C 0x0030 w_ loxo0001111 GPIO1C Driver Strength Control 
DS JE Low bits 
VCCIO1 4 IOC GPIOIC_ |, oo 34 Ww foxoooo1111 GPIO1C Driver Strength Control 
DS _H High bits 
VCCIO1 4 IOC GPIO1D 0x0038 w 1ox00001111 GPIO1D Driver Strength Control 
DS_L Low bits 
VCCIO1 4 IOC GPIO1D GPIO1D Driver Strength Control 
ees paige ww foxoooopsss GPIO1A Pull-up/down Control 
oo 4_10C_GPIO1B 0x0114 w_ |oxoooorFs7 GPIO1B Pull-up/down Control 
WTO 4 TO eOx0118 ww foxooo0ssso GPIO1C Pull-up/down Control 
; 
oa @ ime 
sees 
ee 
SMT. 


0xO0000F555 |GPIO1D Pull-up/down Control 


OxOOOO00FF |GPIO1A Input Enable Control 


OxOOOOOOFF |GPIO1B Input Enable Control 
OxOOOOO0OFF |GPIOIC Input Enable Control 


OxOOO000FF |GPIO1D Input Enable Control 


VCCIO1 4 IOC GPIOI1B 0x0214 
VCCIO1 4 IOC GPIOiIC 
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ee 
Value pu 


Se OROn Ie w_ |oxoo000000 GPIO1D Schmitt Trigger Control 
= ClO1 4 IOC GPIO PD |9, 9280 w_ |oxoo000000 Auto Pull-up/down disable Control 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.28.2 Detail Registers Description 


VCCIO1 4 IOC GPIOIA DS L 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value, 


Pt escription 
write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


5 |RO_|0x0_____—reserved 


gpiola3_ds 

GPIO1A3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


41 |RO_|0xO_——sireserved = =—ow FAY = CC 


gpiola2_ds 
GPIO1A2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|0xo_sfreserved 


gpiolai_ds 
GPIO1A1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|oxo_ si reserved 


gpiolaO_ds 
GPIO1A0 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 
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vccio1 4 I0C GPIO1A DS H 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—si‘“CsSs‘“‘“‘C*d 


15 |RO 0x0 [reserved 


gpiola7_ds 

GPIO1A7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


41 [RO _|0xO_—sdreserved = CUS” 


gpiola6_ds 
GPIO1A6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 [RO |0xO_ ss reserved =f mF 


gpiola5_ds 
GPIO1A5 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW [0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|OxO._ reserved 


gpiola4_ds 
GPIO1A4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO1 4 IOC GPIOiB DS L 
Address: Operational Base + offset (0x0028) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr/ResetValue| Ci escription 
i5_ |RO_|OxO_ reserved 


gpiolb3_ds 

GPIO1B3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


41 |RO_|0xO_——sdreserved 


gpioib2_ds 
GPIO1B2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7__—*|RO_|0xO_——sédreserved = “as eh FCS 


gpiolb1_ds 
GPIO1B1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW [0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|0xO_ reserved 


gpiolb0O_ds 
GPIO1BO DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO1 4 IOC GPIOiB DS H 
Address: Operational Base + offset (0x002C) 


| Bit |Attr| Reset Value, 


Pp C—i—“‘‘éé#éOScription 
write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —i‘“—sSs—“—‘“‘“‘sSC*d 


i5_ [RO |oxo [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpiolb7_ds 

GPIO1D7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_|OxO_ reserved 


gpiolb6_ds 
GPIO1D6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO [0x0 sreserved = I 


gpioib5_ds 
GPIO1D5 DS control 
Driver Strength Selection 
3'b000: 1000hm 
RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|0xo_ si reserved 


gpioib4_ds 
GPIO1D4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO1 4 IOC GPIOiIC DS L 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:14/RO_|OxO [reserved 


gpiolc3_ds 

GPIO1C3 DS control 

Driver Strength Selection 
13:12}RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'bi1: 10mMA 250hm 
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| Bit |Attr|/ResetValue| Ci escription 
]41:10/RO_|OxO_ [reserved 


gpiolc2_ds 

GPIO1C2 DS control 

Driver Strength Selection 
RW |0Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


7:6 |RO |OxO reserved 


gpiolcl_ds 

GPIO1C1 DS control 

Driver Strength Selection 
5:4 |RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b1i1: 10mMA 250hm 


3:2 |RO |OxO si freserved = CU GG 


gpiolcO_ds 

GPIO1CO DS control 

Driver Strength Selection 
1:0 |RW |Oxi 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


VCCIO1 4 IOC GPIOiC DS H 
Address: Operational Base + offset (0x0034) 


| Bit |Attr|/ResetValue| C(eescription 


write_enable 
“ Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:14/RO_|OxO [reserved 


gpiolc7_ds 

GPIO1C7 DS control 

Driver Strength Selection 
13:12}RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


]11:10/RO_|OxO_ [reserved 


gpioic6_ds 

GPIO1C6 DS control 

Driver Strength Selection 
RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2' a === 10mA 250hm 


7:6 |RO |Oxo_ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpiolc5_ds 

GPIO1C5 DS control 

Driver Strength Selection 
5:4 |IRW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


3:2, |RO |0x0___—reserved 


reserved 
gpioic4_ds 
GPIO1C4 DS control 
Driver Strength Selection 
1:0 |RW |Ox1 2'bO0: 2.5mA 1000hm 
2'b10: 5mA 500hm 
2'b01: 7.5mA 330hm 
2'b11: 10mMA 250hm 


VCCIO1 4 IOC GPIOiID DS L 
Address: Operational Base + offset (0x0038) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14[RO_|0xO_ si [reserved = ss sas FO COC—C“‘COSC‘*z 


gpiold3_ds 

GPIO1D3 DS control 

Driver Strength Selection 
13:12|RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10MA 250hm 


]11:10/RO_|OxO_ [reserved 


gpiold2_ds 

GPIO1D2 DS control 

Driver Strength Selection 
RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2' a <7 10mA 250hm 


7:6 |RO |OxO_ reserved 


gpiold1_ds 

GPIO1D1 DS control 

Driver Strength Selection 
5:4 |RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


3:2 |RO |Oxo [reserved 


gpiold0O_ds 

GPIO1D0 DS control 

Driver Strength Selection 
1:0 |RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b1i1: 10MA 250hm 
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VCCIO1 4 IOC GPIOiID DS H 
Address: Operational Base + offset (0x003C) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31-16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“sC—s—‘“‘“‘C*r 


15 |RO_|0x0 [reserved 


gpiold7_ds 

GPIO1D7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


41 [RO _|0xO_——sdreserved = CU CS 


gpiold6_ds 
GPIO1D6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7:6 |RO_ |OxO [reserved 


gpiold5_ds 

GPIO1D5 DS control 

Driver Strength Selection 
5:4 |RW {Oxi 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10MA 250hm 


3:2 |RO |OxO_ reserved 


gpioid4_ds 

GPIO1D4 DS control 

Driver Strength Selection 
1:0 |RW |0Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


VCCIO1 4 IOC GPIOIA P 
Address: Operational Base + offset (0x0110) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| ss —“‘CS;! CCD eScription =—— Cid 
gpiola7_ps 
GPIO1A7 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpiola7_pe 
GPIO1A7 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpiola6_ps 
GPIO1A6 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpiola6_pe 
GPIO1A6 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpiola5_ps 
GPIO1A5 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpiola5_pe 
GPIO1A5 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpiola4_ps 
GPIO1A4 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpiola4_pe 
GPIO1A4 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpiola3_ps 
GPIO1A3 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpiola3_pe 
GPIO1A3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
gpiola2_ps 
GPIO1A2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
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| Bit |Attr|ResetValue| ss —“‘SW CCD esScription =— Cid 
gpiola2_pe 
GPIO1A2 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpiolal_ps 
GPIO1A1 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpiolal_pe 
GPIO1A1 PE control 


Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpiolaO_ps 

GPIO1A0 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpioiaO_pe 

GPIO1A0 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


VCCIO1 4 IOC GPIOiB P 
Address: Operational Base + offset (0x0114) 


| Bit |Attr|ResetValue| Cieescription 
31:16|WO 


write_enable 

0x0000 Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'bi: Write access enable 


gpioib7_ps 

GPIO1B7 PS control 

Weak PU/PD Resistor Selection 
1'b0O: PD Selection 

1'bi: PU Selection 
gpiolb7_pe 

GPIO1B7 PE control 


Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioib6_ps 
GPIO1B6 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio1ib6_pe 
GPIO1B6 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
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| Bit |Attr|ResetValue|  —“‘(SC(éD eScription =— Cid 
gpioib5_ps 
GPIO1B5 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpioib5_pe 
GPIO1B5 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioib4_ps 
GPIO1B4 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpioib4_pe 
GPIO1B4 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioib3_ps 
GPIO1B3 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpioib3_pe 
GPIO1B3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpiolb2_ps 
GPIO1B2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpioib2_pe 
GPIO1B2 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpiolb1_ps 
GPIO1B1 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpiolb1_pe 
GPIO1B1 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioib0O_ps 
GPIO1B0 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
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| Bit |Attr|ResetValue| Ci@eescription 


gpioibO_pe 
GPIO1B0 PE control 
RW |0x1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 


VCCIO1 4 IOC GPIOIC P 
Address: Operational Base + offset (0x0118) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpiolc7_ps 
GPIO1C7 PS control 
15 RW |0x0 Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpiolc7_pe 
GPIO1C7 PE control 
14 RW |0x1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
gpioic6_ps 
GPIO1C6 PS control 
13 RW |0x0 Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpioic6_pe 
GPIO1C6 PE control 
12 RW |Ox1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
gpiolc5_ps 
GPIO1C5 PS control 
11 RW |0x0 Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpiolc5_pe 
GPIO1iC5 PE control 
10 RW_|0Ox1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
gpiolc4_ps 
GPIO1C4 PS control 
RW |0x0 Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpiolc4_pe 
GPIO1C4 PE control 
RW /0x1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
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| Bit |Attr|ResetValue| ss —“‘C;W CCD eScription =—— ss s—CSCSCid 
gpioic3_ps 
GPIO1C3 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpioic3_pe 
GPIO1C3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
gpiolc2_ps 
GPIO1C2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpiolc2_pe 
GPIO1C2 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioici_ps 
GPIO1C1 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpioici_pe 
GPIO1C1 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1i: PU/PD Enable 
gpioicO_ps 
GPIO1CO PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpioicO_pe 
GPIO1CO PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 


VCCIO1 4 IOC GPIOiD P 
Address: Operational Base + offset (0x011C) 


| Bit |Attr|/ResetValue| Ci escription 


write_enable 
f Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpiold7_ps 

GPIO1D7 PS control 

Weak PU/PD Resistor Selection 
1'bO: PD Selection 

1'bi: PU Selection 
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| Bit |Attr|ResetValue| ss —“‘CS;! CCD esScription =—— Cid 
gpiold7_pe 
GPIO1D7 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioid6_ps 
GPIO1D6 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpioid6_pe 
GPIO1D6 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioid5_ps 
GPIO1D5 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpioid5 pe 
GPIO1D5 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpioid4_ps 
GPIO1D4 PS control 


Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpioid4_pe 

GPIO1D4 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpiold3_ps 

GPIO1D3 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpioid3_pe 

GPIO1D3 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpiold2_ps 

GPIO1D2 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpiold2_pe 

GPIO1D2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 
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| Bit |Attr[ResetValue| —_— s—“‘SN”CDeScription =— Cid 
gpiold1_ps 
GPIO1D1 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpiold1_pe 

GPIO1D1 PE control 

Active High Weak PU/PD Resistor Enable 
1'b0O: PU/PD Disable 


1'b1: PU/PD Enable 
gpioidO_ps 

GPIO1D0 PS control 

Weak PU/PD Resistor Selection 
1'bO: PD Selection 

1'bi: PU Selection 
gpioidO_pe 

GPIO1D0 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


VCCIO1 4 IOC GPIOIA IE 

Address: Operational Base + offset (0x0180) 

| Bit [Attr|ResetValue| ss ——“i;i‘“;CC~éiS scription — Cd 
write_enable 

Write enable for lower 16bits, each bit is individual 

1'bO: Write access disable 

1'b1i: Write access enable 


15:8 |RO_|0x0O [reserved 


gpiola7_ie 
7 RW |0x1 GPIO1A7 IE control 
Active High input buffer enable 
gpio1la6_ie 
RW |0x1 GPIO1A6 IE control 
Active High input buffer enable 
gpiola5_ie 
5 RW |0x1 GPIO1A5 IE control 
Active High input buffer enable 


31:16}WO |0x0000 


gpiola4_ie 
4 RW |0x1 GPIO1A4 IE control 
Active High input buffer enable 
gpiola3_ie 
3 RW |Ox1 GPIO1A3 IE control 
Active High input buffer enable 
gpiola2_ie 
2 RW /0x1 GPIO1A2 IE control 
Active High input buffer enable 
gpiolal_ie 
1 RW |0x1 GPIO1A1 IE control 
Active High input buffer enable 
gpioia0_ie 
RW |Ox1 GPIO1A0 IE control 
Active High input buffer enable 


vccrioi 4 IOC GPIOiB IE 
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Address: Operational Base + offset (0x0184 
| Bit |Attr[ResetValue|  ——s——“‘;‘“C;C™CCéi scription 
write_enable 
Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'b1i: Write access enable 


gpiolb7_ie 

GPIO1B7 IE control 

Active High input buffer enable 
gpio1ib6_ie 

GPIO1B6 IE control 

Active High input buffer enable 


gpioib5_ie 
GPIO1B5 IE control 
Active High input buffer enable 


gpio1b4_ie 

GPIO1B4 IE control 

Active High input buffer enable 
gpioib3_ie 

GPIO1B3 IE control 

Active High input buffer enable 
gpiolb2_ie 

GPIO1B2 IE control 

Active High input buffer enable 
gpiolb1_ie 

GPIO1B1 IE control 

Active High input buffer enable 
gpioib0_ie 

GPIO1B0 IE control 

Active High input buffer enable 


VCCIO1 4 IOC GPIOIC IE 
Address: Operational Base + offset (0x0188 


| Bit_|Attr| Reset Value 


write_enable 

Write enable for lower 16bits, each bit is individual 
oi TO WO, | Ox0000 1'bO: Write access disable 

1'b1: Write access enable 


15:8 [RO [0x00 [reserved 

gpioic7_ie 

GPIO1C7 IE control 

Active High input buffer enable 
gpioic6_ie 

GPIO1C6 IE control 

Active High input buffer enable 
gpiolc5_ie 

GPIO1C5 IE control 

Active High input buffer enable 
gpioic4_ie 

GPIO1C4 IE control 

Active High input buffer enable 
gpioic3_ie 

GPIO1C3 IE control 

Active High input buffer enable 
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| Bit |Attr| Reset Value, 


gpiolc2_ie 
RW |Ox1 GPIO1C2 IE control 
Active High input buffer enable 


gpioici_ie 
1 RW |0x1 GPIO1C1 IE control 
Active High input buffer enable 
gpioicO_ie 
RW |0x1 GPIO1CO IE control 
Active High input buffer enable 


VCCIO1 4 IOC GPIOID IE 
Address: Operational Base + offset (0x018C) 


| Bit |Attr| Reset Value, 


Pt eseription sd 
write_enable 
I Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O [reserved 


gpioid7_ie 
RW |0x1 GPIO1D7 IE control 
Active High input buffer enable 


gpioid6é_ie 
RW |0x1 GPIO1D6 IE control 
Active High input buffer enable 
gpioid5_ie 
5 RW |0x1 GPIO1D5 IE control 
Active High input buffer enable 
gpio1d4_ie 
4 RW |Ox1 GPIO1D4 IE control 
Active High input buffer enable 
gpioid3_ie 
3 RW |0x1 GPIO1D3 IE control 
Active High input buffer enable 
gpioid2_ie 
RW |0x1 GPIO1D2 IE control 
Active High input buffer enable 
gpiold1_ie 
RW |0x1 GPIO1D1 IE control 
Active High input buffer enable 
gpioidO_ie 
RW |0x1 GPIO1D0 IE control 
Active High input buffer enable 


VCCIO1 4 IOC GPIOIA SMT 
Address: Operational Base + offset (0x0210) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
SE TOMO: Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO [0x00 reserved 
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| Bit [Attr/ResetValue| Céeescription 
gpiola7_smt 
GPIO1A7 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiola6_smt 
GPIO1A6 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiola5_smt 
GPIO1A5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiola4_smt 
GPIO1A4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiola3_smt 
GPIO1A3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiola2_smt 
GPIO1A2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiolal_smt 
GPIO1A1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiola0_smt 
GPIO1A0 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


VCCIO1 4 IOC GPIOiB SMT 
or ace Pocet v Base + offset (0x0214) 


[Attr|ResetValue| ——Ciescription 


write_enable 
31:16|wo loxo000 Write enable for lower 16bits, each bit is individual 


1'bO: Write access disable 
1'bi: Write access enable 


IRO_|0x00__—i|reserved 


gpiolb7_smt 
GPIO1B7 SMT control 
7 RW |0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr/ResetValue| Céeecription 
gpiolb6_smt 
GPIO1B6 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiolb5_smt 
GPIO1B5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiolb4_smt 
GPIO1B4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiolb3_smt 
GPIO1B3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiolb2_smt 
GPIO1B2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiolb1_smt 
GPIO1B1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiolbO_smt 
GPIO1B0O SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


VCCIO1 4 IOC GPIOiC SMT 
Address: Operational Base + offset (0x0218) 


| Bit |Attr|ResetValue| Ci eescription = 
31:16|WO 


write_enable 

0x0000 Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'b1i: Write access enable 


RO_|0x00_—sireserved 


gpioic7_smt 
GPIO1C7 SMT control 

7 RW |0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpiolc6_smt 
GPIO1C6 SMT control 

RW /|0x0 CMOS/Schmitt Trigger Selection 

1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr/ResetValue| Céeescription 
gpioic5_smt 
GPIO1C5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpioic4_smt 
GPIO1C4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiolc3_smt 
GPIO1C3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiolc2_smt 
GPIO1C2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpioicl_smt 
GPIO1C1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio1lcO_smt 
GPIO1CO SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


VCCIO1 4 IOC GPIOi1D SMT 
Address: Operational Base + offset (0x021C) 


| Bit |Attr|/Reset Value| Ci eescription 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—si‘“—sCs“‘“‘“‘SC*r 


15:8 |RO |0x00 [reserved 


gpiold7_smt 
GPIO1D7 SMT control 
7 RW /|0x0O CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 


gpiold6_smt 
GPIO1D6 SMT control 
RW |0x0 CMOS/Schmitt Trigger Selection 

1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpiold5_smt 
GPIO1D5 SMT control 

5 RW {0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr/ResetValue| C(éeescription 
gpiold4_smt 
GPIO1D4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiold3_smt 
GPIO1D3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpiold2_smt 
GPIO1D2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpioldi_smt 
GPIO1D1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpioldO_smt 
GPIO1D0 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


VCCIOi1 4 IOC GPIO PDIS 
ar Operational Base + offset (0x0280) 


write_enable 

Write enable for lower 16bits, each bit is individual 

1'bO: Write access disable 

1'b1: Write access enable 

vccio4_pull_dis 

when 1'bi, disable VCCIO4 GPIO pull up/down when output 
enable 

vcciol_pull_dis 

when 1'b1, disable VCCIO1 GPIO pull up/down when output 
enable 


6.29 VCCIO3_5 IOC Register Description 


6.29.1 Registers Summary 


Reset Pee 
re er oe Ls |e 
VCCIO3 5 IOC GPIO2A — 0x0044 0x00001100 GPIO2A Driver Strength Control 
DS _H High bits 


VCCIO3_ 5 IOC GPIO2B GPIO2B Driver Strength Control 
VCCIO3_5 IOC GPIO2B_ 5 IOC GPIO2B 0x004C 0x00001111 GPIO2B Driver Strength Control 
DS _H High bits 
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VCCIO3 5 IOC GPIO2C 


VCCIO3_ 5 IOC GPIO2C 


0 0 
NIDAIN 
=x — 


VCCIO3 5 IOC GPIO3A 


e 
Wn 
- 


VCCIO3_5 IOC GPIO3A 


B 
W 
x 


VCCIO3 5 IOC GPIO3B 


O 
W 
rr 


VCCIO3_5 IOC GPIO3B 


B 
W 
x 


VCCIO3 5 IOC GPIO3C 


e 
Wn 
- 


VCCIO3 5 IOC GPIO3C 


VCCIO3_5 IOC GPIO3D 


O 
Ww 
x 


e 
Wn 
- 


VCCIO3 5 IOC GPIO3D 


O 
Ww 
x 


VCCIO3_5 IOC GPIO4C 


0x0090 


e 
Wn 
F 


VCCIO3 5 IOC GPIO4C 


VCCIO3 5 IOC GPIO2A 
VCCIO3 5 IOC GPIO2B 


VCCIO3 5 10C GPIO2C 
VCCIO3 5 IOC GPIO3A 


VCCIO3 5 10C GPIO3B 
VCCIO3 5 IOC GPIO3C 


VCCIO3_5 IOC GPIO3D 


VCCIO3 5 IOC GPIO4C 


VCCIO3_5 IOC GPIO3C I 


0x01A8 


Im m m m m m UV UV UV U UV UV UV UV iw) 
Wn 
EE 
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ome [ie] Sas 
Value 


0x0078 


0x007C 


VCCIO3 5 IOC GPIO2A Voxo190 
VCCIO3 5 IOC GPIO2B Voxo1s4 
VCCIO3 5 10C GPIO2C Voxo198 
VCCIO3_5 IOC GPIO3A Voxo1a0 
VCCIO3 5 IOC GPIO3B Voxo1aa 


Description 


w  Joxoooo1n11 GPIO2C Driver Strength Control 
Low bits 
GPIO2C Driver Strength Control 
0x00000011 High: bits 
0x00006666 GPIO3A Driver Strength Control 
Low bits 
GPIO3A Driver Strength Control 
0x00006666 High bits 
0x00006666 GPIO3B Driver Strength Control 
Low bits 
GPIO3B Driver Strength Control 
0x00006666 High bits 
0x00006666 GPIO3C Driver Strength Control 
Low bits 
GPIO3C Driver Strength Control 
0x00006666 High bits 
0x00006666 GPIO3D Driver Strength Control 
Low bits 
GPIO3D Driver Strength Control 
0x00000066 Hid, bid 
0x00001100 GPIO4C Driver Strength Control 
Low bits 
0x00000111 GPIO4C Driver Strength Control 


Ox0000F000 |GPIO2A Pull-up/down Control 


0x00000555 |GPIO2C Pull-up/down Control 
OxOO00D5FF |GPIO3A Pull-up/down Control 
Ox00005FD7 |GPIO3B Pull-up/down Control 
OxOOOOFF55 |GPIO3C Pull-up/down Control 
0x00000557 |GPIO3D Pull-up/down Control 
0x00001550 |GPIO4C Pull-up/down Control 
0x000000C0 |GPIO2A Input Enable Control 
OxOOOOOOFF |GPIO2B Input Enable Control 


0x0000003F |GPIO2C Input Enable Control 


W 
ww. |oxo0005F7F GPIO2B Pull-up/down Control 


OxOOOOOOFF |GPIO3C Input Enable Control 
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Reset oe 
(ne ome Fd St | 
VECIO3 5 IOC GPIO3D_ |q,914c jw. |oxo000003F GPIO3D Input Enable Control 


VECIO3 5 IOC GPIO4C 1/5 o1B8 w_ Joxooo0007c GPIO4C Input Enable Control 
ee 0x0220 w_ |oxoo000000 GPIO2A Schmitt Trigger Control 


VCCIO3 5 IOC GPIO2B 


0x00000000 |GPIO2B Schmitt Trigger Control 


E 
aie 5 IOC GPIO2€  |ox0228 w_ Joxoo000000 GPIO2C Schmitt Trigger Control 
ape 5_IOC_GPIO3A_ |9x0230 w_ |oxo0000000 GPIO3A Schmitt Trigger Control 
7 ae 0x0234 w_ |oxoo000000 GPIO3B Schmitt Trigger Control 
MT 
MT 
MT 


0x00000000 |GPIO3C Schmitt Trigger Control 
GPIO4C Schmitt Trigger Control 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.29.2 Detail Registers Description 


VCCIO3_ 5 IOC GPIO2A DS H 
Address: Operational Base + offset (0x0044 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
aLets | WO. /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14/RO_|Oxo reserved 


gpio2a7_ds 

GPIO2A7 DS control 

Driver Strength Selection 
13:12}RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b1i1: 10mMA 250hm 


I 

E 
S 
S 
S 
S 
S 
S 


]11:10/RO_|Oxo_ [reserved 


gpio2a6_ds 

GPIO2A6 DS control 

Driver Strength Selection 
RW |0Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


7:0 |RO [0x00 reserved 


VCCIO3_5 IOC GPIO2B DS L 
Address: Operational Base + offset (0x0048) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
; Write enable for lower 16bits, each bit is individual 
Sf; Le WO, 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:14/RO_|OxO reserved 


gpio2b3_ds 

GPIO2B3 DS control 

Driver Strength Selection 
13:12}RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2 a Tae a az 10mA 250hm 


11:10/RO_|OxO reserved 


gpio2b2_ds 

GPIO2B2 DS control 

Driver Strength Selection 
RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


7:6 |RO |0xO ——sifreserved = (“sa as lO CCS 


gpio2b1_ds 

GPIO2B1 DS control 

Driver Strength Selection 
5:4 |IRW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


3:2 |RO [0x0 si reserved =A Do 


gpio2b0_ds 

GPIO2B0 DS control 

Driver Strength Selection 
1:0 |RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b0O1: 7.5mA 330hm 

2'b11: 10mMA 250hm 


VCCIO3_5 IOC GPIO2B DS H 
Address: Operational Base + offset (Ox004C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
SLBA WA | 050000 1'bO: Write access disable 
1' >. $s Write access enable 


15:14/RO_|oxo si reserved 


gpio2b7_ds 

GPIO2B7 DS control 

Driver Strength Selection 
13:12}RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


11:10)RO_|oxo reserved 
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| Bit |Attr|Reset Value| Ci@eescription 


gpio2b6_ds 

GPIO2B6 DS control 

Driver Strength Selection 
RW |0Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2 a or 10mA 250hm 


7:6 |RO |0xO_ reserved 


gpio2b5_ds 

GPIO2B5 DS control 

Driver Strength Selection 
RW |0Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


3:2 [RO [0x0 si reserved = eV 


gpio2b4_ds 

GPIO2B4 DS control 

Driver Strength Selection 
1:0 |RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


vCCcIO3 5 IOC GPIO2C DS L 
Address: Operational Base + offset (0x0050) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
Late WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:14/RO_|OxO_ reserved 


gpio2c3_ds 

GPIO2C3 DS control 

Driver Strength Selection 
13:12}RW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2' === 10mA 250hm 


11:10/RO_|0xO_ reserved 


gpio2c2_ds 

GPIO2C2 DS control 

Driver Strength Selection 
RW_|Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


7:6 |RO |Oxo reserved 


gpio2c1_ds 

GPIO2C1 DS control 

Driver Strength Selection 
5:4 |IRW |Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b1i1: 10MA 250hm 
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| Bit |Attr|/ResetValue| Ci escription 
3:2 |RO |OxO reserved 


gpio2cO_ds 

GPIO2CO DS control 

Driver Strength Selection 
1:0 |RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


vVCCIO3_ 5 I0C GPIO2C DS H 
Address: Operational Base + offset (0x0054) 


| Bit |Attr| Reset Value 


write_enable 
‘ Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:6 _|RO_|0x000 


gpio2c5_ds 

GPIO2C5 DS control 

Driver Strength Selection 
5:4 |RW {Oxi 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


3:2 |RO |OxO_ reserved 


gpio2c4_ds 

GPIO2C4 DS control 

Driver Strength Selection 
1:0 |RW /0x1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10MA 250hm 


VCCIO3_5 IOC GPIO3A_ DS L 
Address: Operational Base + offset (0x0060 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15 |RO |ox0__—f reserved 


gpio3a3_ds 

GPIO3A3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


li |RO_ [oxo si reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio3a2_ds 
GPIO3A2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|OxO_ si reserved 


gpio3ai_ds 
GPIO3A1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 [RO [0x0 sreserved = I 


gpio3a0_ds 
GPIO3A0 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO3_ 5 IOC GPIO3A DS _H 
Address: Operational Base + offset (0x0064) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved ——“Csi‘“CSs—‘“—s‘“‘“‘sSC‘*”d 


15 |RO_ |0x0_ [reserved 


gpio3a7_ds 

GPIO3A7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12)/RW_ |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_ [0x0 reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio3a6_ds 
GPIO3A6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|OxO_ si reserved 


gpio3a5_ds 
GPIO3A5 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 [RO [0x0 ss reserved = IC 


gpio3a4_ds 
GPIO3A4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


vVCCIO3 5 IOC GPIO3B DS L 
Address: Operational Base + offset (0x0068) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Csi—SSSC“‘id 


15 |RO_|0x0_ [reserved 


gpio3b3_ds 

GPIO3B3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12)/RW_ |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_ [0x0 reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio3b2_ds 
GPIO3B2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|OxO_ reserved 


gpio3b1_ds 
GPIO3B1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 [RO [0x0 sreserved = I 


gpio3b0_ds 
GPIO3B0 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


vVCCIO3_ 5 I0C GPIO3B DS _H 
Address: Operational Base + offset (Ox006C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Csi—‘“CSsSSSSSCSCsSY 


15 |RO_|0x0_ [reserved 


gpio3b7_ds 

GPIO3B7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12|RW_ |0Ox6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_ [0x0 reserved 
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| Bit |Attr|ResetValue| Ci escription 


gpio3b6_ds 
GPIO3B6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|OxO_sreserved 


gpio3b5_ds 
GPIO3B5 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 [RO [0x0 sreserved = I 


gpio3b4_ds 
GPIO3B4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


vVCCIO3_ 5 I0C GPIO3C DS L 
Address: Operational Base + offset (0x0070) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Csi—CSsSSC“‘Cid 


15 |RO 0x0 [reserved 


gpio3c3_ds 

GPIO3C3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12)/RW_ |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_ [0x0 reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio3c2_ds 
GPIO3C2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|OxO_ reserved 


gpio3c1i_ds 
GPIO3C1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 [RO |0xO_sreserved = ICs 


gpio3cO_ds 
GPIO3CO DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


vcciIo3_ 5 I0C GPIO3C DS H 
Address: Operational Base + offset (0x0074) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Csi‘“CsSsSSSSSsSY 


15 |RO_ |0x0_ [reserved 


gpio3c7_ds 

GPIO3C7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12)/RW_ |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_ [0x0 reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio3c6_ds 
GPIO3C6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|OxO_sreserved 


gpio3c5_ds 
GPIO3C5 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 [RO _|0xO_sreserved = ISSCC 


gpio3c4_ds 
GPIO3C4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


vCCIO3_ 5 IOC GPIO3D DS L 
Address: Operational Base + offset (0x0078) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—s—‘“CSsSsSSSCsSY 


15 |RO_|0x0_ [reserved 


gpio3d3_ds 

GPIO3D3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12)/RW_ |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_ [0x0 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio3d2_ds 
GPIO3D2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|OxO_sreserved 


gpio3d1_ds 
GPIO3D1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 [RO [0x0 sreserved = ISS 


gpio3d0_ds 
GPIO3D0 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO3_ 5 IOC GPIO3D DS H 
Address: Operational Base + offset (Ox007C) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Cs—‘CSsSsSSSSCSY 


[15:7 [RO [0x000 reserved 


gpio3d5_ds 
GPIO3D5 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW [0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 JRO [oxo reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio3d4_ds 
GPIO3D4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


vCCcIO3 5 I0C GPIO4C DS L 
Address: Operational Base + offset (0x0090) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1' i i >, Sa Write access enable 


115:14/RO_ [Oxo reserved 


gpio4c3_ds 

GPIO4C3 DS control 

Driver Strength Selection 
13:12}RW |Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b1i1: 10mMA 250hm 


11:10/RO_|OxO reserved 


gpio4c2_ds 

GPIO4C2 DS control 

Driver Strength Selection 
RW |0x1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2'b11: 10mMA 250hm 


7:0 |RO |0x00_ reserved 


vcciIo3 5 IOC GPIO4C DS H 
Address: Operational Base + offset (0x0094) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO | ORQ009 1'bO: Write access disable 
1'b1: Write access enable 


|A5:10/RO_|Ox0O_ [reserved 


gpio4c6_ds 

GPIO4C6 DS control 

Driver Strength Selection 
RW |0Ox1 2'bO0: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2' a 10mA 250hm 


7:6 |RO |Oxo_ reserved 
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| Bit |Attr|ResetValue| Ci eescription 


gpio4c5_ds 

GPIO4C5 DS control 

Driver Strength Selection 
RW |0Ox1 2'b00: 2.5mA 1000hm 

2'b10: 5mA 500hm 

2'b01: 7.5mA 330hm 

2 a aS) 10mA 250hm 


3:2 |RO [Oxo ——sireserved = ——i—‘“‘“‘“CS*S™C™C™CCC*sS 
gpio4c4_ds 
GPIO4C4 DS control 
Driver Strength Selection 
2'bO0: 2.5mA 1000hm 
2'b10: 5mA 500hm 
2'b01: 7.5mA 330hm 
2'b11: 10MA 250hm 


VCCIO3_5 IOC GPIO2A P 
Address: Operational Base + offset (0x0120) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 

Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


gpio2a7_ps 
GPIO2A7 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2a7_pe 
GPIO2A7 PE control 

14 x1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
gpio2a6_ps 
GPIO2A6 PS control 

13 x1 Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2a6_pe 
GPIO2A6 PE control 

12 x1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 

11:0 | 


vVCCIO3_5 IOC GPIO2B P 
car mG ReeeR Base + offset (0x0124) 


Attr/ Reset Value 


write_enable 


Write enable for lower i6bits, each bit is individual 
1'bO: Write access disable 
1'b1: Write access enable 


31:16}/WO |0x0000 
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| Bit |Attr|ResetValue|  —“‘C; CD eScription =— Cid 
gpio2b7_ps 
GPIO2B7 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpio2b7_pe 
GPIO2B7 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2b6_ps 
GPIO2B6 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpio2b6_pe 
GPIO2B6 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2b5_ps 
GPIO2B5 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpio2b5_pe 
GPIO2B5 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2b4_ps 
GPIO2B4 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2b4_ pe 
GPIO2B4 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2b3_ps 
GPIO2B3 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpio2b3_pe 
GPIO2B3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2b2_ps 
GPIO2B2 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
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| Bit |Attr|ResetValue| ss —“‘C;W CCD eScription =—— Cid 
gpio2b2_pe 
GPIO2B2 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2b1_ps 
GPIO2B1 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpio2b1_pe 
GPIO2B1 PE control 


Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio2b0_ps 

GPIO2B0 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio2b0_pe 

GPIO2B0 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


VCCIO3_5 IOC GPIO2C P 
Address: Operational Base + offset (0x0128) 


write_enable 
Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 


gpio2c5_ps 

GPIO2C5 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio2c5_pe 

GPIO2C5 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio2c4_ps 

GPIO2C4 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio2c4_pe 

GPIO2C4 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 
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| Bit |Attr|ResetValue| —— —“‘(C; CD eScription =— ——isCsCSCSCid 
gpio2c3_ps 
GPIO2C3 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2c3_pe 
GPIO2C3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2c2_ps 
GPIO2C2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2c2_pe 
GPIO2C2 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2c1_ps 
GPIO2C1 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2c1_pe 
GPIO2C1 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2c0O_ps 
GPIO2CO PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2cO_pe 
GPIO2CO PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 


vVCCIO3_5 IOC GPIO3A P 
Address: Operational Base + offset (0x0130) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
f Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio3a7_ps 

GPIO3A7 PS control 

Weak PU/PD Resistor Selection 
1'b0O: PD Selection 

1'bi: PU Selection 
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| Bit |Attr|ResetValue| ss —“‘C;! CCD esScription =— se —s—CsCSCidz 
gpio3a7_pe 
GPIO3A7 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio3a6_ps 
GPIO3A6 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio3a6_pe 
GPIO3A6 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio3a5_ps 
GPIO3A5 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio3a5_pe 
GPIO3A5 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio3a4_ps 
GPIO3A4 PS control 


Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpio3a4_pe 

GPIO3A4 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio3a3_ps 

GPIO3A3 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio3a3_pe 

GPIO3A3 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio3a2_ps 

GPIO3A2 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio3a2_pe 

GPIO3A2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 
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| Bit |Attr/ResetValue| —— ss—“*‘SS™”CeScription =—— Cid 
gpio3ai_ps 
GPIO3A1 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 


gpio3al_pe 

GPIO3A1 PE control 

Active High Weak PU/PD Resistor Enable 
1'b0O: PU/PD Disable 


1'b1: PU/PD Enable 
gpio3a0_ps 

GPIO3A0 PS control 

Weak PU/PD Resistor Selection 
1'bO: PD Selection 

1'bi: PU Selection 
gpio3a0_pe 

GPIO3A0 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


VCCIO3 5 IOC GPIO3B P 
Address: Operational Base + offset (0x0134) 


| Bit |Attr|/ResetValue| Cieescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio3b7_ps 
GPIO3B7 PS control 
0x0 Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio3b7_pe 
GPIO3B7 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 


gpio3b6_ps 

GPIO3B6 PS control 

Weak PU/PD Resistor Selection 
1'b0O: PD Selection 

1'bi: PU Selection 


gpio3b6_pe 

GPIO3B6 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio3b5_ps 

GPIO3B5 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 
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| Bit |Attr|ResetValue| ss —i“‘(‘’SOC@ Scription =— Cid 
gpio3b5_pe 
GPIO3B5 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio3b4_ps 
GPIO3B4 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio3b4_pe 
GPIO3B4 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio3b3_ps 
GPIO3B3 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio3b3_pe 
GPIO3B3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio3b2_ps 
GPIO3B2 PS control 


Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpio3b2_pe 

GPIO3B2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio3b1_ps 

GPIO3B1 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio3b1_pe 

GPIO3B1 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'bi: PU/PD Enable 

gpio3b0_ps 

GPIO3B0 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio3b0_pe 

GPIO3B0 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 
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vccIo3 5 I0C GPIO3C P 
Address: Operational Base + offset (0x0138) 


| Bit |Attr| Reset Value 
31:16/WO 


write_enable 

0x0000 Write enable for lower i6bits, each bit is individual 
1'bO: Write access disable 
1'b1i: Write access enable 


gpio3c7_ps 

GPIO3C7 PS control 

Weak PU/PD Resistor Selection 

1'b0O: PD Selection 

1'bi: PU Selection 

gpio3c7_pe 

GPIO3C7 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'bi: PU/PD Enable 

gpio3c6_ps 

GPIO3C6 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio3c6_pe 

GPIO3C6 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1i: PU/PD Enable 


gpio3c5_ps 

GPIO3C5 PS control 

Weak PU/PD Resistor Selection 
1'b0O: PD Selection 

1'bi: PU Selection 


gpio3c5_pe 

GPIO3C5 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio3c4_ps 

GPIO3C4 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio3c4_pe 

GPIO3C4 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio3c3_ps 

GPIO3C3 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1049 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| ss —“‘;!W OCD eScription =—— Cid 
gpio3c3_pe 
GPIO3C3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio3c2_ps 
GPIO3C2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpio3c2_pe 

GPIO3C2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio3c1_ps 

GPIO3C1 PS control 


Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio3c1_pe 

GPIO3C1 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio3cO_ps 

GPIO3CO PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio3cO_pe 

GPIO3CO PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


vVCCIO3 5 IOC GPIO3D P 
Address: Operational Base + offset (0x013C) 


ResetValue[ —C‘iessscription 


| Bit_|Attr| 
write_enable 
Write enable for lower 16bits, each bit is individual 
31:16)/W@"/Ox00@0 1'bO: Write access disable 
1'b1: Write access enable 
15:12/RO_ [0x0 


Oxo __—reserved 


gpio3d5_pe 

GPIO3D5 PE control 

Active High Weak PU/PD Resistor Enable 
1'b0O: PU/PD Disable 

1'bi: PU/PD Enable 


15:12) 
gpio3d5_ps 
GPIO3D5 PS control 
11 Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
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| Bit |Attr|ResetValue| ss —“‘! CCD eScription =— Cid 
gpio3d4_ps 
GPIO3D4 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio3d4_pe 
GPIO3D4 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio3d3_ps 
GPIO3D3 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio3d3_pe 
GPIO3D3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio3d2_ps 
GPIO3D2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio3d2_pe 
GPIO3D2 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1i: PU/PD Enable 
gpio3d1_ps 
GPIO3D1 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpio3d1_pe 
GPIO3D1 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio3d0_ps 
GPIO3D0 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio3d0_pe 
GPIO3D0 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 


VCCIO3_5 IOC GPIO4C P 
Address: Operational Base + offset (0x0148) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 

Write enable for lower 16bits, each bit is individual 
Sf; Le WO, 0x0000 1'bO: Write access disable 

1'b1: Write access enable 


15:14/RO_|OxO [reserved 


gpio4c6_ps 
GPIO4C6 PS control 
RW |0x0 Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 


gpio4c6_pe 

GPIO4C6 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio4c5_ps 

GPIO4C5 PS control 

Weak PU/PD Resistor Selection 

1'b0O: PD Selection 

1'bi: PU Selection 

gpio4c5_pe 

GPIO4C5 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1i: PU/PD Enable 

gpio4c4_ps 

GPIO4C4 PS control 

Weak PU/PD Resistor Selection 

1'b0O: PD Selection 

1'bi: PU Selection 


gpio4c4_pe 
GPIO4C4 PE control 
Oxi Active High Weak PU/PD Resistor Enable 
1'b0O: PU/PD Disable 
1'b1: PU/PD Enable 


= 


= 


gpio4c3_ps 

GPIO4C3 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio4c3_pe 

GPIO4C3 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio4c2_ps 

GPIO4C2 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio4c2_pe 

GPIO4C2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


= 


= 


ro 
mo 
re 
oe 
ro 
oo 
oe 
rs 
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| Bit |Attr/ResetValue| Ci escription 
3:0 |RO [Oxo reserved 


VCCIO3 5 IOC GPIO2A IE 
Address: Operational Base + offset (0x0190 


| Bit _|Attr| Reset Value 


write_enable 
fl Write enable for lower 16bits, each bit is individual 
31216) WO'.|0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 [RO |0x00_ reserved 


gpio2a7_ie 
RW {Oxi GPIO2A7 IE control 
Active High input buffer enable 


gpio2a6_ie 
RW /0x1 GPIO2A6 IE control 
Active a i, Sb, input buffer enable 
[5:0 |RO [oxoo reserved 


VCCIO3_ 5 IOC GPIO2B IE 
Address: Operational Base + offset (0x0194) 


| Bit _|Attr| Reset Value 


write_enable 
Write enable for lower i6bits, each bit is individual 
31:16/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
15:8 [RO |OxoO_——sireserved ee —“(ss—“‘“‘“‘“‘“‘“(‘(‘s*s*SSSCSC‘*S 
gpio2b7_ie 
GPIO2B7 IE control 
Active High input buffer enable 
gpio2b6_ie 
Active High input buffer enable 
gpio2b5_ie 
RW |0x1 GPIO2B5 IE control 
Active High input buffer enable 


gpio2b4_ie 
RW /0x1 GPIO2B4 IE control 
Active High input buffer enable 
gpio2b3_ie 
3 RW /0x1 GPIO2B3 IE control 
Active High input buffer enable 
gpio2b2_ie 
2 RW |0x1 GPIO2B2 IE control 
Active High input buffer enable 
gpio2b1_ie 
1 RW |0x1 GPIO2B1 IE control 
Active High input buffer enable 
gpio2b0_ie 
RW |0x1 GPIO2B0 IE control 
Active High input buffer enable 


VCCIO3 5 IOC GPIO2C IE 
Address: Operational Base + offset (0x0198) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
Write enable for lower 16bits, each bit is individual 
Sf 16 WO /0x0000 1'bO: Write access disable 
1'bi: Write access enable 
15:6 [RO |Ox00O ——sireserved ——s—“‘“‘“(“(“(“‘(‘(S:*SCidsC 
5 RW |0x1 GPIO2C5 IE control 
Active High input buffer enable 
gpio2c4_ie 
4 RW |0x1 GPIO2C4 IE control 
Active High input buffer enable 


gpio2c3_ie 
3 RW |0x1 GPIO2C3 IE control 
Active High input buffer enable 
gpio2c2_ie 
2 RW |0x1 GPIO2C2 IE control 
Active High input buffer enable 
gpio2c1_ie 
1 RW |0x1 GPIO2C1 IE control 
Active High input buffer enable 
gpio2cO_ie 
RW /|0x1 GPIO2CO IE control 
Active High input buffer enable 


VCCIO3_5 IOC GPIO3A_ IE 
Address: Operational Base + offset (0x01A0) 


| Bit |Attr| Reset Value, 


PC eseription 
write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 [RO [0x00 reserved 
gpio3a7_ie 

7 RW /0x1 GPIO3A7 IE control 
Active High input buffer enable 


gpio3a6_ie 
RW |0x1 GPIO3A6 IE control 
Active High input buffer enable 


gpio3a5_ie 

5 RW |0x1 GPIO3A5 IE control 
Active High input buffer enable 
gpio3a4_ie 

4 RW |0x1 GPIO3A4 IE control 
Active High input buffer enable 
gpio3a3_ie 

3 RW /0x1 GPIO3A3 IE control 
Active High input buffer enable 
gpio3a2_ie 

2 RW |0x1 GPIO3A2 IE control 
Active High input buffer enable 
gpio3ali_ie 

1 RW |0x1 GPIO3A1 IE control 
Active High input buffer enable 
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| Bit |Attr| Reset Value, 


gpio3a0_ie 
RW |0x1 GPIO3A0 IE control 
Active High input buffer enable 


vCCIo3_ 5 IOC GPIO3B_ IE 
Address: Operational Base + offset (0x01A4) 


| Bit _|Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual 

£16) WO/0x0000 1'bO: Write access disable 
1'b1i: Write access enable 

15:8 [RO _|Ox0O_——sireserved ——“(‘“‘“‘CSSSCSCSCSCSCSCSCSCSCidz 
gpio3b7_ie 

7 RW |0Ox1 GPIO3B7 IE control 
Active High input buffer enable 
gpio3b6_ie 

RW |0Ox1 GPIO3B6 IE control 

Active High input buffer enable 
gpio3b5_ie 

5 RW |0Ox1 GPIO3B5 IE control 
Active High input buffer enable 
gpio3b4_ie 

4 RW |0Ox1 GPIO3B4 IE control 
Active High input buffer enable 
gpio3b3_ie 

3 RW |Ox1 GPIO3B3 IE control 
Active High input buffer enable 
gpio3b2_ie 

2 RW |0Ox1 GPIO3B2 IE control 
Active High input buffer enable 
gpio3b1_ie 

1 RW |0Ox1 GPIO3B1 IE control 
Active High input buffer enable 
gpio3b0_ie 

RW |0Ox1 GPIO3B0 IE control 

Active High input buffer enable 


VCCIO3_5 IOC GPIO3C IE 
Address: Operational Base + offset (0x01A8 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31296) WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 [RO [0x00 ——sireserved ————“‘“C:S*S™S™~™~SCSSCSCS 
gpio3c7_ie 
RW |0x1 GPIO3C7 IE control 
Active High input buffer enable 


7 
gpio3c6_ie 
RW |0x1 GPIO3C6 IE control 
Active High input buffer enable 
gpio3c5_ie 
5 RW /0x1 GPIO3C5 IE control 
Active High input buffer enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1055 


RK3588 TRM-Part1 


| Bit |Attr| Reset Value, 


gpio3c4_ie 
RW |0x1 GPIO3C4 IE control 
Active High input buffer enable 
gpio3c3_ie 
3 RW |0x1 GPIO3C3 IE control 
Active High input buffer enable 


gpio3c2_ie 
2 RW |0x1 GPIO3C2 IE control 
Active High input buffer enable 
gpio3c1_ie 
RW |0x1 GPIO3C1 IE control 
Active High input buffer enable 
gpio3cO_ie 
RW |0x1 GPIO3CO IE control 
Active High input buffer enable 


VCCIO3_5 IOC GPIO3D IE 
Address: Operational Base + offset (Ox01AC 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:6 |RO [0x000 reserved 


gpio3d5_ie 
RW {Oxi GPIO3D5 IE control 
Active High input buffer enable 


gpio3d4_ie 
RW |0x1 GPIO3D4 IE control 
Active High input buffer enable 
gpio3d3_ie 
3 RW |0x1 GPIO3D3 IE control 
Active High input buffer enable 
gpio3d2_ie 
RW |0x1 GPIO3D2 IE control 
Active High input buffer enable 
gpio3d1_ie 
RW /0x1 GPIO3D1 IE control 
Active High input buffer enable 
gpio3d0_ie 
RW |0Ox1 GPIO3D0 IE control 
Active High input buffer enable 


vCCcIO3_ 5 IOC GPIO4C IE 
Address: Operational Base + offset (0x01B8) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
SETS WO }Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 [RO |oxo00_ reserved 
gpio4c6_ie 
RW /|0x1 GPIO4Cé6 IE control 
Active High input buffer enable 
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| Bit |Attr| Reset Value, 


gpio4c5_ie 
5 RW |0Ox1 GPIO4CS5 IE control 
Active High input buffer enable 
gpio4c4_ie 
4 RW |0x1 GPIO4C4 IE control 
Active High input buffer enable 


gpio4c3_ie 
Active High input buffer enable 
gpio4c2_ie 
2 RW /|0x1 GPIO4C2 IE control 
Active High input buffer enable 
1:0 |RO [0x0 reserved 


VCCIO3_5 IOC GPIO2A SMT 
Address: Operational Base + offset (0x0220) 


| Bit |Attr|/ResetValue| Ci escription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|0x0O [reserved 


gpio2a7_smt 
GPIO2A7 SMT control 

7 RW |0x0 CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2a6_smt 
GPIO2A6 SMT control 

RW /|0x0 CMOS/Schmitt Trigger Selection 

1'bO: CMOS Input 
1'b1: Schmitt Trigger input 


5:0 |RO |0xoo_ reserved 


vVCCIO3_ 5 I0C GPIO2B SMT 
Address: Operational Base + offset (0x0224) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |O0@000d 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_|Ox0O [reserved 


gpio2b7_smt 
GPIO2B7 SMT control 

7 RW |0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2b6_smt 
GPIO2B6 SMT control 

RW |0x0 CMOS/Schmitt Trigger Selection 

1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr/ResetValue| Céeescription 
gpio2b5_smt 
GPIO2B5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2b4_smt 
GPIO2B4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2b3_smt 
GPIO2B3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2b2_smt 
GPIO2B2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2b1_smt 
GPIO2B1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2b0_smt 
GPIO2B0 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


VCCIO3_ 5 IOC GPIO2C SMT 

Address: Operational Base + offset (0x0228) 

| Bit [Attr|ResetValue| | —“‘;SCéiS scription — Cd 
write_enable 

Write enable for lower 16bits, each bit is individual 

1'bO: Write access disable 

1'b1i: Write access enable 


15:6 |RO |0x000 reserved 


reserved 
gpio2c5_smt 
GPIO2C5 SMT control 
5 RW {0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 


31:16}WO |0x0000 


gpio2c4_smt 
GPIO2C4 SMT control 

4 RW |0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2c3_smt 
GPIO2C3 SMT control 

3 RW {0x0 CMOS/Schmitt Trigger Selection 
1'b0O: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr/ResetValue| —Céeescription 
gpio2c2_smt 
GPIO2C2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2c1_smt 
GPIO2C1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2cO_smt 
GPIO2CO SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


VCCIO3_ 5 IOC GPIO3A SMT 
Address: Operational Base + offset (0x0230) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 [RO |[oxoO. reserved = a OF 
gpio3a7_smt 
GPIO3A7 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3a6_smt 
GPIO3A6 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


15:8 | 
gpio3a5_smt 
GPIO3A5 SMT control 

5 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3a4_smt 
GPIO3A4 SMT control 

4 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3a3_smt 
GPIO3A3 SMT control 

3 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3a2_smt 
GPIO3A2 SMT control 

2 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio3a1_smt 
GPIO3A1 SMT control 
1 RW |0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 


gpio3a0O_smt 

GPIO3A0 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 

1'b1: Schmitt Trigger input 


VCCIO3_ 5 IOC GPIO3B SMT 
Address: Operational Base + offset (0x0234) 


| Bit |Attr| Reset Value, 


Pt escription 
write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 [RO |ox0O. reserved 
gpio3b7_smt 
GPIO3B7 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3b6_smt 
GPIO3B6 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3b5_smt 
GPIO3B5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


578. 
gpio3b4_smt 
GPIO3B4 SMT control 

4 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3b3_smt 
GPIO3B3 SMT control 

3 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3b2_smt 
GPIO3B2 SMT control 

2 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3b1_smt 
GPIO3B1 SMT control 

1 CMOS/Schmitt Trigger Selection 
1'b0O: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio3b0_smt 
GPIO3BO0 SMT control 


CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 


vVCcCIO3 5 IOC GPIO3C_ SMT 
Address: Operational Base + offset (0x0238) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 [RO [0x00 [reserved 
gpio3c7_smt 
GPIO3C7 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3c6_smt 
GPIO3C6 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3c5_smt 
GPIO3C5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3c4_smt 
GPIO3C4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3c3_smt 
GPIO3C3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3c2_smt 
GPIO3C2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3c1_smt 
GPIO3C1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio3cO_smt 
GPIO3CO SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
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VCCIO3 5 IOC GPIO3D SMT 

Address: Operational Base + offset (Ox023C 

| Bit [Attr|ResetValue| ss ———“(;i—‘“C;C™C~éiS scription — Cd 
write_enable 

Write enable for lower i6bits, each bit is individual 

1'bO: Write access disable 

1'b1i: Write access enable 


31:16}WO |0x0000 


gpio3d5_smt 

GPIO3D5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 

1'b1: Schmitt Trigger input 
gpio3d4_smt 

GPIO3D4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 

1'b1: Schmitt Trigger input 
gpio3d3_smt 

GPIO3D3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 

1'b1: Schmitt Trigger input 
gpio3d2_smt 

GPIO3D2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 

1'b1: Schmitt Trigger input 
gpio3d1_smt 

GPIO3D1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 

1'b1: Schmitt Trigger input 
gpio3d0_smt 

GPIO3D0 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 

1'b1: Schmitt Trigger input 


VCCIO3 5 IOC GPIO4C SMT 

Address: Operational Base + offset (0x0248 

| Bit |Attr[ResetValue|  ———<s——“‘;S™~C#éi scription — 
write_enable 

Write enable for lower 16bits, each bit is individual 

1'bO: Write access disable 

1'b1i: Write access enable 


31:16}WO |0x0000 


[15:7 [RO [0x000 reserved 


reserved 
gpio4c6_smt 
GPIO4C6 SMT control 
RW /|0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr|/ResetValue| Céeescription 
gpio4c5_smt 
GPIO4C5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4c4_smt 
GPIO4C4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4c3_smt 
GPIO4C3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4c2_smt 
GPIO4C2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


VCCIO3_5 IOC GPIO PDIS 
ar =z iReeervaniel Base + offset (0x0288 


Reset Value! __. 

Write enable for lower 16bits, each bit is individual 

1'bO: Write access disable 

1'b1: Write access enable 

vccio5_pull_dis 

when 1'b1i, disable VCCIO5 GPIO pull up/down when output 
enable 

vcecio3_pull_dis 

when 1'b1, disable VCCIO3 GPIO pull up/down when output 
enable 


6.30 VCCIO2_ IOC Register Description 


6.30.1 Registers Summary 


Reset apie 
Qo 
vecto2 IOC _GPIO4D DS |, jog ww  |oxooo06666 oe Driver Strength Control 
vEClo2 IOC_GPIO4D_DS]y j99¢ w_ |oxoooo006e aoe Strength Control 


TSaGPEC RECT RE ON IOC _GPIO4D P |0x014C at 0x000007FF |GPIO4D Pull-up/down Control 
VCCIO2 IOC GPIO4D IE |0x01BC oa 0x0000003F |GPIO4D Input Enable Control 


eee IOC GPIOAD SMI .924C w_ oxoo000000 GPIO4D Schmitt Trigger Control 


Teaioe IOC GPIO PDIS |0x0284 at 0x00000000 |Auto Pull-up/down disable Control 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 
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6.30.2 Detail Registers Description 


VCCIO2 IOC GPIO4D DS L 
Address: Operational Base + offset (0x0098 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
oat WO. /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


a5 |RO_|OxO_ reserved 


gpio4d3_ds 

GPIO4D3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


41 [RO _|0xO_—sdreserved = Cl EC 


gpio4d2_ds 
GPIO4D2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 [RO _|0xO_si reserved 


gpio4di_ds 
GPIO4D1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500ohm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|OxO fmm [reserved 


gpio4d0_ds 
GPIO4D0 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO2 IOC GPIO4D DS H 
Address: Operational Base + offset (Ox009C) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
SE LOO, |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 |RO_|0x000_reserved 


gpio4d5_ds 
GPIO4D5 DS control 
Driver Strength Selection 
3'b000: 1000hm 
RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3. [RO |oxo.-——Csireserved ———‘“‘“‘“‘“‘:™SCd 
gpio4d4_ds 
GPIO4D4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO2 IOC GPIO4D P 
Address: Operational Base + offset (0x014C) 


| Bit _|Attr| Reset Value 


write_enable 

Write enable for lower i6bits, each bit is individual 
31 TOO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


}15:12/[RO_|OxO_——sreserved ———“(i‘“‘(C(C*S*S™~™~™~C™CCCC*zS 
gpio4d5_ps 
GPIO4D5 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpio4d5_pe 
GPIO4D5 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1i: PU/PD Enable 
gpio4d4_ps 
GPIO4D4 PS control 
Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpio4d4_pe 
GPIO4D4 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
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| Bit |Attr|ResetValue|  —“‘(™ C(éDeeScription =— ee ——C—Ci—CSCid 
gpio4d3_ps 
GPIO4D3 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio4d3_pe 
GPIO4D3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio4d2_ps 
GPIO4D2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio4d2_pe 
GPIO4D2 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio4di_ps 
GPIO4D1 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio4di_pe 
GPIO4D1 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio4d0_ps 
GPIO4D0 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio4d0_pe 
GPIO4D0 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 


VCCIO2 IOC GPIO4D IE 
Address: Operational Base + offset (0x01BC) 


| Bit |Attr|ResetValue| Ci escription 


write_enable 

Write enable for lower i6bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


gpio4d5_ie 


gpio4d4_ie 
GPIO4D4 IE control 
Active High input buffer enable 


15:6 |RO [0 
GPIO4D5 IE control 
Active High input buffer enable 
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| Bit |Attr| Reset Value, 


gpio4d3_ie 
3 RW /0x1 GPIO4D3 IE control 
Active High input buffer enable 
gpio4d2_ie 
Active High input buffer enable 


gpio4d1_ie 
1 RW |0x1 GPIO4D1 IE control 
Active High input buffer enable 
gpio4d0_ie 
RW |Ox1 GPIO4D0 IE control 
Active High input buffer enable 


VCCIO2 IOC GPIO4D SMT 
Address: Operational Base + offset (0x024C) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
oE TS WO Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:6 |RO_[0x000_sireserved 
gpio4d5_smt 
GPIO4D5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4d4_smt 
GPIO4D4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


1536) 
gpio4d3_smt 
GPIO4D3 SMT control 
3 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 


gpio4d2_smt 

GPIO4D2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 

1'b1: Schmitt Trigger input 
gpio4d1_smt 

GPIO4D1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 

1'b1: Schmitt Trigger input 
gpio4d0_smt 

GPIO4D0 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0O: CMOS Input 

1'b1: Schmitt Trigger input 


VCCIO2 IOC GPIO PDIS 
Address: Operational Base + offset (0x0284) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
of LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:1 [RO |0x0000 reserved 


vccio2_pull_dis 
RW /|0x0 when 1'b1, disable VCCIO2 GPIO pull up/down when output 
enable 


6.31 VCCIO6_IOC Register Description 


6.31.1 Registers Summary 


Reset a. 
[name [omen Isiel Hains | _Dascriton 
vecios IOC GPIO4A DS |g no gq 0x00006666 eon Driver Strength Control 
VECIOS IOC _GPIO4A DS |, nog4 0x00006666 i Strength Control 
veclo6 IOC _GPIO4B DS |g nog¢ ox00006666 GRY Driver Strength Control 
vEClO6 IOC _GPIO4B DS |, jn gc oxno0ngees oo Strength Control 
VCCIO6 IOC GPIO4C DS |o no, ox00000066 |GP!O4C Driver Strength Control 
L Low bits 
W 
W 


IVCCIO6_IOC_GPIO4A P_ |0x0140 |W _[0x00005555 |GPIO4A Pull-up/down Control 
lVCCIO6_IOC_GPIO4B_P |0x0144_  [W__|0x0000D7FD|GPIO4B Pull-up/down Control 
lVCCIO6 IOC GPIO4C P_| 
IVCCIO6_IOC_GPIO4A IE | 
lVCCIO6 IOC _GPIO4C IE | 


ee 0x0240 jw. |oxo0000000 GPIO4A Schmitt Trigger Control 
——— IOC _GPIO4B BM ano 44 w_ |oxo0000000 GPIO4B Schmitt Trigger Control 
VECIO6 IOC GRIOSC SMF, 0248 w_ |oxoo000000 GPIO4C Schmitt Trigger Control 


al 

VCCIO6 IOC GPIO PDIS |0x028C 0x00000000 [Auto Pull-up/down disable Control 
Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.31.2 Detail Registers Description 


VCCIO6 IOC GPIO4A DS L 
Address: Operational Base + offset (0x0080) 


| Bit |Attr| Reset Value, 


PC escription 
write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


5 |RO_ |ox0___reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio4a3_ds 

GPIO4A3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


41 |RO_|OxO_ reserved 


gpio4a2_ds 
GPIO4A2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 [RO |0xO_sdreserved = IS 


gpio4ai_ds 
GPIO4A1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|oxo_ si reserved 


gpio4a0_ds 
GPIO4A0 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO6 IOC GPIO4A DS H 
Address: Operational Base + offset (0x0084) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


a5 |RO_ [0x0 reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio4a7_ds 

GPIO4A7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_|OxO_ reserved 


gpio4a6_ds 
GPIO4A6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7__—*|RO [0x0 sreserved = I 


gpio4a5_ds 
GPIO4A5 DS control 
Driver Strength Selection 
3'b000: 1000hm 
RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|0xo_ si reserved 


gpio4a4_ds 
GPIO4A4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO6 IOC GPIO4B DS L 
Address: Operational Base + offset (0x0088) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5_ [RO [0x0 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio4b3_ds 

GPIO4B3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_|OxO_ reserved 


gpio4b2_ds 
GPIO4B2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7__—*|RO |0xO_—sreserved = I 


gpio4b1_ds 
GPIO4B1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|0xo_ si reserved 


gpio4b0_ds 
GPIO4B0 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO6 IOC GPIO4B DS H 
Address: Operational Base + offset (Ox008C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5_ [RO [0x0 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio4b7_ds 

GPIO4B7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


ii |RO_|OxO_ reserved 


gpio4b6_ds 
GPIO4B6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 [RO _|0xO_sdreserved = I 


gpio4b5_ds 
GPIO4B5 DS control 
Driver Strength Selection 
3'b000: 1000hm 
RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 [RO _|0xo_ si reserved 


gpio4b4_ds 
GPIO4B4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


vccio6 IOC GPIO4C DS L 
Address: Operational Base + offset (0x0090) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 |RO_|0x000 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio4ci_ds 
GPIO4C1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|OxO_ reserved 


gpio4c0O_ds 
GPIO4CO DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


VCCIO6 IOC GPIO4A P 
Address: Operational Base + offset (0x0140) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio4a7_ps 

GPIO4A7 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio4a7_pe 

GPIO4A7 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


gpio4a6_ps 
GPIO4A6 PS control 
13 RW |0x0 Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'b1: PU Selection 


gpio4a6_pe 

GPIO4A6 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio4a5_ps 

GPIO4A5 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 
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| Bit |Attr|ResetValue| Ci‘; CCD esScription =— es sCSCCid 
gpio4a5_pe 
GPIO4A5 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio4a4_ps 
GPIO4A4 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio4a4_pe 
GPIO4A4 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio4a3_ps 
GPIO4A3 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio4a3_pe 
GPIO4A3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio4a2_ps 
GPIO4A2 PS control 


Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpio4a2_pe 

GPIO4A2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio4al_ps 

GPIO4A1 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio4al_pe 

GPIO4A1 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1i: PU/PD Enable 

gpio4a0_ps 

GPIO4A0 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio4a0_pe 

GPIO4A0 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 
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vVCCIO6 IOC GPIO4B P 
Address: Operational Base + offset (0x0144) 


| Bit |Attr| Reset Value 
31:16/WO 


write_enable 

0x0000 Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'b1i: Write access enable 


gpio4b7_ps 

GPIO4B7 PS control 

Weak PU/PD Resistor Selection 

1'b0O: PD Selection 

1'bi: PU Selection 

gpio4b7_pe 

GPIO4B7 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio4b6_ps 

GPIO4B6 PS control 

Weak PU/PD Resistor Selection 

1'b0O: PD Selection 

1'bi: PU Selection 

gpio4b6_pe 

GPIO4B6 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1i: PU/PD Enable 


gpio4b5_ps 

GPIO4B5 PS control 

Weak PU/PD Resistor Selection 
1'b0O: PD Selection 

1'bi: PU Selection 


gpio4b5_pe 

GPIO4B5 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio4b4_ps 

GPIO4B4 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio4b4_pe 

GPIO4B4 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio4b3_ps 

GPIO4B3 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 
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| Bit |Attr|ResetValue| ss —“‘CSW OCD esScription =— Cid 
gpio4b3_pe 
GPIO4B3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio4b2_ps 
GPIO4B2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 


gpio4b2_pe 

GPIO4B2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio4b1_ps 

GPIO4B1 PS control 


Weak PU/PD Resistor Selection 

1'b0O: PD Selection 

1'bi: PU Selection 

gpio4b1_pe 

GPIO4B1 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio4b0_ps 

GPIO4B0 PS control 

Weak PU/PD Resistor Selection 

1'b0O: PD Selection 

1'bi: PU Selection 

gpio4b0_pe 

GPIO4B0 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


vVCCIO6 IOC GPIO4C P 
Address: Operational Base + offset (0x0148) 


| Bit |Attr|ResetValue| Ci escription 
31:16|WO 


write_enable 

0x0000 Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'bi: Write access enable 


RO_|0x000_sireserved 


gpio4cl_ps 
GPIO4C1 PS control 
3 RW |0x0 Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio4cl1_pe 
GPIO4C1 PE control 
2 RW |0x1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio4c0O_ps 
GPIO4CO PS control 
1 RW |0x1 Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'b1: PU Selection 


gpio4c0O_pe 
GPIO4CO PE control 
RW |0x1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 


VCCIO6 IOC GPIO4A IE 
Address: Operational Base + offset (0x01B0) 


| Bit |Attr| Reset Value, 


PC eeription 
write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 [RO [0x00 ——si[reserved = a llCUC OD 


gpio4a7_ie 
RW |0x1 GPIO4A7 IE control 
Active High input buffer enable 


7 

gpio4a6_ie 
RW |0x1 GPIO4A6 IE control 

Active High input buffer enable 
gpio4a5_ie 

5 RW |0x1 GPIO4AS IE control 
Active High input buffer enable 
gpio4a4_ie 

4 RW |Ox1 GPIO4A4 IE control 
Active High input buffer enable 
gpio4a3_ie 

3 RW /0x1 GPIO4A3 IE control 
Active High input buffer enable 
gpio4a2_ie 

2 RW /0x1 GPIO4A2 IE control 
Active High input buffer enable 
gpio4al_ie 

1 RW |Ox1 GPIO4A1 IE control 
Active High input buffer enable 
gpio4a0_ie 

RW /0x1 GPIO4A0 IE control 

Active High input buffer enable 


vCccIo6 IOC GPIO4B IE 
Address: Operational Base + offset (0x01B4) 


| Bit |Attr| Reset Value 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31-16 /WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO [0x00 reserved 
gpio4b7_ie 

vi RW |0x1 GPIO4B7 IE control 
Active High input buffer enable 
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| Bit |Attr| Reset Value, 


gpio4b6_ie 
RW |0x1 GPIO4B6 IE control 
Active High input buffer enable 
gpio4b5_ie 
5 RW |0x1 GPIO4B5 IE control 
Active High input buffer enable 
gpio4b4_ie 
Active High input buffer enable 


gpio4b3_ie 
3 RW |Ox1 GPIO4B3 IE control 
Active High input buffer enable 
gpio4b2_ie 
2 RW |0x1 GPIO4B2 IE control 
Active High input buffer enable 
gpio4b1_ie 
1 RW |0x1 GPIO4B1 IE control 
Active High input buffer enable 
gpio4b0_ie 
RW /0x1 GPIO4B0 IE control 
Active High input buffer enable 


vVCCIO6 IOC GPIO4C IE 
Address: Operational Base + offset (0x01B8) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual 
Bf: 16/WO/0x0000 1'bO: Write access disable 
1'b1i: Write access enable 
15:2 [RO |0x0000_—sireserved ———“‘“‘(‘“‘“‘“‘“(C(CS*sSSSCSC~C~C~—~*™Y 
gpio4c1_ie 
1 RW |0x1 GPIO4C1 IE control 
Active High input buffer enable 
gpio4c0_ie 
RW |0x1 GPIO4CO IE control 
Active High input buffer enable 


VCCIO6 IOC GPIO4A SMT 
Address: Operational Base + offset (0x0240 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
319'6) WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO |0x00__—reserved 


gpio4a7_smt 
GPIO4A7 SMT control 

7 RW /|0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4a6_smt 
GPIO4A6 SMT control 

RW |0x0 CMOS/Schmitt Trigger Selection 

1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr/ResetValue| —Céeecription 
gpio4a5_smt 
GPIO4A5 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4a4_smt 
GPIO4A4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4a3_smt 
GPIO4A3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4a2_smt 
GPIO4A2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4ai_smt 
GPIO4A1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4a0_smt 
GPIO4A0 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


vVCCIO6 IOC GPIO4B SMT 
Address: Operational Base + offset (0x0244) 


| Bit |Attr|/Reset Value| Ci eescription 


write_enable 
; Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“—‘“s‘“‘“‘S™OC*d 


15:8 |RO |0x00 [reserved 


gpio4b7_smt 
GPIO4B7 SMT control 
7 RW /|0x0O CMOS/Schmitt Trigger Selection 
1'b0O: CMOS Input 
1'b1: Schmitt Trigger input 


gpio4b6_smt 
GPIO4B6 SMT control 
RW |0x0 CMOS/Schmitt Trigger Selection 

1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4b5_smt 
GPIO4B5 SMT control 

5 RW {0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr/ResetValue| —Céeescription 
gpio4b4_smt 
GPIO4B4 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4b3_smt 
GPIO4B3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4b2_smt 
GPIO4B2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4b1_smt 
GPIO4B1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4b0_smt 
GPIO4B0 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


VCCIO6 IOC GPIO4C SMT 

Address: Operational Base + offset (0x0248) 

| Bit [Attr|ResetValue| ss ——“C;*i—“C;C*C~éiSCecription =— Cd 
write_enable 

Write enable for lower 16bits, each bit is individual 

1'bO: Write access disable 

1'bi: Write access enable 


15:2 |RO |0x0000 reserved 


reserved 
gpio4c1_smt 
GPIO4C1 SMT control 

1 RW |0x0 CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio4cO_smt 
GPIO4CO SMT control 

RW |0x0 CMOS/Schmitt Trigger Selection 

1'b0O: CMOS Input 
1'b1: Schmitt Trigger input 


vccio6 IOC GPIO PDIS 
Address: Operational Base + offset (Ox028C) 


| Bit |Attr| Reset Value 


31:16}WO |0x0000 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16) WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘—sSSSSCSCSY 


[15:1 [RO |[0x0000 reserved 
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| Bit |Attr| Reset Value, 


enable 


vccio6_pull_dis 
RW /|0x0 when 1'b1, disable VCCIO6 GPIO pull up/down when output 


6.32 EMMC_IOC Register Description 


6.32.1 Registers Summary 


Reset aces 
[_weve_[ ones Te] Saag [Seren 
EMMC_IOC_GPIO2A DS _L|0x0040 ww |oxooo06666 eee Strength gorigol 
EMME IOC_GPIO2D DS |y oon9 w_ |oxoooose6e cree? Driver Strength Control 
ESIC TOC GIORD_DS_ IOC _GPIO2D DS |y non w_ |oxooooss6e High bits Strength Control 


 c-TOE-GBIOHALE—[oxo1z0—[w—foxo0000057 (aes Baap oun Como 
IEMMC_IOC_GPIO2D_P_ |0x012C |W __|OxOOOOFFFF |GPIO2D Pull-up/down Control__ 
EMMC-1OC“GPIO2A IE 0 
EMMC_IOC_GPIO2D IE _| 
[EMMC_I10C_GPIO2D_SMT | 
|EMMC_IOC_GPIO_PDIS _| 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


6.32.2 Detail Registers Description 


EMMC IOC GPIO2A DS L 
Address: Operational Base + offset (0x0040) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—si‘“CsSsSSSSCSSsSY 


15 |RO_ |0x0 [reserved 


gpio2a3_ds 

GPIO2A3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_|OxO_ reserved 


gpio2a2_ds 
GPIO2A2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 
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| Bit |Attr|/ResetValue| Ci escription 
7 |RO_|OxO_ reserved 


gpio2ai_ds 
GPIO2A1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 [RO _|0xO_——sreserved 


gpio2a0_ds 
GPIO2A0 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


EMMC_ IOC GPIO2D DS L 
Address: Operational Base + offset (0x0058) 


| Bit |Attr| Reset Value, 


Pi escription sd 
write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —(isi‘“Cs‘“‘“‘“‘“‘(‘“‘“*‘*‘*s*s*r 


i5_ |RO_|oxo [reserved 


gpio2d3_ds 

GPIO2D3 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500ohm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_|OxO [reserved 


gpio2d2_ds 
GPIO2D2 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW_|0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_|oxo_ reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


gpio2d1_ds 
GPIO2D1 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW [0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3 |RO_|0xO_sreserved 


gpio2d0_ds 
GPIO2D0 DS control 
Driver Strength Selection 
3'b000: 1000hm 
2:0 |RW {0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


EMMC IOC GPIO2D DS H 
Address: Operational Base + offset (Ox005C) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31 TOWO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


a5 |RO_|OxO_ reserved 


gpio2d7_ds 

GPIO2D7 DS control 

Driver Strength Selection 

3'b000: 1000hm 
14:12}/RW |0x6 3'b100: 660hm 

3'b010: 500hm 

3'b110: 400hm 

3'b001: 330hm 

3'b101: 250hm 


di |RO_|OxO_ reserved 


gpio2d6_ds 
GPIO2D6 DS control 
Driver Strength Selection 
3'b000: 1000hm 
10:8 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


7 |RO_ [0x0 reserved 
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| Bit |Attr|ResetValue| Ci eescription 


gpio2d5_ds 
GPIO2D5 DS control 
Driver Strength Selection 
3'b000: 1000hm 
6:4 |RW |0x6 3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


3. [RO |oxo.-—sireserved ———Ci‘“‘s‘“‘“‘“ WC 
gpio2d4_ds 
GPIO2D4 DS control 
Driver Strength Selection 
3'b000: 1000hm 
3'b100: 660hm 
3'b010: 500hm 
3'b110: 400hm 
3'b001: 330hm 
3'b101: 250hm 


EMMC IOC GPIO2A P 
Address: Operational Base + offset (0x0120) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31 TOWO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 [RO [0x00 ——sireserved ——(s—“‘“‘“‘(SC*d 
gpio2a3_ps 
GPIO2A3 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2a3_pe 
GPIO2A3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 


1'bi: PU/PD Enable 
gpio2a2_ps 

GPIO2A2 PS control 

Weak PU/PD Resistor Selection 
1'b0O: PD Selection 

1'bi: PU Selection 


gpio2a2_pe 

GPIO2A2 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 

gpio2ai_ps 

GPIO2A1 PS control 

Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1084 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| —Ci@eescription 


gpio2al1_pe 
GPIO2A1 PE control 
2 RW |0x1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 


gpio2a0_ps 
GPIO2A0 PS control 


Weak PU/PD Resistor Selection 

1'bO: PD Selection 

1'bi: PU Selection 

gpio2a0_pe 

GPIO2A0 PE control 

Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 

1'b1: PU/PD Enable 


EMMC_ IOC GPIO2D P 
Address: Operational Base + offset (0x012C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio2d7_ps 
GPIO2D7 PS control 
15 RW |0x1 Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2d7_pe 
GPIO2D7 PE control 
14 RW |Ox1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
gpio2d6_ps 
GPIO2D6 PS control 
13 RW |0x1 Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpio2d6_pe 
GPIO2D6 PE control 
12 RW_|0x1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
gpio2d5_ps 
GPIO2D5 PS control 
11 RW |0x1 Weak PU/PD Resistor Selection 
1'b0O: PD Selection 
1'bi: PU Selection 
gpio2d5_pe 
GPIO2D5 PE control 
10 RW |0x1 Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'bi: PU/PD Enable 
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| Bit |Attr|ResetValue| ss —“‘CSW CD esScription =—— Cid 
gpio2d4_ps 
GPIO2D4 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2d4_pe 
GPIO2D4 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2d3_ps 
GPIO2D3 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2d3_pe 
GPIO2D3 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2d2_ps 
GPIO2D2 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2d2_pe 
GPIO2D2 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2d1_ps 
GPIO2D1 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2d1_pe 
GPIO2D1 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 
gpio2d0_ps 
GPIO2D0 PS control 
Weak PU/PD Resistor Selection 
1'bO: PD Selection 
1'bi: PU Selection 
gpio2d0_pe 
GPIO2D0 PE control 
Active High Weak PU/PD Resistor Enable 
1'bO: PU/PD Disable 
1'b1: PU/PD Enable 


EMMC IOC GPIO2A IE 
Address: Operational Base + offset (0x0190) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
; Write enable for lower 16bits, each bit is individual 
oP LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:4 |RO_|0x000 


gpio2a3_ie 
RW |0x1 GPIO2A3 IE control 
Active High input buffer enable 


gpio2a2_ie 
2 RW /0x1 GPIO2A2 IE control 
Active High input buffer enable 
gpio2a1_ie 
1 RW |0x1 GPIO2A1 IE control 
Active High input buffer enable 
gpio2a0_ie 
RW |0x1 GPIO2A0 IE control 
Active High input buffer enable 


EMMC IOC GPIO2D IE 
Address: Operational Base + offset (0x019C) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual 


31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


reserved 


8 |RO |oxooO. 
gpio2d7_ie 
Ox1 GPIO2D7 IE control 
Active High input buffer enable 
gpio2d6_ie 
GPIO2D6 IE control 
Active High input buffer enable 
gpio2d5_ie 
Ox1 GPIO2D5 IE control 
Active High input buffer enable 


gpio2d4_ie 
Ox1 GPIO2D4 IE control 
Active High input buffer enable 
gpio2d3_ie 
3 RW |0Ox1 GPIO2D3 IE control 
Active High input buffer enable 
gpio2d2_ie 
2 RW |0Ox1 GPIO2D2 IE control 
Active High input buffer enable 
gpio2d1_ie 
1 RW /0x1 GPIO2D1 IE control 
Active High input buffer enable 
gpio2d0_ie 
RW |0x1 GPIO2D0 IE control 
Active High input buffer enable 


EMMC IOC GPIO2A SMT 
Address: Operational Base + offset (0x0220) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual 
ot LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:4 |RO_[0x000_s reserved 
gpio2a3_smt 
GPIO2A3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2a2_smt 
GPIO2A2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2ai_smt 
GPIO2A1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2a0_smt 
GPIO2A0 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


EMMC_IOC GPIO2D SMT 
Address: Operational Base + offset (0x022C) 
[ResetValue[ ——C‘ieScriptiom 

write_enable 
Write enable for lower 16bits, each bit is individual 
1'bO: Write access disable 
1'b1: Write access enable 
gpio2d7_smt 
GPIO2D7 SMT control 
CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2d6_smt 
GPIO2D6 SMT control 
CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2d5_smt 
GPIO2D5 SMT control 
CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2d4_smt 
GPIO2D4 SMT control 
CMOS/Schmitt Trigger Selection 
1'bO: CMOS Input 
1'b1: Schmitt Trigger input 
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| Bit [Attr/ResetValue| Céeescription 
gpio2d3_smt 
GPIO2D3 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2d2_smt 
GPIO2D2 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2d1_smt 
GPIO2D1 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0O: CMOS Input 
1'b1: Schmitt Trigger input 
gpio2d0_smt 
GPIO2D0 SMT control 
CMOS/Schmitt Trigger Selection 
1'b0: CMOS Input 
1'b1: Schmitt Trigger input 


EMMC IOC GPIO PDIS 
ar me Rese Base + offset (0x0290) 


[Attr|ResetValue| —Céescription 


write_enable 

Write enable for lower 16bits, each bit is individual 
31:16)/WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


15:1 |RO_|0x0000 


emmcio_pull_dis 
RW /|0x0O when 1'b1, disable VCCIO6 GPIO pull up/down when output 
enable 


6.33 Application Notes 


6.33.1 Memory Configuration 


RM/RMA/RMB 

Read-Write margin Input. This input is used for setting the ReadWrite margin. It programs 
the sense amp differential setting and write time window which allows the trade off between 
speed and robustness. 


RA 
Read Assist Pins to control WL under-drive. 


WA 
WA[1] Write assist enable pin (Active High). WA[0:0] Write Assist pin to control negative 
voltage on SRAM bitline. 


WPULSE 
Write Assist Pulse pins. These pins control the start time of the bitline negative coupling. 


WMD/WMDA/WMDB 
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When enabled it is used to add more delay in the Write cycle for internal clock pulse. No 
change in the read cycle internal clock pulse. 


LS 
Light Sleep Input. When this pin is active then memory goes into low leakage mode, there is 
no change in the output state. 


TEST_RNM 
When this pin is high Memory will go in idle state and bit-lines are pre-charged high. 


TEST1 
Test pin to bypass self-timed circuit. The external clock controls the read and write control 
signals. 


TESTRWM 
Test mode for read write margin control. 
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Chapter 7 Power Management Unit (PMU) 


7.1 Overview 


In order to meet low power requirements, a power management unit (PMU) is designed for 

controlling power resources in RK3588. The RK3588 PMU is dedicated for managing the 

power of the whole chip. 

le supports the following features: 
Support multi voltage domains: VD_BIGCOREO, VD_BIGCORE1, VD_LITDSU, VD_GPU, 
VD_NPU, VD_VCODEC, VD_DDRO1, VD_DDR23, VD_LOGIC, VD_PMU 

@ Support multi power domains in VD_BIGCOREO: PD_CPU_4, PD_CPU_5 

@ Support multi power domains in VD_BIGCORE1: PD_CPU_6, PD_CPU_7 

@ Support multi power domains in VD_LITDSU: PD_CPU_0, PD_CPU_1, PD_CPU_2, 
PD_CPU_3 

@ Support multi power domains in VD_NPU: PD_NPUTOP, PD_NPU1, PD_NPU2 

@ Support multi power domains in VD_VCODEC: PD_RKVDECO, PD_RKVDEC1, PD_VENCO, 
PD_VENC1 

@ Support multi power domains in VD_LOGIC: PD_VDPU, PD_RGA30, PD_AV1, PD_VI, 
PD_FEC, PD_ISP1, PD_RGA31, PD_VOP, PD_VOO, PD_VO1, PD_AUDIO, PD_PHP, 
PD_GMAC, PD_PCIE, PD_NVM, PD_NVMO, PD_SDIO, PD_USB, PD_SECURE, PD_SDMMC, 
PD_CRYPTO, PD_CENTER, PD_VOP_CLUSTERO, PD_VOP_CLUSTERI1, 
PD_VOP_CLUSTER2, PD_VOP_CLUSTER3, PD_VOP_DSC8k, PD_VOP_DSC4k, 
PD_VOP_ESMART 

@ Support one power domain in VD_PMU: PD_PMU1 

@ Support BIU idle operations: BIU_BIGCOREO, BIU_BIGCORE1, BIU_DSU, BIU_LITDSU, 

BIU_GPU, BIU_NPUTOP, BIU_NPU1, BIU_NPU2, BIU_VENCO, BIU_VENC1, 

BIU_RKVDECO, BIU_RKVDEC1, BIU_VDPU, BIU_AV1, BIU_ISP1, BIU_RGA31, BIU_VOP, 

BIU_VOP_CHANNEL, BIU_VOO, BIU_VO1, BIU_AUDIO, BIU_NVM, BIU_SDIO, BIU_USB, 

BIU_PHP, BIU_VO1USBTOP, BIU_SECURE, BIU_SECURE_CENTER_CHANNEL, 

BIU_SECURE_VO1USB_ CHANNEL, BIU_CENTER, BIU_CENTER_CHANNEL, 

BIU_DDRSCHO, BIU_DDRSCH1, BIU_DDRSCH2, BIU_DDRSCH3, BIU_CENTER_DDRSCH, 

BIU_BUS, BIU_TOP, BIU_PMU1 

Support CPU auto power down and DSU auto power down 

Support power down/up all power domains by software or hardware 

Support power down/up all voltage domains by software or hardware 

Support to send idle request to BIU 

Support low frequency clock source from PMU_PVTM 

Support PMU clock switch to low frequency clock in low power mode 

Support PLLs power down/up by hardware in low power mode 

Support OSC enable/disable request in low power mode 

Support to clamp all VD_PMU input before power off VD_LOGIC in low power mode 

Support wakeup reset control in power off mode 

Support DDR self-refresh in low power mode 

Support DDR controller clock auto gating in low power mode 

Support varies configurable wakeup source for low power mode 

Support memory repair for all memory in system by software or hardware 


7.2 Block Diagram 


The following figure is the PMU block diagram. The PMU includes the 3 following sections: 
@ APB Interface and Register: Provide AMBA APB interface for register read and write 

@ System Power State Control: Provide power management for various low power modes 
@ Power Gating Control: Provide power gating control for power domains 
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APB Bus 
A Power Gating 
Control 
APB 
Interface 
And System Power 
Register State Control 
VY 


Fig. 7-1 PMU Bock Diagram 
7.3 Function Description 


7.3.1 Domain Description 


Voltage Domain & Power Domain 


VD_BIGCOREO VD_LITDSU VD_LOGIC 


PD_CPU_4 PD_CPU_O PD_CENTER PD_VI 


PD_VOPCLUSTERO 


PD_CPU_5 PD_CPU_1 PD_VOO PD_ISP1 PD_VOPCLUSTER1 


PD_CPU_2 PD_FEC PD_VOPCLUSTER2 


PD_VO1 


VD_BIGCORE1 PD_VOPCLUSTER3 


PD_CPU_3 


PD_CPU_6 


PD_RGA31 pee 


PD_VOPDSC4K 
PD_AV1 
PD_SDIO PD_VOPDSC8K 
— PD_RGA30 
= PD_VOPESMART 
PD_USB = 


PD_SECURE 
PD_AUDIO BDLEHP 


PD_CPU_7 VD_VCODEC 


PD_VENCO 
PD_VENC1 


PD_RKVDECO 


PD_CRYPTO 
PD_RKVDEC1 


PD_GMAC 


PD_SDMMC PD_PCIE 


PD_NVM 
PD_NPUTOP a 


PD_NVMO 


PD_NPU2 


PD_NPU1 


Note: 
VD_*: voltage domain 
PD_*: power domain 


Fig. 7-2 RK3588 Voltage Domain and Power Domain Partition 
The above diagram describes the power domain and voltage domain partition, and the 
following table lists IPs in every domain. 
Table 7-1 RK3588 Voltage Domain and Power Domain Summary 


Voltage Power Description 
Domain Domain 
PD_CPU_4 A76_0 
PD_CPU_5 A76_1 
VD_BIGCORE BIU_BIGCOREO 
0 PVTM_BIGCOREO 
oe PVTPLL_BIGCOREO 
BIGCOREO_CRU 
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Power 
Domain 


Voltage 
Domain 


Description 


BOPLL 
BIGCOREO_GRF 


PD CRUG 


A76_2 


PD_CPU_7 


A76_3 


VD_BIGCORE 


: ALIVE 


BIU_BIGCORE1 
PVTM_BIGCORE1 
PVTPLL_BIGCORE1 
BIGCORE1_CRU 
B1iPLL 
BIGCORE1_GRF 


PD_CPU_0O 


A55_0 


PD_CPU_1 


A55_1 


PD_CPU2 


A55_2 


PD_CPU_3 


A55_3 


VD_LITDSU 


ALIVE 


BIU_LITDSU 
BIU_DSU 
PVTM_LITDSU 
PVTPLL_LITDSU 
LITDSU_CRU 
LPLL 
LITDSU_GRF 
LITDSU_SGRF 
DSU/L3 
DAP_LITE2 
DEBUG_APB 


PD_NPUTOP 


VD_NPU 


BIU_NPUTOP 
MCU_NPU 
PVTM_NPU 
PVTPLL_NPU 
WDT_NPU 
TIMER_NPU 
RKNN_COREO 


PD_NPU1 


BIU_NPU1 
RKNN_CORE1 


PD_NPU2 


BIU_NPU2 
RKNN_CORE2 


VD_GPU 


BIU_GPU 
Odin MP4 
PVTM_GPU 
PVTPLL_GPU 
GPU_GRF 


PD_RKVDECO 


BIU_RKVDECO 
RKVDECO & CCU 


PD_RKVDEC1 


BIU_RKVDEC1 
RKVDEC1 


VD_VCODEC 
PD_VENCO 


BIU_VENCO 
RKVENCO 


PD_VENC1 


BIU_VENC1 
RKVENC1 


VD_DDRO1 


BIU_DDRSCHO 
BIU_DDRSCH1 
DDRCTRL_CHO 
DDRCTRL_CH1 
DDRPHY_CHO 
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Voltage Power 
Domain Domain 


Description 


DDRPHY_CH1 
DDR_SCRAMBLE_CHO 
DDR_SCRAMBLE_CH1 
DDR_MONITOR_CHO 
DDR_MONITOR_CH1 
DDR_CH01_GRF 
DDR_CH01_CRU 
DOAPLL 

DOBPLL 

D1iAPLL 

D1iBPLL 


VD_DDR23 


BIU_DDRSCH2 
BIU_DDRSCH3 
DDRCTRL_CH2 
DDRCTRL_CH3 
DDRPHY_CH2 
DDRPHY_CH3 
DDR_SCRAMBLE_CH2 
DDR_SCRAMBLE_CH3 
DDR_MONITOR_CH2 
DDR_MONITOR_CH3 
DDR_CH23_GRF 
DDR_CH23_CRU 
D2APLL 

D2BPLL 

D3APLL 

D3BPLL 


PD_CENTER 


BIU_CENTER 
BIU_CENTER_DDRSCH 


BIU_CENTER_CHANNEL 


SHARE_MEMORY 
MCU_DDR 
WDT_CENTER 
TIMER_2CH_DDR 
DMA2DDR 
CENTER_GRF 


VD_LOGIC PDE P ES 


BIU_VDPU 
VDPU 
JPEG_ENCO 
JPEG_ENC1 
JPEG_ENC2 
JPEG_ENC3 
JPEG_DEC 
RGA2 

IEP 


PD_RGA30 


RGA3_0 


PD_AV1 


BIU_AV1 
AV1 


PD_VOP 


BIU_VOP 
BIU_VOP_CHANNEL 
VOP 

DSIHOSTO 
DSIHOST1 
VOP_GRF 


PD_VOPCLUSTE 


VOP_CLUSTERO 
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Voltage Power Description 
Domain Domain i 
RO 


PD_VOPCLUSTE 
R1 


VOP_CLUSTER1 


PD_VOPCLUSTE 
R2 


VOP_CLUSTER2 


PD_VOPCLUSTE 
R3 


VOP_CLUSTER3 


PD_VOPDSC8K 


VOP_DSC8K 


PD_VOPDSC4K 


VOP_DSC4K 


PD_VOPESMAR 
T 


VOP_ESMART1 
VOP_ESMART2 
VOP_ESMART3 


PD_VOO 


BIU_VOO 
HDCPO 
HDCPO_KEY 
TRNGO 
DPO 

DP1 
12S4_8CH 
I2S8_8CH 
SPDIF2 
SPDIF5 
VO0_GRF 


PD_VO1 


BIU_VO1 
HDCP1 
HDCP1i_KEY 
TRNG1 
eDPO 
eDP1 
HDMITXO 
HDMITX1 
HDMIRX 
I2S5_8CH 
I2S6_8CH 
I2S7_8CH 
I2S9_8CH 
12S10_8CH 
SPDIF3 
SPDIF4 
SPDIF_RXO 
SPDIF_RX1 
SPDIF_RX2 
VO1_GRF 


PD_VI 


BIU_VI 
VIPCAP 
ISPO 
CSIHOSTO 
CSIHOST1 
CSIHOST2 
CSIHOST3 
CSIHOST4 
CSIHOST5 


PD_ISP1 


BIU_ISP1 
ISP1 
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Voltage 
Domain 


Power 
Domain 


Description 


PD_FEC 


FishEyeO 
FishEyel 


PD_RGA31 


BIU_RGA31 
RGA3_1 


PD_USB 


BIU_USB 
USB2HOST_0O 
USB2HOST_1 
USB30TG_0O 
USB30TG_1 
USB_GRF 


PD_PHP 


BIU_PHP 
MMU600_PHP 
MMU600_ PCIE 
GIC600(ITS) 
USB30TG_2 
SATA_0O 
SATA_1 
SATA_2 
PCIE3_1L0O 
PCIES: C1 
PCIE3_1L2 
PHP_GRF 


PD_GMAC 


GMAC_0 
GMAC_1 


PD_PCIE 


PCIE3_2L 
PCIE3_4L 


PD_NVM 


BIU_NVN 


PD_NVMO 


RoPI 
EMMC 


PD_SDIO 


BIU_SDIO 
SDIO 


PD_AUDIO 


BIU_AUDIO 
I2SO0_8CH 
I2S2_2CH 
12S3_2CH 
PDM1 
SPDIFO 
SPDIF1 
DSM_PWM 


PD_SECURE 


BIU_SECURE 


PD_SDMMC 


SDMMC 


PD_CRYPTO 


SEC_SCRU 
SEC_SGRF 
DCF 

OTP_S 
TIMER_S 
WDT_S 
KEY_READER 
TRNG_CHKO 
TRNG_CHK1 
TRNG_S 
BOOTROM_S 
KEYLADDER 
CRYPTO_S 
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Power 
Domain 


Voltage 
Domain 


Description 


CRYPTO_NS 
TRNG_NS 
BOOTROM_NS 
SDMMC_BUFFER 


ALIVE(PD_BUS) 


BIU_TOP 

BIU_BUS 
BIU_SECURE_CENTER_CHANNEL 
BIU_SECURE_VO1USB_CHANNEL 
BIU_VO1USBTOP 

PMU2 

BUS_SCRU 

BUS_SGRF 

JDG_CHKO 

JDG_CHK1 

SPINLOCK 

GIC600 

DMACO 

DMAC1 

DMAC2 

TIMER_NS_O 

TIMER_NS_1 

WDT_NS 

MAILBOXO 

MAILBOX1 

MAILBOX2 

INT256MUX4 

TSADC 

SARADC 

DECOM 

OTP_TM 

OTP_NS 

SYS_GRF 

BUS_IOC 

CRU_NS 

12C1~12C8 

PWM1~PWM3 

SPIO~SPI4 

UART1~UART9 

CANO~CAN2 

GPIO1~GPIO4 
HDMI_DP_PHYO~HDMI_DP_PHY1 
USB3_DP_PHYO~USB3_DP_PHY1 
HDMI_DP_PHYO~HDMI_DP_PHY1 
MIPI_DC_PHYO~MIPI_DC_PHY1 
PCIE2_ SATA_PHYO~ PCIE2_SATA_PHY2 
USB2_PHYO~USB2_PHY3 HDMI_CSI_DPHY 
PCIE3_PHY 


VD_PMU PD_PMU1 


BIU_PMU1 
PMU1_CRU 
PMU1_GRF 
PMU1_SGRF 
PMU1_IOC 
PMU1 
PMU_WDT 
I2CO 
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Voltage Power le 
Donal Domain Description 
PWMO 
PMU_TIMER 
UARTO 
PMU_MEM 
OSC_CHK 
MCU_PMU 

VAD 

I2S1_ 8CH 
PDMO 
PMU1_PAD 
PMU1_PMUX 
PMUO_CRU 
PMUO_GRF 
PMUO_SGRF 
PMUO_IOC 
PMUO 

GPIOO 
PVTM_PMU 
SCRAMBLE_KEY 
PMUO_PAD 
PMUO_PMUX 


ALIVE 


7.3.2 Operation Mode 

We define two operation modes of PMU, software power mode and hardware power mode. 
When operating at software power mode, that means software can manage power sources 
directly by accessing PMU registers. For example, CPU or MCU_PMU can write 
PMU_PWR_GATE_CONO/1/2 registers to determine that power off/on which power domain 
independently. 

When operating at hardware power mode, software manages power sources indirectly 
through FSM (Finite States Machine) in PMU and those settings always not take effect 
immediately. That means software also can configure PMU registers to power down/up some 
power resources, but these setting will not be executed immediately after configuration. 
They will be delayed to execute after FSM running in particular phase. And the specific 
power sources will be controlled during specific status in FSM. So the low power mode is a 
“delay affect” way to handle power sources inside the RK3588 chip. 

7.3.3 Low Power Mode 

There are 2 low power modes defined for RK3588: Power mode O, Power mode 1. 

Power mode 0: Ultra low power mode. In this power mode, all logic except ALIVE in 
VD_PMUO can be power off or power down. Chip can be waked up by GPIO interrupt 
triggered by IO in PMUIO1 domain. 

Power mode 1: Low power mode. In this power mode, all logic except ALIVE and PD_PMU1 
in VD_PMUO can be power off or power down. Chip can be waked up by GPIO interrupt 
triggered by IO in PMUIO1 and PMUIO2 domain or other wake up source from PD_PMU1 
when in hardware power mode, or wake up by MCU_PMU when in hardware power mode. 


7.4 Register Description 


RK3588 PMU registers are divided into 3 parts for flexible applications: 

@ Offset = 0x0000~0x3FFF: registers defined in PMUO, in ALIVE of VD_PMU; 
@ Offset = 0x4000~0x7FFF: registers defined in PMU1, in PD_PMU1; 

@ Offset = 0x8000~O0xBFFF: registers defined in PMU2, in ALIVE of VD_LOGIC. 
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7.4.1 Registers Summary 


Reset ae 
PMU_PWR_CONO 0x0000 w _foxooo00000 PMU power control O register 


oF WAKEUP_INT_ CON pro00s fw jre000000 still ll 
pe maen ae fone fem Sr aS 
ae PMIC STABLE CNT prooro w_jxcoorer secre ord register for 
nd el ceed oa 
Biante CONS proore w freoosear iiniaad chain stable 
au aonatcmn face recs 
PMU DDR RET CON1 PO Soe ae register 1 


PMU debug information transmit 


PMU PMU VERSION = 0x4000 — PMU version PMU version register | 
PMU PWR CON1 0x4004 ww foxooo00000 PMU power control 1 register 
PMU_GLB POWER STS 0x4008 w _foxooo00000 PMU global power status register 


PMU INT MASK CON  |0x400C 1 |oxoone. PMU INtermplmast: contro! 

/~ _  °»~»” register 

PMU. WAKEUP INT CON |0x4010 Wrooooac PMU wake up interrupt control 
register 

PMU WAKEUP INT STS |0x4014 1 |oxooneo PMU wake up interrupt status 

== a register 

PMU DDR CHO PWR CO 0x4020 w_ |ox00000000 DDR channel 0 hardware power 

N control register 
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Reset Ms 
oo DDR _CH1 PWR _CO DDR channel 1 hardware power 
0x4024 fas control register 
a re DDR _ CH2 PWR CO 0x4028 0x00000000 DDR channel 2 hardware power 
control register 
PMU _DDR_CH3_PWR_CO DDR channel 3 hardware power 
PMU DDR CHO PWR _ SFT 0x4030 w_ |ox00000000 DDR channel O software power 
CON control register 
PMU_DDR_CHi_ PWR _SFT DDR channel 1 software power 
PMU DDR CH2 PWR SFT 0x4038 w_ loxoo000000 DDR channel 2 software power 
CON control register 


PMU_DDR_CH3_PWR_SFT DDR channel 3 software power 
PMU DDR POWER STS _— |0x4040 w__|ox00000000 DDR power state aia 
PMU _ DDR STS emuoor sts | 0x4044 A ppein DDR state DDR state register 


Clock and reset hardware power 
Clock and reset software power 
PMU_CRU PWR _SFTCON |0x4054 aon control register 
PMU_CRU POWER STS |0x4058 Hv roosooc Gide andiesch powerstate 
register 
PMU_PLLPD_CONO ox4060 |w_ Joxooooo000 |PLL hardware power control 
register O 
PLL hardware power control 
PMU PLLPD SFTCONO |ox406s8_ |w_ |oxoo000000 |PLL software power control 
register O 


PMU PLLPD SFTCON1 |0x406C Wroo.oae Ere OLN pes POW En COnEION 
register 1 
PMU_PMIC STABLE CNT |0x4080 Ww loxooorFFF PMIC stable count register 
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Reset 
PMU eMU_OSc STABLE CNT | STABLE CNT |0x4084 w__Joxooorerer Oscillator stable count Oscillator stable count register 


aaa a 0x4088 1 oxoorre Wake up reset clear count register 
PMU PLL LOCK CNT 0x408C w_Joxooorrrer PLL lock count register 


cn WAKEUP_ TIMEOUT ae up timeout count 


PMU_PWR CON2 0x8000 1 |oxoone. BRN reve wale Powel contiohe 
register 

PMU_DSU PWR CON |0x8004 Ww roo.oae De era ale ROWSE COMO) 
register 

PMU DSU PWR SFTCON |0x8008 1 |oxoone0 Bou soltwane: power £Ontne) 
register 

PMU_ DSU AUTO PWR C 0x800C Wrooooae DSU automatic power control 

ON register 

ah CPUO AUTO PWR _C 0x8010 1 oxoone. CPUO automatic power control 
register 

PMU CPU1 AUTO PWR C 0x8014 Wroo.oae CPU1 automatic power control 

ON register 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1101 


RK3588 TRM-Part1 


Reset ae 
a CPU2 AUTO PWR _C 0x8018 of aes CPU2 automatic power control 
register 
PMU _CPU3 AUTO PWR C 0x801C 0x00000000 CPU3 automatic power control 
ON register 
PMU_CPU4 AUTO PWR_C 0x8020 w_ loxoo000000 CPU4 automatic power control 
ON register 
ane CPU5 AUTO PWR C 0x8024 on CPU5 automatic power control 
register 
PMU_CPU6_ AUTO PWR_C 0x8028 0x00000000 CPU6 automatic power control 
ON register 
One CPU7 AUTO PWR C 0x802C =— CPU7 automatic power control 
register 
PMU_CPUO PWR _SFTCON |0x8030 Woxooonac CPUO software power control 
register 
PMU_CPU1 PWR SFTCON |0x8034 Wooton CPU1 software power control 
register 
PMU_CPU2 PWR SFTCON |0x8038 1 oroooonc aoe power control 
PMU _CPU3 PWR SFTCON |0x803C Woxoooonc CPU3 software power control 
register 
PMU _CPU4 PWR SFTCON |0x8040 Wexoooane Sa a power control 
PMU_CPUS PWR SFTCON |0x8044 Woxooonec oie power control 
PMU _CPU6_PWR_SFTCON |0x8048 Wexoooone ca se power control 
PMU_CPU7 PWR SFTCON |0x804C Woxoooanc i le power control 
PMU _COREO PWR CON |0x8050 Wroo.oae BIGCOREO hardware power 
control register 
BIGCORE1 hardware power 
PMU CORE1 PWR CON |0x8054 W|oxooncoe Serco: 
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ee ee 

oo COREO PWR_SFTCO prsoss fw jreo00000 BIGCOREO software power control 
register 

ae 
register 

ea Cone ATO Pu ered aba 

ecole eee sat ii Sipe request hardware 

eae BIU_ IDLE rom Sere aden acknowledge 


= BIU IDLE |9807¢c 1 roosooc Cluster BIU idle status register 
PMU emu clusTeR sts | STS 0x8080 w |ox00000000 Cluster status Cluster status resister | 


rege gee Noe Wroo.oac Cluster power status register 0 
Se ne ee” [0x8088 W|oxooneo Cluster power status register 1 
PMU CLUSTER PCHANNE 0x808C w_ |ox00000000 Cluster P-Channel status register 
L_ STSO 0 

PMU_CLUSTER_ PCHANNE 0x8090 w_ loxoo000000 Cluster P-Channel status register 
L STS1 1 

PMU CLUSTER PCHANNE 0x8094 w_ |ox00000000 Cluster P-Channel status register 
L STS2 2 

PMU _CPU_ PWR_ CHAIN S CPU power chain stable control 
TABLE CON 0x8098 Woxooonor register 
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Reset ae 


ai DSU _MEM_PWR_CO 0x809C W|oxoone0 eu power control 


PMU DSU STABLE CNT |Ox80BO w__ Joxooorrrer DSU power stable count register 
PMU DSU PWRUP CNT |0x80B4 w_Joxooo0soco DSU power up count register 
PMU DSU PWRDN_ CNT |Ox80B8 w_Joxooo0soco DSU power down count register 


PMU COREO STABLE CN axBOEe 1 oxoorre BIGCOREO power stable count 
register 

PMU_COREO_PWRUP_CNT|0x80C0 Woxo00s00 a 
register 

PMU CORED PWRDN CN peoGh W|oxo00s00 BIGCOREO power down count 
register 

ane CORE1 STABLE CN 0x80C8 1 oxoorre BIGCORE1 power stable count 
register 

PMU_CORE1 PWRUP CNT |0x80CC Woon ee a a 
register 

PMU _CORE1 PWRDN CN ‘280180 W000 BIGCORE1 power down count 

ik register 

a CPUO_DBG_RST_CN 0x80D4 1 oxoorre CPUO debug reset count register 

a CPUL DBG_RSTEEN | oops 1 oxoorre CPU1 debug reset count register 

= CPU2 DBG RST CN 0x80DC 1 oxoorre CPU2 debug reset count register 

=” a ia CPU3 DBG RST CN |, soc 1 oxoorre CPU3 debug reset count register 

ae ee Ox80E4 1 oxoorre CPU4 debug reset count register 

oe CPUS DBG RST CN Ox80E8 1 oxoorre CPU5 debug reset count register 

a CPU6 DBG RST CN Ox80EC 1 oxoorre CPU6 debug reset count register 
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Reset ae 

7 a So Ox80FO om CPU7 debug reset count register 

PMU _BIU IDLE CONO  |0x8100 oxoo000000 |BIY idle request hardware control 
register O 

PMU BIU IDLE CON1 _‘{0x8104 — BIU idle request hardware @gntro! 

a — register 1 

PMU _BIU IDLE CON2 0x8108 |w_ |loxooo00000 |BIY idle request hardware control 
register 2 

PMU _BIU IDLE SFTCONO loxs10c |w_ |loxoo000000 [BLY idle request software control 

po ee register O 

PMU_BIU_ IDLE SFTCON1 |0x8110 1 oxoone. BIUyidle request software control 
register 1 

PMU _BIU IDLE SFTCON2 |ox8114 |w  |loxoo000000 BLY idle request software control 

pee ee register 2 

ae BIU_IDLE ACK STS 0x8118 0x00000000 BIU idle acknowledge status 
register O 


aa acniceicmenama BIU_ IDLE ACK STS 0x811C Sas BIU idle acknowledge status 
amas —) 1 

PMU_BIU_ IDLE Mu BIU IDLE STSO | 0x8120 w |ox00000000 BIU idle status BIU idle status register | 

PMU _BIU IDLE STS1 0x8124 w _foxooo00000 BIU idle status register 1 


BIU automatic power control 
PMU _BIU AUTO _CONO ~ |0x8128 Wroo.ooc eaieer 
PMU BIU AUTO CON1  |0x812C Woxooneo BIU automatic power control 
register 1 
BIU automatic power control 
PMU _BIU AUTO CON2  |0x8130 1 roosooc cer 
PMU PWR GATE CONO |0x8140 |w_ |loxooo00000 |POWer domain hardware power 
a control register 0 
PMU PWR GATE Con1 |0x8144 |w_ Joxooo00000 |POwer domain hardware power 
control register 1 
PMU PWR GATE CON2 |0x8i48 |w_ |loxooo00000 |POWer domain hardware power 
ie © = See GS oe control register 2 
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Description 


Power domain software power 
control register 0 


Power domain software power 
control register 1 


PMU_PWR_GATE_ SFTCON Power domain software power 
2 0x00000000 | cntrol register 2 


Voltage domain power control 


PMU_VOL_ GATE _CONO 0x00000000 register 0 


Voltage domain power control 


PMU_VOL GATE CON1 0x00000000 register 1 


PMU PWR CHAIN PWRUP 0xO0000FFF8 Power chain stable control register 
CONO O for power up 


PMU_PWR_CHAIN_PWRUP Power chain stable control register 
CON1 Ox0000gmRr 1 for power up 


PMU_PWR_CHAIN PWRD Power chain stable control register 
N_CONO ORQOOPO00 0 for power down 


PMU PWR CHAIN PWRD Power chain stable control register 
N_CON1 1 for power down 


Power chain stable count register 


Power domain power status 
register O 


Power domain power status 
register 1 


Power gating status register 


Voltage domain fast power control 
register 


PMU GPU PWRUP_ CNT 0x8190 W  |OxOOOFFFFF |VD_GPU power up count register 


PMU GPU PWRDN CNT |0x8194 |w_ loxooorFFrr )Y2—GPU power down count 
register 
PMU_NPU_ PWRUP_ CNT 0x8198 Ww loxooorFrFF VD_NPU power up count register 
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ee ee 
PMU_NPU_PWRDN_CNT as power down count 
Oe ae sonwale power control 
2 oy orice aa 


PMU_SUBMEM_PWR_GAT Submodule memory power status 
E STS 0x81BC W. |0x00000000 register 


Submodule memory power 
PERS Onur = Oe 0x00000000 |acknowledge bypass control 
a register O 
PMU SUBMEM PWR ACK Submodule memory power 

0x81C4 0x00000000 |acknowledge bypass control 
BYPASS CON1 

register 1 
PMU_QCHANNEL_ PWR_C Q-Channel hardware power 
ON 0x81D0 0x00000000 control register 
PMU_QCHANNEL_PWR_SF ; 
PMU _QCHANNEL PWR_SF 0x81D4 w___|ox00000000 Q Channel software power control 
TCON register 
PMU_QCHANNEL _PWR_ST/o,g1ps |w |ox00000000 |Q-Channel power status register 


Ss 

PMU_DEBUG INFO CON |0x81E0 1 rooooae PMU debug information control 
register 

PMU_VOP_SUBPD_ PWR_C VOP sub-domain power chain 

HAIN STS Oxetes Ww oxoosso status register 
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a ee 
mau rm camo sto [oeies_|w_|roooor eso for 
PMU_PWR_CHAIN1 STS1 prsirsw_[xooooar one eae chain 1 


PMU_PWR MEM STSi prsirew_[roo0.nca xe , ieee, POWEE 
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Reset ae Tug 
PMU_BISR STSO 0x8280 ww foxooo00000 Memory repair status register 0 
PMU _BISR STS1 0x8284 w |ox00000000 Memory repair status register 1 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


7.4.2 Detail Register Description 
PMU PWR CONO 
Address: Operational Base + offset (0x0000 


| Bit |Attr| Reset Value Description 


write_enable 
4 Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 
15 [RO |oxo i 


reserved 

power_off_io_ena 

Enable VCCIO enter low power mode by hardware. 
1'bO: Disable 

1'b1: Enable 

biu_auto_pmu1 

When perform idle operation, BIU_PMU1 corresponding clock can 
be opened or gated automatically. 

1'bO: Disable 

1'b1: Enable 

pmui_bus_idle_sftena 

Enable sending idle request to BIU_PMU1 by software. 
1'bO: Disable 

1'b1: Enable 

pmui_bus_idle_ena 

Enable sending idle request to BIU_PMU1 by hardware. 
1'bO: Disable 

1'b1: Enable 

pmui_mempwr_gate_sftena 

Enable power down PD_PMU1's memory by software. 
1'bO: Disable 

1'b1: Enable 

pmui_pwr_gate_sftena 

Enable power down PD_PMU1 by software. 

1'bO: Disable 

1'b1: Enable 
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| Bit [Attr|ResetValue| —C(@Deescription 
pmul1_pwr_gate_ena 
Enable power down PD_PMU1 by hardware. 
1'bO: Disable 
1'b1: Enable 
osc_dis_ bypass 
Bypass disable oscillator in power mode O procedure. If asserted, 
the oscillator cannot be disabled by FSM during power mode O 
procedure. 
1'bO: Disable 
1'bi: Enable 
freq_switch_bypass 
Bypass frequency switch stability in power mode O procedure. If 
asserted, clk_pmu cannot be switched to 32KHz clock source 
during power mode O procedure. 
1'bO: Disable 
1'b1: Enable 
reset_bypass 
Bypass wake up reset clear stability in power mode O procedure. 
If asserted, the FSM will enter next state not wait for reset 
counter, and chip will not be reset. 
1'bO: Disable 
1'b1: Enable 


pmic_bypass 
Bypass waiting for PMIC stability in power mode O procedure. If 


asserted, the FSM will enter next state not wait until PMIC is 
stable. 

1'bO: Disable 

1'b1: Enable 

wakeup_bypass 

Bypass waiting for wake up interrupt in power mode O procedure. 
If asserted, the FSM will exit sleep state without waiting for wake 
up source. 

1'bO: Disable 

1'b1: Enable 

pmui_bus_bypass 

Bypass BIU_PMU1 idle flow in power mode O procedure. 

1'bO: Disable 

1'b1: Enable 

pmui_pwr_bypass 

Bypass PD_PMU1 power gating flow in power mode O procedure. 
If asserted, PD_PMU1 is not power down or power up during 
power mode 0 procedure. 

1'bO: Disable 

1'b1: Enable 

powermodeO_en 

Power mode O enable. When controller enters power mode 0 
procedure, this bit is automatically cleared. 

1'bO: Disable 

1'b1: Enable 


PMU _WAKEUP_ INT CON PO 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
of LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:1 |RO_|0x0000 


wakeup_int_en 

Enable GPIO interrupt as wake up source to exit power mode O 
RW |0x0 procedure. 

1'bO: Disable 

1'b1: Enable 


PMU WAKEUP INT STS PO 

Address: Operational Base + offset (Ox000C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:1 [RO_|Oxo0000000 [reserved 


wakeup_int_st 

0x0 Power mode O wake up source status. 
1'bO: Inactive 
1'b1: Active 


PMU PMIC STABLE CNT PO 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 

[31:20[RO_|Oxo0O_ reserved 
pmic_stable_cnt 

19:0 |RW |Oxfffff PMIC stable count for power mode O procedure. Number of 
clk_pmu used by counter logic. 


PMU WAKEUP RST CLR CNT PO 

Address: Operational Base + offset (0x0014) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:20[RO_|Ox000_ si freserved 


wakeup_rst_clr_cnt 
19:0 |RW |Oxfffff Wake up reset clear count for power mode O procedure. Number 
of clk_pmu used by counter logic. 


PMU OSC STABLE CNT PO 

Address: Operational Base + offset (0x0018 

| Bit [Attr/ResetValue|  ——————C‘ecription 

[31:20[RO_|Ox000. reserved 
osc_stable_cnt 

19:0 |RW_ |Oxfffff Oscillator stable count for power mode O procedure. Number of 
clk_pmu used by counter logic. 


PMU PMU1 PWR CHAIN STABLE CON 
Address: Operational Base + offset (Ox001C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
STG WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


}15:14[RO [0xO_—sreserved ee —“‘s‘“SsS™S~SCSSSSCS 
pmui_pwr_dwn_stable_cnt 

Stable count for PD_PMU1 power down flow. Number of clk_pmu 
used by counter logic. 
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| Bit |Attr|ResetValue| Ci eescription 


pmui_pwr_dwn_stable_en 

Enable stable counter between power chains for PD_PMU1 power 
RW |0x0 down flow. 

1'bO: Disable 

1'b1: Enable 


a se a 


oar fh pwr_up_stable_cnt 
sa frw oat Stable count for PD_PMU1 power up flow. Number of clk_pmu 
used by counter logic. 
pmui_pwr_up_stable_en 
Enable stable counter between power chains for PD_PMU1 power 
up flow. 
1'bO: Disable 
1'b1: Enable 


PMU DDR RET CONO PO 
Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SL TS WO; (Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


ddrio_rstiov_exit_ena 
Enable DDR exits retention mode through RST_IOV by hardware 
in power mode O procedure. 
Bit{12] used for DDR channel 0. 
15:12;/RW |0x0 Bit{13] used for DDR channel 1. 
Bit{14] used for DDR channel 2. 
Bit{15] used for DDR channel 3. 
1'bO: Disable 
1'b1: Enable 


ddrio_reton_exit_ena 
Enable DDR exits retention mode through RETON/RETOFF by 
hardware in power mode O procedure. 
Bit[8] used for DDR channel 0. 
11:8 |RW |0x0 Bit[9] used for DDR channel 1. 
Bit{10] used for DDR channel 2. 
Bit{11] used for DDR channel 3. 
1'bO: Disable 
1'b1: Enable 
ddrio_rstiov_enter_ena 
Enable DDR enters retention mode through RST_IOV by hardware 
in power mode O procedure. 
Bit[4] used for DDR channel 0. 
7:4  |RW [0x0 Bit{5] used for DDR channel 1. 
Bit{6] used for DDR channel 2. 
Bit[7] used for DDR channel 3. 
1'bO: Disable 
1'b1: Enable 
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| Bit |Attr[ResetValue| —— ——Cti—“C*i—C*C‘~Ci script 
ddrio_reton_enter_ena 
Enable DDR enters retention mode through RETON/RETOFF by 
hardware in power mode O procedure. 
Bit{O] used for DDR channel 0. 


Bit{1] used for DDR channel 1. 
Bit{2] used for DDR channel 2. 
Bit{3] used for DDR channel 3. 
1'bO: Disable 
1'b1: Enable 


PMU DDR RET CON1 PO 
Address: Operational Base + offset (0x0024 


| Bit_|Attr| Reset Value 


write_enable 
* Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


ddrio_rstiov_exit_sftena 
Enable DDR exits retention mode through RST_IOV by software. 
Bit{12] used for DDR channel 0. 
: Bit{13] used for DDR channel 1. 

tone RN Bit{14] used for DDR channel 2. 
Bit{15] used for DDR channel 3. 
1'bO: Disable 
1'b1: Enable 


ddrio_reton_exit_sftena 
Enable DDR exits retention mode through RETON/RETOFF by 
software. 
Bit{8] used for DDR channel 0. 
11:8 |RW Bit{9] used for DDR channel 1. 
Bit{10] used for DDR channel 2. 
Bit[11] used for DDR channel 3. 
1'b0O: Disable 
1'b1: Enable 


ddrio_rstiov_enter_sftena 

Enable DDR enters retention mode through RST_IOV by software. 
Bit[4] used for DDR channel 0. 

Bit{5] used for DDR channel 1. 

Bit{6] used for DDR channel 2. 

Bit[7] used for DDR channel 3. 

1'b0O: Disable 

1'b1: Enable 

ddrio_reton_enter_sftena 

Enable DDR enters retention mode through RETON/RETOFF by 
software. 

Bit{O] used for DDR channel 0. 

Bit{1] used for DDR channel 1. 

Bit{2] used for DDR channel 2. 

Bit[3] used for DDR channel 3. 

1'bO: Disable 

1'b1: Enable 


PMU_INFO TX _CON 
Address: Operational Base + offset (0x0030) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oT Te WO: 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 |RO_|Ox0O_ [reserved 


info_tx_en 
Enable PMU debug information transition. 
BW [Exe 1'b0: Disable 
1'b1: Enable 
. info_tx_intv_time 
7:0 rw joxoo [info interval time between the bytes of PMU debug information. 


PMU_VERSION 
Address: Operational Base + offset (0x4000) 


| Bit |Attr[ResetValue| ——“‘™C#é@eScription =— sd 
: version 


PMU PWR CON1 
Address: Operational Base + offset (0x4004 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
3 LTO WO" | 0x0000 1'bO: Write access disable 
1'bi: Write access enable 


15:13|RO_|OxO si reserved 


wfi_bypass 

Bypass WFI in power mode 1 procedure. 

If asserted, PMU FSM does not need to wait for CPU standbywfi 
12 RW {0x0 

state before entering low power flow. 

1'bO: Disable 

1'b1: Enable 


core_bypass 
Bypass core low power flow in power mode 1 procedure. 
Bit[9] used to bypass BIGCOREO low power flow. 
11:9 |RW |0x0 Bit{10] used to bypass BIGCORE1 low power flow. 
Bit[11] used to bypass LITDSU low power flow. 
1'bO: Disable 
1'b1: Enable 
qch_bypass 
Bypass power Q-Channel low power flow in power mode 1 
procedure. 
If asserted, PMU_QCHANNEL_PWR_CON cannot take effect for 
RW_|0x0 power Q-Channel low power flow. If you want to execute power 
Q-Channel low power flow, you can program 
PMU_QCHANNEL_PWR_SFTCON through software flow. 
1'bO: Disable 
1'b1: Enable 
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| Bit |Attr[ResetValue| ss ——Ci;i‘“C;C™*C‘Ci scription 
cru_bypass 
Bypass clock and reset low power flow in power mode 1 
procedure. 
If asserted, PMU_CRU_PWR_CON cannot take effect for clock and 
reset low power flow. If you want to execute clock and reset low 
power flow, you can program PMU_CRU_PWR_SFTCON through 
software flow. 
1'bO: Disable 
1'b1: Enable 
pwrgate_bypass 
Bypass power gating flow in power mode 1 procedure. 
If asserted, PMU_PWR_GATE_CONO/1/2 cannot take effect for 
power gating flow. If you want to execute power gating flow, you 
can program PMU_PWR_GATE_SFTCONO/1/2 through software 
flow. 
1'bO: Disable 
1'b1: Enable 


ddr_bypass 

Bypass DDR low power flow in power mode 1 procedure. 

If asserted, PMU_DDR_CHO0/1/2/3_PWR_CON cannot take effect 
for DDR low power flow. If you want to execute DDR low power 


flow, you can program PMU_DDR_CHO/1/2/3_PWR_SFTCON 
through software flow. 

1'bO: Disable 

1'b1: Enable 

bus_bypass 

Bypass BIU idle request in power mode 1 procedure. 

If asserted, PMU_BIU_IDLE_CONO/1/2 cannot take effect for BIU 
idle request. If you want to execute BIU idle request, you can 
program PMU_BIU_IDLE_SFTCONO/1/2 through software flow. 
1'b0O: Disable 

1'bi: Enable 


dsu_bypass 

Bypass DSU low power flow in power mode 1 procedure. 
1'bO: Disable 

1'b1: Enable 

powermodeli_en 

Power mode 1 enable. When controller enters power mode 1 
procedure. It is automatically cleared after PMU enters power 
mode 1 procedure. 

1'bO: Disable 

1'b1: Enable 


PMU GLB POWER STS 
Address: Operational Base + offset (0x4008) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
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| Bit |Attr|ResetValue| Ci@eescription 


power_state 
PMU1 global power state. 


4'hO: 
4'h1: 
4'h2: 
4'h3: 
4'h4: 
4'h5: 
4'h6: 
4'h7: 
4'hs: 
4'h9: 
4'ha: 
4'hb: 
4'he: 
4'hd: 
4'hd: 
A'hf: 


H 


PMU_INT MASK CON 


Normal state 

Core low power state 

Cluster low power state 
Q-Channel low power state 
Bus low power state 

DDR low power state 

Power gating low power state 
Clock and reset low power state 
Sleep state 

Clock and reset active state 
Power gating active state 
DDR active state 

Bus active state 

Q-Channel active state 
Cluster active state 

Core active state 


Address: Operational Base + offset (Ox400C) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 


1'bO: 
1'b1: 


i on 


Write access disable 
Write access enable 


[15:1 [RO |0x0000 reserved 


1'bO: 
1'b1: 


R/W 
p ftps 


PMU _WAKEUP_ INT CON 


glb_int_mask 
Global interrupt mask during DSU sleep state. 


Interrupt is not mask 
Interrupt is mask 


Address: Operational Base + offset (0x4010) 


| Bit_|Attr| Reset Value 


31:17|RO |0x0000 reserved 
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wakeup_timeout_en 
Enable PMU wake up timeout as wake up source to exit power 
mode 1 procedure. 
1'bO: 
1'b1: 
wakeup_sys_int_en 
Enable system interrupt as wake up source to exit power mode 1 
procedure. 
1'bO: 
1'b1: 
wakeup_timer_int_en 
Enable PMU_TIMER interrupt as wake up source to exit power 
mode 1 procedure. 
1'bO: 
1'b1: 


Disable 
Enable 


Disable 
Enable 


Disable 
Enable 


RK3588 TRM-Part1 


| Bit |Attr[ResetValue| ss ——Cti—“C;C—*C~Ci scription 
wakeup_vad_int_en 
Enable VAD interrupt as wake up source to exit power mode 1 
procedure. 
1'bO: Disable 
1'b1: Enable 
wakeup_uart0O_int_en 
Enable UARTO interrupt as wake up source to exit power mode 1 
procedure. 
1'bO: Disable 
1'b1: Enable 
wakeup_usb_int_en 
Enable USB detect interrupt as wake up source to exit power 
mode 1 procedure. 
1'bO: Disable 
1'b1: Enable 
wakeup_sdio_int_en 
Enable SDIO interrupt as wake up source to exit power mode 1 
procedure. 
1'bO: Disable 
1'b1: Enable 
wakeup_sdmmc_int_en 
Enable SDMMC detect interrupt as wake up source to exit power 
mode 1 procedure. 
1'bO: Disable 
1'b1: Enable 


wakeup_gpioO_int_en 
Enable GPIOO interrupt as wake up source to exit power mode 1 


procedure. 

1'bO: Disable 

1'b1: Enable 

wakeup_cpu7_int_en 

Enable CPU7 interrupt as wake up source to exit power mode 1 
procedure. 

1'bO: Disable 

1'b1: Enable 

wakeup_cpu6_int_en 

Enable CPU6 interrupt as wake up source to exit power mode 1 
procedure. 

1'bO: Disable 

1'b1: Enable 

wakeup_cpu5_int_en 

Enable CPU5 interrupt as wake up source to exit power mode 1 
procedure. 

1'bO: Disable 

1'b1: Enable 

wakeup_cpu4_int_en 

Enable CPU4 interrupt as wake up source to exit power mode 1 
procedure. 

1'bO: Disable 

1'b1: Enable 

wakeup_cpu3_int_en 

Enable CPU3 interrupt as wake up source to exit power mode 1 
procedure. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


wakeup_cpu2_int_en 

Enable CPU2 interrupt as wake up source to exit power mode 1 
2 RW /|0x0 procedure. 

1'bO: Disable 

1'b1: Enable 


wakeup_cpui_int_en 

Enable CPU1 interrupt as wake up source to exit power mode 1 
1 RW |0x0 procedure. 

1'bO: Disable 

1'b1: Enable 

wakeup_cpu0_int_en 

Enable CPUO interrupt as wake up source to exit power mode 1 

RW |0x0 procedure. 
1'bO: Disable 
1'b1: Enable 


PMU WAKEUP INT STS 
Address: Operational Base + offset (0x4014 


| Bit_|Attr| Reset Value 
31:17|RO_[0x0000 


wakeup_timeout_st 

16 0x0 Wake up timeout as wake up source status. 
1'bO: Inactive 
1'b1: Active 


wakeup_sys_int_st 

System interrupt as wake up source status. 
1'bO: Inactive 

1'b1: Active 

wakeup_timer_int_st 

PMU_TIMER interrupt as wake up source status. 
1'bO: Inactive 

1'b1: Active 

wakeup_vad_int_st 

VAD interrupt as wake up source status. 
1'bO: Inactive 


0x0 


1'b1: Active 

wakeup_uartO_int_st 

UARTO interrupt as wake up source status. 
1'bO: Inactive 

1'b1: Active 


wakeup_usb_int_st 

USB detect interrupt as wake up source status. 
1'bO: Inactive 

1'b1: Active 

wakeup_sdio_int_st 

SDIO interrupt as wake up source status. 

1'bO: Inactive 

1'b1: Active 

wakeup_sdmmc_int_st 

SDMMC detect interrupt as wake up source status. 
1'bO: Inactive 

1'b1: Active 
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| Bit |Attr|ResetValue| Ci@eescription 


r fee 
rhe 


wakeup_gpioO_int_st 


1'bO: Inactive 

1'b1: Active 
wakeup_cpu7_int_st 
CPU7 interrupt as wake 
1'bO: Inactive 

1'b1: Active 
wakeup_cpu6_int_st 
CPU6 interrupt as wake 
1'bO: Inactive 

1'b1: Active 
wakeup_cpu5_int_st 
CPU5 interrupt as wake 
1'bO: Inactive 

1'b1: Active 
wakeup_cpu4_int_st 
CPU4 interrupt as wake 
1'bO: Inactive 

1'b1: Active 
wakeup_cpu3_int_st 
CPU3 interrupt as wake 
1'bO: Inactive 

1'b1: Active 
wakeup_cpu2_int_st 
CPU2 interrupt as wake 
1'bO: Inactive 

1'b1: Active 
wakeup_cpu1i_int_st 
CPU1 interrupt as wake 
1'bO: Inactive 

1'b1: Active 
wakeup_cpu0_int_st 
CPUO interrupt as wake 
1'bO: Inactive 

1'b1: Active 


0x0 


PMU DDR CHO PWR CON 
Address: Operational Base + offset (0x4020) 


GPIOO interrupt as wake up source status. 


up source status. 


up source status. 


up source status. 


up source status. 


up source status. 


up source status. 


up source status. 


up source status. 


| Bit |Attr| Reset Value 


write_enable 


sq 


15:11]RO_|0x00___—[reserved 


when in sleep mode. 
1'bO: Disable 
1'b1: Enable 


aoe 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


1'bO: Disable 
1'bi: Enable 


Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 


ddrphy_auto_gating_ena 
Enable DDRPHY auto clock gating. DDRPHY's clock can be gated 


ddrctl_c_auto_gating_ena 
Enable DDRCTRL's core-clock auto clock gating. Core-clock can be 
gated when in self-refresh mode. 


1119 
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| Bit |Attr[ResetValue| ss ——Ci‘“‘;C™C‘éi scription 
ddrctl_a_auto_gating_ena 
Enable DDRCTRL's AXI-clock auto clock gating. AXI-clock can be 
gated when in self-refresh mode. 
1'bO: Disable 
1'b1: Enable 
ddrio_rstiov_exit_ena 
Enable DDR exits retention mode through RST_IOV by hardware. 
1'bO: Disable 
1'b1: Enable 
ddrio_rstiov_enter_ena 
Enable DDR enters retention mode through RST_IOV by 
hardware. 
1'bO: Disable 
1'b1: Enable 
ddrio_reton_exit_ena 
Enable DDR exits retention mode through RETON/RETOFF by 
hardware. 
1'bO: Disable 
1'b1: Enable 


Enable DDR enters retention mode through RETON/RETOFF by 
hardware. 

1'bO: Disable 

1'b1: Enable 

ddr_sref_a_ena 

Enable DDR self-refresh mode for AXI-clock domain by hardware. 
1'bO: Disable 

1'b1: Enable 

ddr_sref_c_ena 

Enable DDR self-refresh mode for core-clock domain by 
hardware. 

1'bO: Disable 

1'b1: Enable 


PMU DDR CHi PWR CON 
Address: Operational Base + offset (0x4024 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0RD009 1'bO: Write access disable 
1'b1: Write access enable 


15:11|RO_|0x00___—reserved 


reserved 

ddrphy_auto_gating_ena 

Enable DDRPHY auto clock gating. DDRPHY's clock can be gated 
10 RW |0x0 when in sleep mode. 

1'bO: Disable 

1'b1: Enable 

ddrctl_c_auto_gating_ena 

Enable DDRCTRL's core-clock auto clock gating. Core-clock can be 

RW {0x0 gated when in self-refresh mode. 
1'bO: Disable 
1'b1: Enable 
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| Bit |Attr[ResetValue| ss ——Ci‘“‘;C™C‘éi scription 
ddrctl_a_auto_gating_ena 
Enable DDRCTRL's AXI-clock auto clock gating. AXI-clock can be 
gated when in self-refresh mode. 
1'bO: Disable 
1'b1: Enable 
ddrio_rstiov_exit_ena 
Enable DDR exits retention mode through RST_IOV by hardware. 
1'bO: Disable 
1'b1: Enable 
ddrio_rstiov_enter_ena 
Enable DDR enters retention mode through RST_IOV by 
hardware. 
1'bO: Disable 
1'b1: Enable 
ddrio_reton_exit_ena 
Enable DDR exits retention mode through RETON/RETOFF by 
hardware. 
1'bO: Disable 
1'b1: Enable 


Enable DDR enters retention mode through RETON/RETOFF by 
hardware. 

1'bO: Disable 

1'b1: Enable 

ddr_sref_a_ena 

Enable DDR self-refresh mode for AXI-clock domain by hardware. 
1'bO: Disable 

1'b1: Enable 

ddr_sref_c_ena 

Enable DDR self-refresh mode for core-clock domain by 
hardware. 

1'bO: Disable 

1'b1: Enable 


PMU DDR CH2 PWR CON 
Address: Operational Base + offset (0x4028 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0RD009 1'bO: Write access disable 
1'b1: Write access enable 


15:11|RO_|0x00___—reserved 


reserved 

ddrphy_auto_gating_ena 

Enable DDRPHY auto clock gating. DDRPHY's clock can be gated 
10 RW |0x0 when in sleep mode. 

1'bO: Disable 

1'b1: Enable 

ddrctl_c_auto_gating_ena 

Enable DDRCTRL's core-clock auto clock gating. Core-clock can be 

RW {0x0 gated when in self-refresh mode. 
1'bO: Disable 
1'b1: Enable 
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| Bit |Attr[ResetValue| ss ——Ci‘“‘;C™C‘éi scription 
ddrctl_a_auto_gating_ena 
Enable DDRCTRL's AXI-clock auto clock gating. AXI-clock can be 
gated when in self-refresh mode. 
1'bO: Disable 
1'b1: Enable 
ddrio_rstiov_exit_ena 
Enable DDR exits retention mode through RST_IOV by hardware. 
1'bO: Disable 
1'b1: Enable 
ddrio_rstiov_enter_ena 
Enable DDR enters retention mode through RST_IOV by 
hardware. 
1'bO: Disable 
1'b1: Enable 
ddrio_reton_exit_ena 
Enable DDR exits retention mode through RETON/RETOFF by 
hardware. 
1'bO: Disable 
1'b1: Enable 


Enable DDR enters retention mode through RETON/RETOFF by 
hardware. 

1'bO: Disable 

1'b1: Enable 

ddr_sref_a_ena 

Enable DDR self-refresh mode for AXI-clock domain by hardware. 
1'bO: Disable 

1'b1: Enable 

ddr_sref_c_ena 

Enable DDR self-refresh mode for core-clock domain by 
hardware. 

1'bO: Disable 

1'b1: Enable 


PMU DDR CH3 PWR CON 
Address: Operational Base + offset (0Ox402C 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0RD009 1'bO: Write access disable 
1'b1: Write access enable 


15:11|RO_|0x00___—reserved 


reserved 

ddrphy_auto_gating_ena 

Enable DDRPHY auto clock gating. DDRPHY's clock can be gated 
10 RW |0x0 when in sleep mode. 

1'bO: Disable 

1'b1: Enable 

ddrctl_c_auto_gating_ena 

Enable DDRCTRL's core-clock auto clock gating. Core-clock can be 

RW {0x0 gated when in self-refresh mode. 
1'bO: Disable 
1'b1: Enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1122 


RK3588 TRM-Part1 


| Bit |Attr[ResetValue| ss ——Ci‘“‘;C™C‘éi scription 
ddrctl_a_auto_gating_ena 
Enable DDRCTRL's AXI-clock auto clock gating. AXI-clock can be 
gated when in self-refresh mode. 
1'bO: Disable 
1'b1: Enable 
ddrio_rstiov_exit_ena 
Enable DDR exits retention mode through RST_IOV by hardware. 
1'bO: Disable 
1'b1: Enable 
ddrio_rstiov_enter_ena 
Enable DDR enters retention mode through RST_IOV by 
hardware. 
1'bO: Disable 
1'b1: Enable 
ddrio_reton_exit_ena 
Enable DDR exits retention mode through RETON/RETOFF by 
hardware. 
1'bO: Disable 
1'b1: Enable 


Enable DDR enters retention mode through RETON/RETOFF by 
hardware. 

1'bO: Disable 

1'b1: Enable 

ddr_sref_a_ena 

Enable DDR self-refresh mode for AXI-clock domain by hardware. 
1'bO: Disable 

1'b1: Enable 

ddr_sref_c_ena 

Enable DDR self-refresh mode for core-clock domain by 
hardware. 

1'bO: Disable 

1'b1: Enable 


PMU DDR CHO PWR SFTCON 
Address: Operational Base + offset (0x4030 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |ORD00g 1'bO: Write access disable 
1'b1: Write access enable 


15:12|RO_|0x0__—_—reserved 


reserved 

ddrctl_c_active_wait_enter 

1'bO: Not need to wait for ddrctl_c_active low before FSM enter 
11 RW |0x0 self-refresh state 

1'b1: Need to wait for ddrctl_c_active low before FSM enter self- 

refresh state 

ddrctl_a_active_wait_exit 

1'bO: Not need to wait for ddrctl_a_active high before FSM exit 
10 RW |0x0 self-refresh state 

1'b1: Need to wait for ddrctl_a_active high before FSM exit self- 

refresh state 
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| Bit |Attr|ResetValue|  — —“‘SCéDeeScription =— Cid 
ddrctl_c_active_wait_exit 
1'bO: Not need to wait for ddrctl_c_active high before FSM exit 
self-refresh state 
1'b1: Need to wait for ddrctl_c_active high before FSM exit self- 
refresh state 
ddrctl_a_active_wait_enter 
1'bO: Not need to wait for ddrctl_a_active low before FSM enter 
self-refresh state 
1'b1: Need to wait for ddrctl_a_active low before FSM enter self- 
refresh state 
ddrio_rstiov_exit_sftena 
Enable DDR exits retention mode through RST_IOV by software. 
It is auto cleared after DDR exits retention mode. 
1'bO: Disable 
1'b1: Enable 


ddrio_rstiov_enter_sftena 

Enable DDR enters retention mode through RST_IOV by software. 
1'bO: Disable 

1'b1: Enable 


ddrio_reton_exit_sftena 

Enable DDR exits retention mode through RETON/RETOFF by 
software. It is auto cleared after DDR exits retention mode. 
1'bO: Disable 

1'b1: Enable 

ddrio_reton_enter_sftena 

Enable DDR enters retention mode through RETON/RETOFF by 
software. 

1'bO: Disable 

1'b1: Enable 

ddr_sref_a_sftena 

Enable DDR self-refresh mode for AXI-clock domain by software. 
1'bO: Disable 

1'b1: Enable 

ddr_sref_c_sftena 

Enable DDR self-refresh mode for core-clock domain by software. 
1'bO: Disable 

1'b1: Enable 


PMU DDR CHi PWR SFTCON 
Address: Operational Base + offset (0x4034 


| Bit |Attr/ResetValue| Ci eescription 


write_enable 
, Write enable for lower 16 bits, each bit is individual. 
31°46) WOr|0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12|RO_ |0x0_____—reserved 


reserved 

ddrctl_c_active_wait_enter 

1'bO: Not need to wait for ddrctl_c_active low before FSM enter 
11 RW {0x0 self-refresh state 

1'bi: Need to wait for ddrctl_c_active low before FSM enter self- 

refresh state 
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| Bit |Attr|ResetValue| —— —“‘(S C(é eScription =— ee CCCid 
ddrctl_a_active_wait_exit 
1'bO: Not need to wait for ddrctl_a_active high before FSM exit 
self-refresh state 
1'b1: Need to wait for ddrctl_a_active high before FSM exit self- 
refresh state 
ddrctl_c_active_wait_exit 
1'bO: Not need to wait for ddrctl_c_active high before FSM exit 
self-refresh state 
1'b1: Need to wait for ddrctl_c_active high before FSM exit self- 
refresh state 
ddrctl_a_active_wait_enter 
1'bO: Not need to wait for ddrctl_a_active low before FSM enter 
self-refresh state 
1'b1: Need to wait for ddrctl_a_active low before FSM enter self- 
refresh state 
ddrio_rstiov_exit_sftena 
Enable DDR exits retention mode through RST_IOV by software. 
It is auto cleared after DDR exits retention mode. 
1'bO: Disable 
1'b1: Enable 


ddrio_rstiov_enter_sftena 


Enable DDR enters retention mode through RST_IOV by software. 
1'bO: Disable 

1'b1: Enable 

ddrio_reton_exit_sftena 

Enable DDR exits retention mode through RETON/RETOFF by 
software. It is auto cleared after DDR exits retention mode. 

1'bO: Disable 

1'b1: Enable 


Enable DDR enters retention mode through RETON/RETOFF by 
software. 

1'bO: Disable 

1'b1: Enable 

ddr_sref_a_sftena 

Enable DDR self-refresh mode for AXI-clock domain by software. 
1'bO: Disable 

1'b1: Enable 

ddr_sref_c_sftena 

Enable DDR self-refresh mode for core-clock domain by software. 
1'bO: Disable 

1'b1: Enable 


PMU_DDR_CH2 PWR_SFTCON 
Address: Operational Base + offset (0x4038) 


ResetValue[ Ci esccription = 


| Bit_|Attr| 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:12]RO_ |oxo reserved 
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| Bit |Attr|ResetValue| ss —“‘SW CDesScription =— Cid 
ddrctl_c_active_wait_enter 
1'bO: Not need to wait for ddrctl_c_active low before FSM enter 
self-refresh state 
1'b1: Need to wait for ddrctl_c_active low before FSM enter self- 
refresh state 
ddrctl_a_active_wait_exit 
1'bO: Not need to wait for ddrctl_a_active high before FSM exit 
self-refresh state 
1'b1: Need to wait for ddrctl_a_active high before FSM exit self- 
refresh state 
ddrctl_c_active_wait_exit 
1'bO: Not need to wait for ddrctl_c_active high before FSM exit 
self-refresh state 
1'b1: Need to wait for ddrctl_c_active high before FSM exit self- 
refresh state 
ddrctl_a_active_wait_enter 
1'bO: Not need to wait for ddrctl_a_active low before FSM enter 
self-refresh state 
1'b1: Need to wait for ddrctl_a_active low before FSM enter self- 
refresh state 
ddrio_rstiov_exit_sftena 
Enable DDR exits retention mode through RST_IOV by software. 
It is auto cleared after DDR exits retention mode. 
1'bO: Disable 
1'b1: Enable 
ddrio_rstiov_enter_sftena 
Enable DDR enters retention mode through RST_IOV by software. 
1'bO: Disable 
1'b1: Enable 
ddrio_reton_exit_sftena 
Enable DDR exits retention mode through RETON/RETOFF by 
software. It is auto cleared after DDR exits retention mode. 
1'bO: Disable 
1'b1i: Enable 

:3. [RO |OxoO_-—sireserved ee ——s—“—‘“‘“‘“‘CSCC*d 

ddrio_reton_enter_sftena 
Enable DDR enters retention mode through RETON/RETOFF by 
software. 
1'bO: Disable 
1'b1: Enable 
ddr_sref_a_sftena 
Enable DDR self-refresh mode for AXI-clock domain by software. 
1'bO: Disable 
1'b1: Enable 
ddr_sref_c_sftena 
Enable DDR self-refresh mode for core-clock domain by software. 
1'bO: Disable 
1'b1: Enable 


PMU _DDR_CH3_ PWR_SFTCON 
Address: Operational Base + offset (0x403C) 
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| Bit |Attr|ResetValue| —Ci@eecription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:12[RO_|OxO_——sdreserved ——i—i—‘“*‘“‘“‘“‘“‘“‘(‘*SC*d 
ddrctl_c_active_wait_enter 

1'bO: Not need to wait for ddrctl_c_active low before FSM enter 
self-refresh state 

1'b1: Need to wait for ddrctl_c_active low before FSM enter self- 
refresh state 

ddrctl_a_active_wait_exit 

1'bO: Not need to wait for ddrctl_a_active high before FSM exit 
self-refresh state 

1'b1: Need to wait for ddrctl_a_active high before FSM exit self- 
refresh state 

ddrctl_c_active_wait_exit 

1'bO: Not need to wait for ddrctl_c_active high before FSM exit 
self-refresh state 

1'b1: Need to wait for ddrctl_c_active high before FSM exit self- 
refresh state 

ddrctl_a_active_wait_enter 

1'bO: Not need to wait for ddrctl_a_active low before FSM enter 
self-refresh state 

1'bi: Need to wait for ddrctl_a_active low before FSM enter self- 
refresh state 

ddrio_rstiov_exit_sftena 


ye) 
= 


ye) 
= 


Enable DDR exits retention mode through RST_IOV by software. 
It is auto cleared after DDR exits retention mode. 

1'bO: Disable 

1'b1: Enable 


ddrio_rstiov_enter_sftena 

Enable DDR enters retention mode through RST_IOV by software. 
1'bO: Disable 

1'b1: Enable 

ddrio_reton_exit_sftena 

Enable DDR exits retention mode through RETON/RETOFF by 
software. It is auto cleared after DDR exits retention mode. 
1'bO: Disable 

1'b1: Enable 

ddrio_reton_enter_sftena 

Enable DDR enters retention mode through RETON/RETOFF by 
software. 

1'bO: Disable 

1'b1: Enable 

ddr_sref_a_sftena 

Enable DDR self-refresh mode for AXI-clock domain by software. 
1'bO: Disable 

1'b1: Enable 

ddr_sref_c_sftena 

Enable DDR self-refresh mode for core-clock domain by software. 
1'bO: Disable 

1'b1: Enable 


PMU_DDR_POWER_STS 
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Address: Operational Base + offset (0x4040 


| Bit |Attr[ResetValue| ———Ci@eescription = 
[31:4 [RO |0x0000000_|reserved 
ddr_power_state 
DDR power state. 
4'hO: Normal state 


4'h1: Enter self-refresh mode for AXI-clock state 
4'h2: Enter self-refresh mode core-clock state 


4'h3: Enter retention mode through RETON/RETOFF state 
4'h4: Enter retention mode through RST_IOV state 

4'h5: Sleep state 

4'h6: Exit retention mode through RST_IOV state 

4'h7: Exit retention mode through RETON/RETOFF state 
4'h8: Exit self-refresh mode for core-clock state 

4'h9: Exit self-refresh mode for AXI-clock state 

Others: Reserved 


PMU DDR STS 
Address: Operational Base + offset (0x4044 


| Bit [Attr/ResetValue| SC ecription 
31:30[RO_|OxO_ si freserved 

ddr_ch3_io_rstiov 

DDR RST_IOV state for channel 3. 

1'bO: Inactive 

1'b1: Active 

ddrctrl_ch3_a_sysactive 

DDRC AXI clock active for channel 3. 

1'bO: Inactive 

1'b1: Active 

ddrctrl_ch3_a_sysack 

DDRC AXI hardware low-power request acknowledge for channel 

3. 

1'bO: Inactive 

1'b1: Active 

ddr_ch3_io_reton 

DDR RETON/RETOFF state for channel 3. 

1'bO: Inactive 

1'b1: Active 

ddrctrl_ch3_c_sysactive 

DDRC hardware low-power clock active for channel 3. 

1'bO: Inactive 

1'b1: Active 

ddrctrl_ch3_c_sysack 

DDRC hardware low-power request acknowledge for channel 3. 

1'bO: Inactive 

1'b1: Active 


ddr_ch2_io_rstiov 

DDR RST_IOV state for channel 2. 
1'bO: Inactive 

1'b1: Active 


ddrctrl_ch2_a_sysactive 

DDRC AXI clock active for channel 2. 
1'bO: Inactive 

1'b1: Active 
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| Bit |Attr|ResetValue| —Ci@eescription 


ddrctrl_ch2_a_sysack 
DDRC AXI hardware low-power request acknowledge for channel 
19 0x0 2. 
1'bO: Inactive 
1'b1: Active 
ddr_ch2_io_reton 
18 0x0 DDR RETON/RETOFF state for channel 2. 
1'bO: Inactive 
1'b1: Active 
ddrctrl_ch2_c_sysactive 
17 0x0 DDRC hardware low-power clock active for channel 2. 
1'bO: Inactive 
1'b1: Active 
ddrctrl_ch2_c_sysack 
16 0x0 DDRC hardware low-power request acknowledge for channel 2. 
1'bO: Inactive 
1'b1: Active 


115:14[RO [Oxo [reserved 
ddr_chi_io_rstiov 
DDR RST_IOV state for channel 1. 
1'bO: Inactive 
1'b1: Active 
ddrctrl_chi_a_sysactive 
DDRC AXI clock active for channel 1. 
1'bO: Inactive 
1'b1: Active 
ddrctrl_chi_a_sysack 
DDRC AXI hardware low-power request acknowledge for channel 
1. 
1'bO: Inactive 
1'b1: Active 
ddr_chi_io_reton 
DDR RETON/RETOFF state for channel 1. 
1'bO: Inactive 
1'b1: Active 
ddrctrl_chi_c_sysactive 
DDRC hardware low-power clock active for channel 1. 
1'bO: Inactive 
1'b1: Active 
ddrctrl_ch1_c_sysack 
DDRC hardware low-power request acknowledge for channel 1. 
1'bO: Inactive 
1'b1: Active 


7:6 |RO_|OxO [reserved 


ddr_ch0O_io_rstiov 

0x0 DDR RST_IOV state for channel 0. 
1'bO: Inactive 
1'b1: Active 


ddrctrl_chO_a_sysactive 
4 0x0 DDRC AXI clock active for channel 0. 


1'bO: Inactive 


1'b1i: Active 
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| Bit |Attr[ResetValue| —————Cti—“C;C*C‘~Ci scription 
ddrctrl_chO_a_sysack 
DDRC AXI hardware low-power request acknowledge for channel 
0. 
1'bO: Inactive 
1'b1: Active 


ddr_chO_io_reton 
DDR RETON/RETOFF state for channel 0. 
1'bO: Inactive 


1'b1: Active 

ddrctrl_chO_c_sysactive 

DDRC hardware low-power clock active for channel 0. 

1'bO: Inactive 

1'b1: Active 

ddrctrl_chO_c_sysack 

DDRC hardware low-power request acknowledge for channel 0. 
1'bO: Inactive 

1'b1: Active 


PMU CRU PWR CON 
Address: Operational Base + offset (0x4050) 


| Bit |Attr| Reset Value, 


Pi ecription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


power_off_io_ena 

Enable VCCIO enter low power mode by hardware. 

1'bO: Disable 

1'b1: Enable 

pd_bus_clk_src_gate_ena 

Gating BIU_BUS's clock source during clock low power mode. 
1'bO: Disable 

1'b1: Enable 

pwm_switch_iout 

PWM output. 


1'bO: Disable 
1'bi: Enable 
It is set O for RK3588. 


pwm_gpio_ioe_ena 
PWM output enable. 
1'bO: Disable 

1'b1: Enable 

It is set O for RK3588. 
pwm_switch_ena 
PWM switch enable. 
1'bO: Disable 

1'b1: Enable 

It is set O for RK3588. 
power_off_ena 
Enable chip power off by hardware. 
1'bO: Disable 

1'b1: Enable 
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| Bit [Attr/ResetValue| —Céeescription 
alive_osc_ena 
Enable clk_pmu/hclk_pmu/pclk_pmu switch to oscillator by 
hardware. When alive_32k_ena is asserted, this bit is ignored. 
1'bO: Disable 
1'b1: Enable 


input_clamp_ena 

Enable VD_PMU input clamped by hardware. 
1'bO: Disable 

1'b1: Enable 

wakeup_rst_ena 

Enable wake up reset by hardware. 


If asserted, all registers without reset hold will be reset after chip 
wake up. 

1'bO: Disable 

1'b1: Enable 

osc_dis_ena 

Disable oscillator by hardware. 

1'bO: Enable 

1'b1: Disable 

alive_32k_ena 

Enable pclk_pmu and clk_pmu switch to 32KHz clock by 
hardware. 

1'bO: Disable 

1'b1: Enable 


PMU CRU PWR SFTCON 
Address: Operational Base + offset (0x4054 


| Bit_|Attr| Reset Value 


write_enable 
31:16}/WO |0x0000 


Write enable for lower 16 bits, each bit is individual. 

1'bO: Write access disable 

1'b1: Write access enable 

power_off_io_sftena 

Enable VCCIO enter low power mode by software. 

1'bO: Disable 

1'b1: Enable 

power_off_sftena 

Enable chip power off by software. 

1'bO: Disable 

1'b1: Enable 

alive_osc_sftena 

Enable clk_pmu/hclk_pmu/pclk_pmu switch to oscillator by 
software. When alive_32k_ena is asserted, this bit is ignored. 
1'bO: Disable 

1'b1: Enable 

input_clamp_sftena 

Enable VD_PMU input clamp by software. 

1'bO: Disable 

1'b1: Enable 

wakeup_rst_sftena 

Enable wake up reset by software. If asserted, all digital except 
IP with reset hold will be reset. 

1'bO: Disable 

1'b1: Enable 


= 


a 


nv nv ZS) nv 
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| Bit |Attr|ResetValue| Ci@eescription 


osc_dis_sftena 

Disable oscillator by software. 
1 Rav 1070 1'bO: Enable 

1'b1: Disable 


alive_32k_sftena 

rw loxo Enable pclk_pmu and clk_pmu switch to 32KHz clock by software. 
1'bO: Disable 
1'b1: Enable 


PMU _ CRU POWER STS 
Address: Operational Base + offset (0x4058 
| Bit [Attr|ResetValue| Ci‘ ection 
[31:4 [RO [0x0000000_|reserved 
cru_power_state 
Clock and reset power state. 
4'hO: Normal state 
4'h1: Clock low frequency state 
4'h2: PLL power down state 
4'h3: Input clamp state 
4'h4: Oscillator disable state 
4'h5: Sleep state 
4'h6: Wake up state 
4'h7: Input clamp release state 
4'h8: Oscillator enable state 
4'h9: Clock high frequency state 
4'ha: Wake up reset clear state 
4'hc: PLL power up state 
Others: Reserved 


PMU_PLLPD_CONO 
Address: Operational Base + offset (0x4060) 


| Bit |Attr|ResetValue| —Cieescription 
31:16|WO 


write_enable 

rh enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 


npll_pd_ena 

Enable power down NPLL by hardware. 
1'bO: Disable 

1'b1: Enable 

cpll_pd_ena 

Enable power down CPLL by hardware. 
1'bO: Disable 

1'b1: Enable 

gpll_pd_ena 

Enable power down GPLL by hardware. 
1'bO: Disable 

1'b1: Enable 

aupll_pd_ena 

Enable power down AUPLL by hardware. 
1'bO: Disable 

1'b1: Enable 
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| Bit [Attr|ResetValue| —C(@Deescription 
vOpll_pd_ena 

Enable power down VOPLL by hardware. 
1'bO: Disable 

1'b1: Enable 

d3bpll_pd_ena 

Enable power down D3BPLL by hardware. 
1'bO: Disable 

1'b1: Enable 

d3apll_pd_ena 

Enable power down D3APLL by hardware. 
1'bO: Disable 

1'b1: Enable 

d2bpll_pd_ena 

Enable power down D2BPLL by hardware. 
1'bO: Disable 

1'b1: Enable 

d2apll_pd_ena 

Enable power down D2APLL by hardware. 
1'bO: Disable 

1'b1: Enable 

dibpll_pd_ena 

Enable power down D1BPLL by hardware. 
1'bO: Disable 

1'b1: Enable 

diapll_pd_ena 

Enable power down D1APLL by hardware. 
1'bO: Disable 

1'b1: Enable 

dObpll_pd_ena 

Enable power down DOBPLL by hardware. 
1'bO: Disable 

1'bi: Enable 

dOapll_pd_ena 

Enable power down DOAPLL by hardware. 
1'b0O: Disable 

1'bi: Enable 

Ipll_pd_ena 

Enable power down LPLL by hardware. 
1'bO: Disable 

1'b1: Enable 

bipll_pd_ena 

Enable power down B1PLL by hardware. 
1'bO: Disable 

1'b1: Enable 

bOpll_pd_ena 

Enable power down BOPLL by hardware. 
1'bO: Disable 

1'b1: Enable 


= = 


= 


= 


= 


= 
=) 
x 
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PMU_PLLPD CON1 
Address: Operational Base + offset (0x4064) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP FeO; /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 |RO_|0x0000 


spll_pd_ena 

Enable power down SPLL by hardware. 
Bt RUE Ox 1'b0: Disable 

1'b1: Enable 


ppll_pd_ena 
Enable power down PPLL by hardware. 
1'bO: Disable 
1'b1: Enable 


RW |0x0 


PMU_PLLPD SFTCONO 
Address: Operational Base + offset (0x4068 


| Bit_|Attr| Reset Value 
31:16|Wo 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


npll_pd_sftena 

Enable power down NPLL by software. 
1'bO: Disable 

1'b1: Enable 

cpll_pd_sftena 

Enable power down CPLL by software. 
1'bO: Disable 

1'bi: Enable 

gpll_pd_sftena 

Enable power down GPLL by software. 
1'bO: Disable 

1'b1: Enable 


aupll_pd_sftena 

Enable power down AUPLL by software. 
1'bO: Disable 

1'b1i: Enable 

vOpll_pd_sftena 

Enable power down VOPLL by software. 
1'bO: Disable 

1'b1: Enable 

d3bpll_pd_sftena 

Enable power down D3BPLL by software. 
1'bO: Disable 

1'b1: Enable 

d3apll_pd_sftena 

Enable power down D3APLL by software. 
1'bO: Disable 

1'b1: Enable 

d2bpll_pd_sftena 

Enable power down D2BPLL by software. 
1'bO: Disable 

1'b1: Enable 
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| Bit [Attr|ResetValue| —C(@Deescription 

d2apll_pd_sftena 

Enable power down D2APLL by software. 
1'bO: Disable 

1'b1: Enable 

dibpll_pd_sftena 

Enable power down D1BPLL by software. 
1'bO: Disable 

1'b1: Enable 

diapll_pd_sftena 

Enable power down D1APLL by software. 
1'bO: Disable 

1'b1: Enable 


dObpll_pd_sftena 
Enable power down DOBPLL by software. 
1'b0O: Disable 


1'b1: Enable 

dOapll_pd_sftena 

Enable power down DOAPLL by software. 
1'bO: Disable 

1'b1: Enable 

Ipll_pd_sftena 

Enable power down LPLL by software. 
1'bO: Disable 

1'b1: Enable 

bipll_pd_sftena 

Enable power down B1PLL by software. 
1'bO: Disable 

1'b1: Enable 

bOpll_pd_sftena 

Enable power down BOPLL by software. 
1'b0O: Disable 

1'bi: Enable 


PMU_PLLPD_ SFTCONi 
car Operational Base + offset (0x406C) 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 

1'bi: Write access enable 


spll_pd_sftena 


Enable power down SPLL by software. 
1'bO: Disable 
1'b1: Enable 


ppll_pd_sftena 

Enable power down PPLL by software. 
1'bO: Disable 

1'b1: Enable 


PMU PMIC STABLE CNT 
Address: Operational Base + offset (0x4080) 


| Bit _|Attr| Reset Value 
[RO_|0x000 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CC‘éD@Scription 
pmic_stable_cnt 

19:0 |RW |Oxfffff PMIC stable count for mode 1 procedure. Number of clk_pmu 
used by counter logic. 


PMU OSC STABLE CNT 
Address: Operational Base + offset (0x4084 


| Bit |Attr|/ResetValue| Ci eescription 
31:20/RO_|0x000 


osc_stable_cnt 
19:0 |RW |Oxfffff Oscillator stable count for mode 1 procedure. Number of clk_pmu 
used by counter logic. 


PMU _WAKEUP_ RST CLR CNT 

Address: Operational Base + offset (0x4088) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:20/RO [0x000_—s reserved =O 


wakeup_rst_clr_cnt 
19:0 |RW |Oxfffff Wake up reset clear count for mode 1 procedure. Number of 
clk_pmu used by counter logic. 


PMU PLL LOCK CNT 
Address: Operational Base + offset (0x408C) 


| Bit |Attr|/ResetValue| Ci eescription 
31:20|RO_|0x000 


pll_lock_cnt 
19:0 |RW |Oxfffff Count for PLL from power up to lock. Number of clk_pmu used by 
counter logic. 


PMU WAKEUP TIMEOUT CNT 

Address: Operational Base + offset (0x4094) 

| Bit [Attr|ResetValue| CC‘ Scriptom 

[31:20[RO_|Oxo0O_ si reserved 
wakeup_timeout_cnt 

19:0 |RW |0x05dc0 Wake up timeout count. Number of clk_pmu used by counter 
logic. 


PMU PWM SWITCH CNT 

Address: Operational Base + offset (0x4098) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:20[RO_|Ox00O.—sireserved 


: pwm_switch_cnt 
Catt PWM switch count. Number of clk_pmu used by counter logic. 


PMU SYS REGO 
Address: Operational Base + offset (0x4100 


| Bit_|Attr| Reset Value 


: sys_reg 
Oxpeo000Re System register. It cannot be reset by software. 


PMU SYS REGi 
Address: Operational Base + offset (0x4104) 


| Bit |Attr| Reset Value 


: sys_reg 
Ox00000000 System register. It cannot be reset by software. 
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PMU SYS REG2 
Address: Operational Base + offset (0x4108) 


| Bit |Attr|/ResetValue| Ci eescription 


; sys_reg 
ae Rw [ox00000000 System register. It cannot be reset by software. 


PMU SYS REG3 
Address: Operational Base + offset (0x410C) 


Reset Value 


sys_reg 


1:0 |RW /0x00000000 System register. It cannot be reset by software. 


PMU _ SYS REG4 
Address: Operational Base + offset (0x4110) 


| Bit |Attr|/Reset Value| Ci eescription 


: sys_reg 
ee Rw |ox00000000 System register. It cannot be reset by software. 


PMU SYS REG5 
Address: Operational Base + offset (0x4114 


Reset Value 


sys_reg 


BAD: JE OXOOPBON00 System register. It cannot be reset by software. 


PMU SYS REG6 
Address: Operational Base + offset (0x4118) 


| Bit |Attr| Reset Value 


. sys_reg 
ROE ONUe System register. It cannot be reset by software. 


PMU SYS REG7 
Address: Operational Base + offset (0x411C) 


| Bit |Attr|/ResetValue| Ci eescription = 


: sys_reg 
Ox08000000 System register. It cannot be reset by software. 


PMU PWR CON2 
Address: Operational Base + offset (0x8000) 


| Bit |Attr| Reset Value Description 


Pt escription 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0%0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Cs—SsSSC“‘CC*d 


15:8 [RO |0x00___—[reserved 


cpu7_lp_bypass 
Bypass CPU7 low power flow. 
BBW Oxo 1'b0: Disable 
1'b1: Enable 
cpu6_Ip_bypass 
Bypass CPU6 low power flow. 
oe 1'b0: Disable 
1'b1: Enable 
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| Bit |Attr[ResetValue| —— ——Citi—“C;C*C*C‘~CiS scription 

cpu5_Ip_bypass 

Bypass CPU5 low power flow. 
1'bO: Disable 

1'b1: Enable 
cpu4_Ip_bypass 

Bypass CPU4 low power flow. 
1'bO: Disable 

1'b1: Enable 
cpu3_lp_bypass 

Bypass CPU3 low power flow. 
1'bO: Disable 

1'b1: Enable 
cpu2_Ip_bypass 

Bypass CPU2 low power flow. 
1'bO: Disable 

1'b1: Enable 
cpul_lp_bypass 

Bypass CPU1 low power flow. 
1'bO: Disable 

1'b1: Enable 
cpu0_Ip_bypass 

Bypass CPUO low power flow. 
1'bO: Disable 

1'b1: Enable 


PMU DSU PWR CON 
ares = RECeEVEIGG! Base + offset (0x8004 


[Attr| Reset Value | 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16/WO. |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


reserved 


reserved 
dsu_mem_dwn_ack_clamp_ena 
Enable clamp for VD_DSU memory power down acknowledge. 

0x0 This bit should be set to 1 if dsu_pwroff_ena=1 and VD_DSU will 
be power off. 
1'bO: Disable 
1'b1: Enable 


dsu_mem_dwn_ack_bypass 

Bypass VD_DSU memory power down acknowledge. 

Bit{5] used to bypass "Snoop filter and LTDB RAMs" memory 

power down acknowledge. 

Bit[6] used to bypass "L3 Tag ways 0~3, L3 Data portion O, and 

L3 Victim RAMs" memory power down acknowledge. 

Bit[7] used to bypass "L3 Tag ways 4~7" memory power down 
9:5 |RW |0x00 acknowledge. 

Bit[8] used to bypass "L3 Tag ways 8~11, L3 Data portion 1 

RAMs" memory power down acknowledge. 

Bit[9] used to bypass other memory power down acknowledge. 

If memory is power down before DSU enter power down mode, 

you should set relative bypass bit high. 

1'bO: Disable 

1'b1: Enable 


4 |RO_ [0x0 reserved 
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| Bit |Attr[ResetValue| ss ——Ci;i‘“C;C™*C‘Ci scription 
dsu_funcret_ena 
Enable DSU FUNC_RET mode by hardware. 
1'bO: Disable 
1'b1: Enable 
dsu_clusterpactive_bit_full_flag 
CLUSTERPACTIVE bit full flag. 
If DSU power mode wants to transfer from any mode to FULL ON 
or FULL FUNC_RET, this bit should be set to 1. Otherwise, this bit 
should be set to 0. 
dsu_pwroff_ena 
Enable VD_LITDSU power off by hardware. 
If you just power down VD_LITDSU memory but not power off 
VD_LITDSU, this bit should be set to O. 
If you want to power off VD_LITDSU by hardware, this bit should 
be set to 1. 
1'bO: Disable 
1'bi: Enable 
dsu_pwrdn_ena 
Enable VD_LITDSU power down by hardware. 
1'bO: Disable 
1'b1: Enable 


PMU DSU PWR SFTCON 
Address: Operational Base + offset (0x8008) 


| Bit _|Attr| Reset Value 
31:16/WO 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'bi: Write access enable 


dsu_sft_clusterpactive_retsf 

CLUSTERPACTIVE bit generated by software when requested 
mode is SFONLY FUNC_RET mode. High active. 

It is auto cleared when CLUSTERPREQ is active. 

It is used when DSU power mode transition is controlled by 
software. 


Oxo 
dsu_sft_clusterpactive_ret1p4 
CLUSTERPACTIVE bit generated by software when requested 
mode is 1/4 FUNC_RET mode. High active. 
It is auto cleared when CLUSTERPREQ is active. 
It is used when DSU power mode transition is controlled by 
software. 
dsu_sft_clusterpactive_ret1p2 
CLUSTERPACTIVE bit generated by software when requested 
mode is 1/2 FUNC_RET mode. High active. 
It is auto cleared when CLUSTERPREQ is active. 
It is used when DSU power mode transition is controlled by 
software. 
dsu_sft_clusterpactive_ret3p4 
CLUSTERPACTIVE bit generated by software when requested 
mode is 3/4 FUNC_RET mode. High active. 
It is auto cleared when CLUSTERPREQ is active. 


It is used when DSU power mode transition is controlled by 
software. 
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ResetValue] Ci eescription 


dsu_sft_clusterpactive_onsf 

CLUSTERPACTIVE bit generated by software when requested 
Rw loxo mode is SFONLY ON mode. High active. 

It is auto cleared when CLUSTERPREQ is active. 

It is used when DSU power mode transition is controlled by 


software. 

dsu_sft_clusterpactive_onip4 

CLUSTERPACTIVE bit generated by software when requested 
mode is 1/4 ON mode. High active. 

It is auto cleared when CLUSTERPREQ is active. 

It is used when DSU power mode transition is controlled by 
software. 

dsu_sft_clusterpactive_on1ip2 

CLUSTERPACTIVE bit generated by software when requested 
mode is 1/2 ON mode. High active. 

It is auto cleared when CLUSTERPREQ is active. 

It is used when DSU power mode transition is controlled by 
software. 

dsu_sft_clusterpactive_on3p4 

CLUSTERPACTIVE bit generated by software when requested 
mode is 3/4 ON mode. High active. 

It is auto cleared when CLUSTERPREQ is active. 

It is used when DSU power mode transition is controlled by 
software. 


dsu_sft_clusterpactive_funcret 

CLUSTERPACTIVE bit generated by software when requested 
0x0 mode is FUNC_RET mode. High active. 

It is auto cleared when CLUSTERPREQ is active. 

It is used when DSU power mode transition is controlled by 

software. 


dsu_sft_clusterpactive_fullon 

CLUSTERPACTIVE bit generated by software when requested 
mode is FULL ON mode. High active. 

It is auto cleared when CLUSTERPREQ is active. 

It is used when DSU power mode transition is controlled by 
software. 

dsu_sft_clusterpactive_off 

CLUSTERPACTIVE bit generated by software when requested 
mode is OFF mode. High active. 

It is auto cleared when CLUSTERPREQ is active. 

It is used when DSU power mode transition is controlled by 
software. 

dsu_pwroff_sftena 

Enable VD_LITDSU power off by software. 

1'b0O: Disable 

1'b1: Enable 

dsu_pwrdn_sftena 

Enable VD_LITDSU power down by software. 

1'bO: Disable 

1'b1: Enable 


PMU _ DSU AUTO PWR_CON 
Address: Operational Base + offset (Ox800C) 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP TS WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:14[RO [Oxo si [reserved 
dsu_auto_retsf_ena 
Enable DSU enters SFONLY FUNC_RET mode automatically. 
1'bO: Disable 
1'b1: Enable 
dsu_auto_retip4_ena 
Enable DSU enters 1/4 FUNC_RET mode automatically. 
1'bO: Disable 
1'b1: Enable 
dsu_auto_retip2_ena 
Enable DSU enters 1/2 FUNC_RET mode automatically. 
1'bO: Disable 
1'b1: Enable 
dsu_auto_ret3p4_ena 
Enable DSU enters 3/4 FUNC_RET mode automatically. 
1'bO: Disable 
1'b1: Enable 
dsu_auto_onsf_ena 
Enable DSU enters SFONLY ON mode automatically. 
1'bO: Disable 
1'b1: Enable 
dsu_auto_onip4_ena 


Enable DSU enters 1/4 ON mode automatically. 
1'bO: Disable 
1'b1: Enable 


dsu_auto_onip2_ena 

Enable DSU enters 1/2 ON mode automatically. 
1'bO: Disable 

1'b1: Enable 

dsu_auto_on3p4_ena 

Enable DSU enters 3/4 ON mode automatically. 
1'bO: Disable 

1'b1: Enable 

dsu_auto_fullon_ena 

Enable DSU enters FULL ON mode automatically. 
1'bO: Disable 

1'b1: Enable 

dsu_auto_funcret_ena 

Enable DSU enters FUNC_RET mode automatically. 
1'bO: Disable 

1'b1: Enable 

dsu_sft_wakeup_ena 

Enable VD_LITDSU wake up by software. 

1'bO: Wake up source inactive 

1'b1: Wake up source active 
dsu_int_wakeup_ena 

Enable interrupt as VD_LITDSU wake up source. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


dsu_Ip_en 
R/W 0x0 Enable VD_LITDSU low power mode. 
SC 1'bO: Disable 

1'b1: Enable 


PMU CPUO AUTO PWR CON 
Address: Operational Base + offset (0x8010 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


cpu_dbgrcv_ncpuporeset_ena 

Enable CPU enters cold reset by assert ncpureset when CPU in 
RW /|0x0 debug recovery mode by hardware. 

1'bO: Disable 

1'b1: Enable 


cpu_dbgrcv_ncorereset_ena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
0x0 debug recovery mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_only_memoff_ena 
Enable only power down CPU memory. i.e., just power down 
memory, but not other digital logic when CPU in OFF mode. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_emuoff_ena 
Enable CPU emulated off mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_mem_ls_ena 
Enable CPU memory light sleep mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ena 
Enable CPU debug recovery mode by hardware. It is auto cleared 
when FSM enters debug recovery state. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_ret_ena 
Enable CPU retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


= 


= 


= 


nD yS) nv nv nv 
Oe = 


oO 
x 
oO 


re) 
= 
7 
x 
fo) 


cpu_sft_wakeup_ena 

Enable CPU wake up by software. 
3 RAE PRe 1'bO: Wake up source inactive 

1'b1: Wake up source active 


2 |RO_|0x0____—reserved 


cpu_int_wakeup_ena 

Enable interrupt as CPU wake up source. 
am (i be 1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


cpu_auto_pwrdn_ena 

Enable CPU power down automatically. 
EVE OKO 1'b0: Disable 

1'b1: Enable 


PMU CPU1 AUTO PWR CON 
Address: Operational Base + offset (0x8014 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


cpu_dbgrcv_ncpuporeset_ena 

Enable CPU enters cold reset by assert ncpureset when CPU in 
RW /|0x0 debug recovery mode by hardware. 

1'bO: Disable 

1'b1: Enable 


cpu_dbgrcv_ncorereset_ena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
0x0 debug recovery mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_only_memoff_ena 
Enable only power down CPU memory. i.e., just power down 
memory, but not other digital logic when CPU in OFF mode. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_emu_ena 
Enable CPU emulated off mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_mem_ls_ena 
Enable CPU memory light sleep mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ena 
Enable CPU debug recovery mode by hardware. It is auto cleared 
when FSM enters debug recovery state. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_ret_ena 
Enable CPU retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


= 


= 


= 


nD yS) nv nv nv 
Oe = 


oO 
x 
oO 


re) 
= 
7 
x 
fo) 


cpu_sft_wakeup_ena 

Enable CPU wake up by software. 
3 RAE PRe 1'bO: Wake up source inactive 

1'b1: Wake up source active 


2 |RO_|0x0____—reserved 


cpu_int_wakeup_ena 

Enable interrupt as CPU wake up source. 
am (i be 1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


cpu_auto_pwrdn_ena 

Enable CPU power down automatically. 
ERE OXD 1'b0: Disable 

1'b1: Enable 


PMU CPU2 AUTO PWR CON 
Address: Operational Base + offset (0x8018 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


cpu_dbgrcv_ncpuporeset_ena 

Enable CPU enters cold reset by assert ncpureset when CPU in 
RW /|0x0 debug recovery mode by hardware. 

1'bO: Disable 

1'b1: Enable 


cpu_dbgrcv_ncorereset_ena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
0x0 debug recovery mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_only_memoff_ena 
Enable only power down CPU memory. i.e., just power down 
memory, but not other digital logic when CPU in OFF mode. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_emu_ena 
Enable CPU emulated off mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_mem_ls_ena 
Enable CPU memory light sleep mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ena 
Enable CPU debug recovery mode by hardware. It is auto cleared 
when FSM enters debug recovery state. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_ret_ena 
Enable CPU retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


= 


= 


= 


nD yS) nv nv nv 
Oe = 


oO 
x 
oO 


re) 
= 
7 
x 
fo) 


cpu_sft_wakeup_ena 

Enable CPU wake up by software. 
3 RAE PRe 1'bO: Wake up source inactive 

1'b1: Wake up source active 


2 |RO_|0x0____—reserved 


cpu_int_wakeup_ena 

Enable interrupt as CPU wake up source. 
am (i be 1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


cpu_auto_pwrdn_ena 

Enable CPU power down automatically. 
ERE OXD 1'b0: Disable 

1'b1: Enable 


PMU CPU3 AUTO PWR CON 
Address: Operational Base + offset (O0x801C 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


cpu_dbgrcv_ncpuporeset_ena 

Enable CPU enters cold reset by assert ncpureset when CPU in 
RW /|0x0 debug recovery mode by hardware. 

1'bO: Disable 

1'b1: Enable 


cpu_dbgrcv_ncorereset_ena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
0x0 debug recovery mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_only_memoff_ena 
Enable only power down CPU memory. i.e., just power down 
memory, but not other digital logic when CPU in OFF mode. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_emu_ena 
Enable CPU emulated off mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_mem_ls_ena 
Enable CPU memory light sleep mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ena 
Enable CPU debug recovery mode by hardware. It is auto cleared 
when FSM enters debug recovery state. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_ret_ena 
Enable CPU retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


= 


= 


= 


nD yS) nv nv nv 
Oe = 


oO 
x 
oO 


re) 
= 
7 
x 
fo) 


cpu_sft_wakeup_ena 

Enable CPU wake up by software. 
3 RAE PRe 1'bO: Wake up source inactive 

1'b1: Wake up source active 


2 |RO_|0x0____—reserved 


cpu_int_wakeup_ena 

Enable interrupt as CPU wake up source. 
am (i be 1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


cpu_auto_pwrdn_ena 

Enable CPU power down automatically. 
ERE OXD 1'b0: Disable 

1'b1: Enable 


PMU CPU4 AUTO PWR CON 
Address: Operational Base + offset (0x8020 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


cpu_dbgrcv_ncpuporeset_ena 

Enable CPU enters cold reset by assert ncpureset when CPU in 
RW /|0x0 debug recovery mode by hardware. 

1'bO: Disable 

1'b1: Enable 


cpu_dbgrcv_ncorereset_ena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
0x0 debug recovery mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_only_memoff_ena 
Enable only power down CPU memory. i.e., just power down 
memory, but not other digital logic when CPU in OFF mode. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_emu_ena 
Enable CPU emulated off mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_mem_ls_ena 
Enable CPU memory light sleep mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ena 
Enable CPU debug recovery mode by hardware. It is auto cleared 
when FSM enters debug recovery state. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_ret_ena 
Enable CPU retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


= 


= 


= 


nD yS) nv nv nv 
Oe = 


oO 
x 
oO 


re) 
= 
7 
x 
fo) 


cpu_sft_wakeup_ena 

Enable CPU wake up by software. 
3 RAE PRe 1'bO: Wake up source inactive 

1'b1: Wake up source active 


2 |RO_|0x0____—reserved 


cpu_int_wakeup_ena 

Enable interrupt as CPU wake up source. 
am (i be 1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


cpu_auto_pwrdn_ena 

Enable CPU power down automatically. 
EVE OKO 1'b0: Disable 

1'b1: Enable 


PMU CPU5 AUTO PWR CON 
Address: Operational Base + offset (0x8024 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


cpu_dbgrcv_ncpuporeset_ena 

Enable CPU enters cold reset by assert ncpureset when CPU in 
RW /|0x0 debug recovery mode by hardware. 

1'bO: Disable 

1'b1: Enable 


cpu_dbgrcv_ncorereset_ena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
0x0 debug recovery mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_only_memoff_ena 
Enable only power down CPU memory. i.e., just power down 
memory, but not other digital logic when CPU in OFF mode. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_emu_ena 
Enable CPU emulated off mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_mem_ls_ena 
Enable CPU memory light sleep mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ena 
Enable CPU debug recovery mode by hardware. It is auto cleared 
when FSM enters debug recovery state. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_ret_ena 
Enable CPU retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


= 


= 


= 


nD yS) nv nv nv 
Oe = 


oO 
x 
oO 


re) 
= 
7 
x 
fo) 


cpu_sft_wakeup_ena 

Enable CPU wake up by software. 
3 RAE PRe 1'bO: Wake up source inactive 

1'b1: Wake up source active 


2 |RO_|0x0____—reserved 


cpu_int_wakeup_ena 

Enable interrupt as CPU wake up source. 
am (i be 1'bO: Disable 

1'b1: Enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1147 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


cpu_auto_pwrdn_ena 

Enable CPU power down automatically. 
EVE OKO 1'b0: Disable 

1'b1: Enable 


PMU CPU6 AUTO PWR CON 
Address: Operational Base + offset (0x8028 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


cpu_dbgrcv_ncpuporeset_ena 

Enable CPU enters cold reset by assert ncpureset when CPU in 
RW /|0x0 debug recovery mode by hardware. 

1'bO: Disable 

1'b1: Enable 


cpu_dbgrcv_ncorereset_ena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
0x0 debug recovery mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_only_memoff_ena 
Enable only power down CPU memory. i.e., just power down 
memory, but not other digital logic when CPU in OFF mode. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_emu_ena 
Enable CPU emulated off mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_mem_ls_ena 
Enable CPU memory light sleep mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ena 
Enable CPU debug recovery mode by hardware. It is auto cleared 
when FSM enters debug recovery state. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_ret_ena 
Enable CPU retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


= 


= 


= 


nD yS) nv nv nv 
Oe = 


oO 
x 
oO 


re) 
= 
7 
x 
fo) 


cpu_sft_wakeup_ena 

Enable CPU wake up by software. 
3 RAE PRe 1'bO: Wake up source inactive 

1'b1: Wake up source active 


2 |RO_|0x0____—reserved 


cpu_int_wakeup_ena 

Enable interrupt as CPU wake up source. 
am (i be 1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


cpu_auto_pwrdn_ena 

Enable CPU power down automatically. 
ERE OXD 1'b0: Disable 

1'b1: Enable 


PMU CPU7 AUTO PWR CON 
Address: Operational Base + offset (Ox802C 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


cpu_dbgrcv_ncpuporeset_ena 

Enable CPU enters cold reset by assert ncpureset when CPU in 
RW /|0x0 debug recovery mode by hardware. 

1'bO: Disable 

1'b1: Enable 


cpu_dbgrcv_ncorereset_ena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
0x0 debug recovery mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_only_memoff_ena 
Enable only power down CPU memory. i.e., just power down 
memory, but not other digital logic when CPU in OFF mode. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_emu_ena 
Enable CPU emulated off mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_mem_ls_ena 
Enable CPU memory light sleep mode by hardware. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ena 
Enable CPU debug recovery mode by hardware. It is auto cleared 
when FSM enters debug recovery state. 
1'bO: Disable 
1'b1: Enable 
cpu_auto_ret_ena 
Enable CPU retention mode by hardware. 
1'bO: Disable 
1'b1: Enable 


= 


= 


= 


nD yS) nv nv nv 
Oe = 


oO 
x 
oO 


re) 
= 
7 
x 
fo) 


cpu_sft_wakeup_ena 

Enable CPU wake up by software. 
3 RAE PRe 1'bO: Wake up source inactive 

1'b1: Wake up source active 


2 |RO_|0x0____—reserved 


cpu_int_wakeup_ena 

Enable interrupt as CPU wake up source. 
am (i be 1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


cpu_auto_pwrdn_ena 


Enable CPU power down automatically. 
1'bO: Disable 
1'b1: Enable 


PMU CPUO PWR SFTCON 
Address: Operational Base + offset (0x8030 


| Bit _|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


cpu_mem_ls_sftena 

Enable CPU memory light sleep mode by software. 

1'bO: Disable 

1'b1: Enable 

cpu_dbgrcv_ncpuporeset_sftena 

Enable CPU enters cold reset by assert ncpureset when CPU in 
debug recovery mode by software. 

1'bO: Enable 

1'b1: Disable 

cpu_dbgrcv_ncorereset_sftena 

Enable CPU enters warm reset by assert ncorereset when CPU in 
debug recovery mode by software. 

1'bO: Enable 

1'b1: Disable 


cpu_sft_pactive_dbgrcv 
PACTIVE bit generated by software when requested mode is 
5 debug recovery mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_emuoff 
PACTIVE bit generated by software when requested mode is 
4 emulated off mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_ret 
PACTIVE bit generated by software when requested mode is 
3 retention mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_on 
PACTIVE bit generated by software when requested mode is ON 
> mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
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| Bit |Attr|ResetValue| Ci eescription 


cpu_sft_pactive_off 
PACTIVE bit generated by software when requested mode is OFF 
mode. High active. 

i one It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 


cpu_pwrdn_sftena 

Enable CPU power down by software. 
1'bO: Disable 

1'b1: Enable 


PMU CPU1 PWR SFTCON 
Address: Operational Base + offset (0x8034) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
St TG WO |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 [RO [0x00 si [reserved 
cpu_mem_ls_sftena 
Enable CPU memory light sleep mode by software. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ncpuporeset_sftena 
Enable CPU enters cold reset by assert ncpureset when CPU in 
debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 
cpu_dbgrcv_ncorereset_sftena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 


159. | 
cpu_sft_pactive_dbgrcv 
PACTIVE bit generated by software when requested mode is 
5 debug recovery mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_emuoff 
PACTIVE bit generated by software when requested mode is 
4 emulated off mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_ret 
PACTIVE bit generated by software when requested mode is 
3 retention mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
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| Bit [Attr|ResetValue| —C(@Deescription 
cpu_sft_pactive_on 
PACTIVE bit generated by software when requested mode is ON 
mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 


cpu_sft_pactive_off 


PACTIVE bit generated by software when requested mode is OFF 
mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_pwrdn_sftena 

Enable CPU power down by software. 

1'bO: Disable 

1'b1: Enable 


PMU CPU2 PWR SFTCON 
Address: Operational Base + offset (0x8038) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 [RO [0x00 ———si[reserved 
cpu_mem_ls_sftena 
Enable CPU memory light sleep mode by software. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ncpuporeset_sftena 
Enable CPU enters cold reset by assert ncpureset when CPU in 
debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 


Z 
cpu_dbgrcv_ncorereset_sftena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 
cpu_sft_pactive_dbgrcv 
PACTIVE bit generated by software when requested mode is 
5 debug recovery mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_emuoff 
PACTIVE bit generated by software when requested mode is 
4 emulated off mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
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| Bit [Attr|ResetValue| —Ci@Deescription 
cpu_sft_pactive_ret 
PACTIVE bit generated by software when requested mode is 
retention mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 


cpu_sft_pactive_on 

PACTIVE bit generated by software when requested mode is ON 
mode. High active. 

It is auto cleared when PREQ is active. 


It is used when CPU power mode transition is controlled by 
software. 

cpu_sft_pactive_off 

PACTIVE bit generated by software when requested mode is OFF 
mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_pwrdn_sftena 

Enable CPU power down by software. 

1'bO: Disable 

1'b1: Enable 


PMU CPU3 PWR SFTCON 
Address: Operational Base + offset (0x803C) 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 

1'b1i: Write access enable 


cpu_mem_ls_sftena 

Enable CPU memory light sleep mode by software. 

1'bO: Disable 

1'b1: Enable 

cpu_dbgrcv_ncpuporeset_sftena 

Enable CPU enters cold reset by assert ncpureset when CPU in 
debug recovery mode by software. 


1'bO: Enable 
1'bi: Disable 


cpu_dbgrcv_ncorereset_sftena 

Enable CPU enters warm reset by assert ncorereset when CPU in 
debug recovery mode by software. 

1'bO: Enable 

1'b1: Disable 

cpu_sft_pactive_dbgrcv 

PACTIVE bit generated by software when requested mode is 
debug recovery mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 
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ResetValue/ Ci eescription 


cpu_sft_pactive_emuoff 

PACTIVE bit generated by software when requested mode is 
Rw lox0 emulated off mode. High active. . 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 

software. 


cpu_sft_pactive_ret 


PACTIVE bit generated by software when requested mode is 
retention mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 


cpu_sft_pactive_on 

PACTIVE bit generated by software when requested mode is ON 
0x0 mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 

software. 


cpu_sft_pactive_off 

PACTIVE bit generated by software when requested mode is OFF 
mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_pwrdn_sftena 

Enable CPU power down by software. 

1'bO: Disable 

1'b1: Enable 


0x0 


PMU _CPU4 PWR_SFTCON 
Address: Operational Base + offset (0x8040) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“—s—Ss—sSSSSSCSCisd 


15:9 |RO |0x00____—[reserved 


cpu_mem_ls_sftena 

Enable CPU memory light sleep mode by software. 
Rw Or 1'bO: Disable 

1'b1: Enable 


cpu_dbgrcv_ncpuporeset_sftena 
Enable CPU enters cold reset by assert ncpureset when CPU in 
7 RW_ |0x1 debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 
cpu_dbgrcv_ncorereset_sftena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
RW |0x1 debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 
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[Attr|ResetValue|C(@Deescription 
cpu_sft_pactive_dbgrcv 
PACTIVE bit generated by software when requested mode is 
debug recovery mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_emuoff 
PACTIVE bit generated by software when requested mode is 
emulated off mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_ret 
PACTIVE bit generated by software when requested mode is 
retention mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_on 
PACTIVE bit generated by software when requested mode is ON 
mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_off 
PACTIVE bit generated by software when requested mode is OFF 
mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_pwrdn_sftena 
Enable CPU power down by software. 
1'bO: Disable 
1'bi: Enable 


PMU CPU5 PWR SFTCON 
mar rhe iteeet I Base + offset (0x8044) 


[Attr|ResetValue| —Ciescription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


15:9 |RO_|0x00__—reserved 


cpu_mem_ls_sftena 
Enable CPU memory light sleep mode by software. 
pe Oxe 1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ncpuporeset_sftena 
Enable CPU enters cold reset by assert ncpureset when CPU in 
7 RW |0x1 debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 
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| Bit |Attr|ResetValue| Cé@eescription 


cpu_dbgrcv_ncorereset_sftena 

Enable CPU enters warm reset by assert ncorereset when CPU in 
debug recovery mode by software. 

1'bO: Enable 

1'b1: Disable 

cpu_sft_pactive_dbgrcv 

PACTIVE bit generated by software when requested mode is 
debug recovery mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_sft_pactive_emuoff 

PACTIVE bit generated by software when requested mode is 
emulated off mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_sft_pactive_ret 

PACTIVE bit generated by software when requested mode is 
retention mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_sft_pactive_on 

PACTIVE bit generated by software when requested mode is ON 
mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_sft_pactive_off 

PACTIVE bit generated by software when requested mode is OFF 
mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_pwrdn_sftena 

Enable CPU power down by software. 

1'bO: Disable 

1'b1: Enable 


PMU _CPU6 PWR_SFTCON 
cee rat (ecard Base + offset (0x8048) 


Attr|ResetValue| Ci escription 


31:16}WO |0x0000 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 

1'bi: Write access enable 


reserved 

cpu_mem_ls_sftena 

Enable CPU memory light sleep mode by software. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| ss ——Citi—“C;*C*C*C‘~Ci scription 
cpu_dbgrcv_ncpuporeset_sftena 
Enable CPU enters cold reset by assert ncpureset when CPU in 
debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 
cpu_dbgrcv_ncorereset_sftena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 
cpu_sft_pactive_dbgrcv 
PACTIVE bit generated by software when requested mode is 
debug recovery mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 


cpu_sft_pactive_emuoff 

PACTIVE bit generated by software when requested mode is 
emulated off mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 


software. 

cpu_sft_pactive_ret 

PACTIVE bit generated by software when requested mode is 
retention mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_sft_pactive_on 

PACTIVE bit generated by software when requested mode is ON 
mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_sft_pactive_off 

PACTIVE bit generated by software when requested mode is OFF 
mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_pwrdn_sftena 

Enable CPU power down by software. 

1'bO: Disable 

1'b1: Enable 


PMU CPU7 PWR SFTCON 
Address: Operational Base + offset (0x804C) 
| Bit [Attr|ResetValue| ss ——“(;‘“‘;CSCéiS scription — Cd 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'bi: Write access enable 


15:9 |RO |0xoo_ reserved 


31:16)WO |0x0000 
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| Bit |Attr[ResetValue| ————Cti—“C;C—sC*C‘~Ci scription 
cpu_mem_ls_sftena 
Enable CPU memory light sleep mode by software. 
1'bO: Disable 
1'b1: Enable 
cpu_dbgrcv_ncpuporeset_sftena 
Enable CPU enters cold reset by assert ncpureset when CPU in 
debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 
cpu_dbgrcv_ncorereset_sftena 
Enable CPU enters warm reset by assert ncorereset when CPU in 
debug recovery mode by software. 
1'bO: Enable 
1'b1: Disable 
cpu_sft_pactive_dbgrcv 
PACTIVE bit generated by software when requested mode is 
debug recovery mode. High active. 
It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 
cpu_sft_pactive_emuoff 
PACTIVE bit generated by software when requested mode is 
emulated off mode. High active. 


It is auto cleared when PREQ is active. 
It is used when CPU power mode transition is controlled by 
software. 


cpu_sft_pactive_ret 

PACTIVE bit generated by software when requested mode is 
retention mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_sft_pactive_on 

PACTIVE bit generated by software when requested mode is ON 
mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_sft_pactive_off 

PACTIVE bit generated by software when requested mode is OFF 
mode. High active. 

It is auto cleared when PREQ is active. 

It is used when CPU power mode transition is controlled by 
software. 

cpu_pwrdn_sftena 

Enable CPU power down by software. 

1'bO: Disable 

1'b1: Enable 


PMU _COREO PWR_CON 
Address: Operational Base + offset (0x8050) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:4 [RO |Ox000_ reserved 
core_pwr_cnt_ena 
Enable counter to wait for VD_BIGCOREO power on or power off 
stability. 
1'bO: Disable 
1'b1: Enable 


core_cpu_pwrdn_ena 


Enable CPU power down when VD_BIGCOREO power down by 
hardware. 

1'bO: Disable 

1'b1: Enable 

core_pwroff_ena 

Enable VD_BIGCOREO power off by hardware. 
1'bO: Disable 

1'b1: Enable 

core_pwrdn_ena 

Enable VD_BIGCOREO power down by hardware. 
1'bO: Disable 

1'b1: Enable 


PMU CORE1 PWR CON 
Address: Operational Base + offset (0x8054 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 

1'b1i: Write access enable 


core_pwr_cnt_ena 

Enable counter to wait for VD_BIGCORE1 power on or power off 
stability. 

1'bO: Disable 

1'b1: Enable 

core_cpu_pwrdn_ena 

Enable CPU power down when VD_BIGCORE1 power down by 
hardware. 

1'bO: Disable 

1'b1: Enable 

core_pwroff_ena 

Enable VD_BIGCORE1 power off by hardware. 

1'bO: Disable 

1'b1: Enable 

core_pwrdn_ena 

Enable VD_BIGCORE1 power down by hardware. 

1'bO: Disable 

1'b1: Enable 


PMU _COREO PWR_SFTCON 
Address: Operational Base + offset (0x8058) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:4 |RO_[0x000_sireserved 
core_dwn_ack_clamp_ena 
Enable clamp for VD_BIGCOREO power down acknowledge. This 
bit should be set to 1 if VD_BIGCOREO power off. 
1'bO: Disable 
1'b1: Enable 


core_cpu_pwrdn_sftena 


Enable CPU power down when VD_BIGCOREO power down by 
software. 

1'bO: Disable 

1'b1: Enable 

core_pwroff_sftena 

Enable VD_BIGCOREO power off by software. 
1'bO: Disable 

1'b1: Enable 

core_pwrdn_sftena 

Enable VD_BIGCOREO power down by software. 
1'bO: Disable 

1'b1: Enable 


PMU CORE1 PWR SFTCON 
Address: Operational Base + offset (Ox805C 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 

1'b1i: Write access enable 


core_dwn_ack_clamp_ena 

Enable clamp for VD_BIGCORE1 power down acknowledge. This 
bit should be set to 1 if VD_BIGCORE1 power off. 

1'bO: Disable 

1'bi: Enable 

core_cpu_pwrdn_sftena 


Enable CPU power down when VD_BIGCORE1 power down by 
software. 

1'bO: Disable 

1'b1: Enable 


core_pwroff_sftena 

Enable VD_BIGCORE1 power off by software. 
1'bO: Disable 

1'b1: Enable 

core_pwrdn_sftena 

Enable VD_BIGCORE1 power down by software. 
1'bO: Disable 

1'b1: Enable 


PMU _COREO AUTO PWR_CON 
Address: Operational Base + offset (0x8060) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot LO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:4 |RO_|0x000 


core_int_wakeup_sftena 

Enable VD_BIGCOREO wake up by software. 
? RW 0x8 1'bO: Wake up source inactive 

1'b1: Wake up source active 


2 |RO_|0x0_ si reserved 


core_int_wakeup_ena 
Enable interrupt as VD_BIGCOREO wake up source. 
B. *yR PXe 1'bO: Disable 
1'b1: Enable 
core_Ip_en 
Enable VD_BIGCOREO low power mode. 
paki ica 1'b0: Disable 
1'b1: Enable 


PMU CORE1 AUTO PWR CON 
Address: Operational Base + offset (0x8064 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


[15:4 |RO [0x000 reserved 


core_int_wakeup_sftena 

Enable VD_BIGCORE1 wake up by software. 
s idall hoot 1'bO: Wake up source inactive 

1'b1: Wake up source active 
2 [RO |OxO_ [reserved 


reserved 
core_int_wakeup_ena 
1 Rw lox0 Frmple interrupt as VD_BIGCORE1 wake up source. 

1'bO: Disable 
1'b1: Enable 
core_Ip_en 
Enable VD_BIGCORE1 low power mode. 

BN Pg 1'bO: Disable 
1'b1: Enable 


PMU CLUSTER BIU AUTO CON 
Address: Operational Base + offset (0x8068) 


| Bit_|Attr| Reset Value, 


Pi escription sd 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:4 |RO [0x000 reserved 


reserved 
biu_auto_litdsu_ena 
If enable, BIU_LITDSU corresponding clock can be opened or 
3 RW {0x0 gated automatically when idle operation. 
1'bO: Disable 
1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


biu_auto_dsu_ena 

If enable, BIU_DSU corresponding clock can be opened or gated 
2 RW {0x0 automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 


biu_auto_bigcore1_ena 

If enable, BIU_BIGCORE1 corresponding clock can be opened or 
1 RW |0x0 gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

biu_auto_bigcoreO_ena 

If enable, BIU_BIGCOREO corresponding clock can be opened or 

RW |0x0 gated automatically when idle operation. 
1'bO: Disable 
1'b1: Enable 


PMU CLUSTER BIU IDLE CON 
Address: Operational Base + offset (0x8070 


| Bit _|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
et TO WO: Ox0008 1'bO: Write access disable 
1'b1: Write access enable 
15:7 [RO |Ox00O_ reserved 
adb400_core_qch_ena 
fon Enable core ADB400 Q-Channel power control by hardware. 
1'bO: Disable 
1'b1: Enable 
idle_req_litdsu_ena 
Enable sending idle request to BIU_LITDSU by hardware. 
oe RO 150: Dieple” : 
1'b1: Enable 
idle_req_dsu_ena 
Enable sending idle request to BIU_DSU by hardware. 
a. SRN OX r'beDisable @ 
1'b1: Enable 


3 IRO_|0xO_ og & |pserved 


idle_req_bigcorei_ena 

Enable sending idle request to BIU_BIGCORE1 by hardware. 
2 URN Oe 1'b0: Disable 

1'b1: Enable 


|d_—|RO_|OxO_Csreserved 


idle_req_bigcoreO_ena 

Rw lox0 Enable sending idle request to BIU_BIGCOREO by hardware. 
1'bO: Disable 
1'b1i: Enable 


PMU CLUSTER BIU IDLE SFTCON 
Address: Operational Base + offset (0x8074) 


| Bit |Attr|/ResetValue| Ci escription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 |RO_|0x000 
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| Bit |Attr|ResetValue| Ci eescription 


adb400_core_qch_sftena 
Enable core ADB400 Q-Channel power control by software. 
RW {0x0 ie, eo 

1'bO: Disable 

1'b1: Enable 

idle_req_litdsu_sftena 

Enable sending idle request to BIU_LITDSU by software. 
a lise hoa 1'bO: Disable 

1'b1: Enable 

idle_req_dsu_sftena 
4 rw loxo Eilebie sending idle request to BIU_DSU by software. 

1'bO: Disable 

1'b1: Enable 


3 IRO_|0xO0_sreserved = OZ 


idle_req_bigcorei_sftena 

> Rw loxo Enable sending idle request to BIU_BIGCORE1 by software. 
1'bO: Disable 
1'b1: Enable 


ds |RO_|0xO_—sdreserved = CUCU 


idle_req_bigcoreO_sftena 

Enable sending idle request to BIU_BIGCOREO by software. 
RW |0x0 Spi see 

1'bO: Disable 

1'b1: Enable 


PMU CLUSTER BIU IDLE ACK STS 
Address: Operational Base + offset (0x8078 
| Bit [Attr|ResetValue| ss ——“;*~*~CSC~éiS scription =—— Cd 
[31:5 [RO [0x0000000_|reserved eC —“(t‘“‘(CS*S™S™S™~*~™~CSCCCCCd 
adb400_core_paccept 
PACCEPT state from core ADB400. 
1'bO: Inactive 
1'b1: Active 
idle_ack_litdsu 
BIU_LITDSU idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowled 


BIU_DSU idle acknowledge state. 

1'bO: Not acknowledge 

1'b1: Acknowled 

idle_ack_bigcore1 

BIU_BIGCORE1 idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_bigcoreO 

BIU_BIGCOREO idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 


PMU CLUSTER BIU IDLE STS 


Address: Operational Base + offset (0x807C 
[Attr[ResetValue|—“‘™™C#@ Scription =— sd 
[31:5 [RO [0x0000000 
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| Bit |Attr|ResetValue| —“‘C;W CCD eScription =— es C—CSCid 
adb400_core_pactive 
PACTIVE state from core ADB400. 
1'bO: Inactive 
1'b1: Active 
idle_litdsu 
BIU_LITDSU idle state. 
1'bO: Not idle 
1'b1: Idle 
idle_dsu 
BIU_DSU idle state. 
1'bO: Not idle 
1'bi: Idle 
idle_bigcore1 
BIU_BIGCORE1 idle state. 
1'bO: Not idle 
1'b1: Idle 
idle_bigcoreO 
BIU_BIGCOREO idle state. 
1'bO: Not idle 
1'b1: Idle 


PMU CLUSTER STS 
Address: Operational Base + offset (0x8080) 


| Bit _|Attr| Reset Value 
31:28[RO_|OxO_sireserved = m/e. U]!COCi‘“C;OCOCOC*C*‘*zr 


cpu7_standbywefi 
CPU7 standbywfi state. 
ca Ont 1'bO: Not standbywfi 
1'b1: Standbywfi 
cpu6_standbywfi 
CPU6 standbywfi state. 
a ie 1'bO: Not standbywfi 
1'b1: Standbywfi 
cpu5_standbywfi 
25 CPU5 standbywfi state. 
1'bO: Not standbywfi 
1'b1: Standbywfi 


cpu4_standbywefi 

24 CPU4 standbywfi state. 
1'bO: Not standbywfi 
1'b1: Standbywfi 
cpu3_standbywfi 

23 CPU3 standbywfi state. 
1'bO: Not standbywfi 
1'b1i: Standbywfi 
cpu2_standbywefi 

22 CPU2 standbywfi state. 
1'bO: Not standbywfi 
1'b1: Standbywfi 
cpul1_standbywefi 

1 CPU1 standbywfi state. 
1'bO: Not standbywfi 
1'b1: Standbywfi 
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| Bit |Attr|Reset Value| Ci eecription 


fee 
fe 


cpu0_standbywfi 

CPUO standbywfi state. 

1'bO: Not standbywfi 

1'b1: Standbywfi 

dsu_handshake 

DSU P-Channel hand shake state. If P-Channel request is 
accepted, it is set to 1; If P-Channel request is denied, it is set to 
0. 

1'bO: Not hand shake 

1'b1: Hand shake 

cpu7_handshake 

CPU7 P-Channel hand shake state. If P-Channel request is 
accepted, it is set to 1; If P-Channel request is denied, it is set to 
QO. 

1'bO: Not hand shake 

1'b1: Hand shake 

cpu6_handshake 

CPU6 P-Channel hand shake state. If P-Channel request is 
accepted, it is set to 1; If P-Channel request is denied, it is set to 
0. 

1'bO: Not hand shake 

1'b1: Hand shake 

cpu5_handshake 

CPU5 P-Channel hand shake state. If P-Channel request is 
accepted, it is set to 1; If P-Channel request is denied, it is set to 
0. 

1'bO: Not hand shake 

1'b1: Hand shake 

cpu4_handshake 

CPU4 P-Channel hand shake state. If P-Channel request is 
accepted, it is set to 1; If P-Channel request is denied, it is set to 
QO. 

1'bO: Not hand shake 

1'b1: Hand shake 

cpu3_handshake 

CPU3 P-Channel hand shake state. If P-Channel request is 
accepted, it is set to 1; If P-Channel request is denied, it is set to 
QO. 

1'bO: Not hand shake 

1'b1: Hand shake 

cpu2_handshake 

CPU2 P-Channel hand shake state. If P-Channel request is 
accepted, it is set to 1; If P-Channel request is denied, it is set to 
0. 

1'bO: Not hand shake 

1'b1: Hand shake 

cpul_handshake 

CPU1 P-Channel hand shake state. If P-Channel request is 
accepted, it is set to 1; If P-Channel request is denied, it is set to 
QO. 

1'b0O: Not hand shake 

1'b1: Hand shake 
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| Bit |Attr|ResetValue| Ci eescription 


cpu0_handshake 

CPUO P-Channel hand shake state. If P-Channel request is 
11 0 accepted, it is set to 1; If P-Channel request is denied, it is set to 

x0 0 

1'bO: Not hand shake 

1'b1: Hand shake 

pd_dsu_dwn_stat 
10 VD_LITDSU power state. 

1'bO: Power up 

1'b1: Power down 

pd_corel_dwn_stat 

VD_BIGCORE1 power state. 

1'bO: Power up 

1'b1: Power down 

pd_coreO_dwn_stat 

VD_BIGCOREO power state. 

1'bO: Power up 

1'b1: Power down 


pd_cpu7_dwn_stat 
PD_CPU7 power state. 
1'bO: Power up 

1'b1: Power down 
pd_cpu6_dwn_stat 
PD_CPU6 power state. 


1'bO: Power up 
1'b1: Power down 


pd_cpu5_dwn_stat 
PD_CPU5 power state. 
1'bO: Power up 

1'b1: Power down 
pd_cpu4_dwn_stat 
PD_CPU4 power state. 
1'bO: Power up 

1'b1: Power down 
pd_cpu3_dwn_stat 
PD_CPU3 power state. 
1'bO: Power up 

1'b1: Power down 
pd_cpu2_dwn_stat 
PD_CPU2 power state. 
1'bO: Power up 

1'b1: Power down 
pd_cpul1_dwn_stat 
PD_CPU1 power state. 
1'bO: Power up 

1'b1: Power down 
pd_cpu0O_dwn_stat 
PD_CPUO power state. 
1'bO: Power up 

1'b1: Power down 


PMU CLUSTER POWER STSO 

Address: Operational Base + offset (0x8084) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
31 [RO [Oxo si freserved 


WJ 
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| Bit |Attr|ResetValue| ss Ci@eescription 


3'h0: 
3'hl: 
3'h2: 
3'h3: 
3'h4: 


7 7 


cpu7_power_state 
CPU7 power state. 


Normal state 

Off state 

Emulated off state 
Retention state 
Debug recovery state 


Others: Reserved 


27 |RO_|OxO_—sireserved 


3'h0: 
3'hl: 
3'h2: 
3'h3: 
3'h4: 


7 ee 


cpu6_power_state 
CPU6 power state. 


Normal state 

Off state 

Emulated off state 
Retention state 
Debug recovery state 


Others: Reserved 


23 |RO_|0xO si freserved = CCS 


3'h0: 
3'hl: 
3'h2: 
3'h3: 
3'h4: 


7 ee 


cpu5_power_state 
CPU5 power state. 


Normal state 

Off state 

Emulated off state 
Retention state 
Debug recovery state 


Others: Reserved 


119 |RO_|0xO_ si reserved =—o# © BP CC 


3'h0: 
3'hl: 
3'h2: 
3'h3: 
3'h4: 


the 


a5 |RO_|OxO_ [reserved 


3'h0: 
3'hl: 
3'h2: 
3'h3: 
3'h4: 


the 


cpu4_power_state 
CPU4 power state. 


Normal state 

Off state 

Emulated off state 
Retention state 
Debug recovery state 


Others: Reserved 


cpu3_power_state 
CPU3 power state. 


Normal state 

Off state 

Emulated off state 
Retention state 
Debug recovery state 


Others: Reserved 


41 |RO_|OxO_ reserved 


CPU2 


alae 


cpu2_power_state 


power state. 


: Normal state 

: Off state 

: Emulated off state 

: Retention state 

: Debug recovery state 
Others: Reserved 


7 —|RO_|0xo_ si reserved 
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| Bit |Attr|ResetValue| Ci ecription 


cpul_power_state 
CPU1 power state. 
: Normal state 
: Off state 
ot 0x0 : Emulated off state 
: Retention state 
: Debug recovery state 
Others: Reserved 


3 IRO_-|0xO_—C‘dreserved = C“‘“C;CSNSOCOCOCOC#*SC‘(S 
cpu0_power_state 
CPUO power state. 
: Normal state 
: Off state 
: Emulated off state 
: Retention state 
: Debug recovery state 
Others: Reserved 


PMU CLUSTER POWER STS1 
Address: Operational Base + offset (0x8088) 


| Bit [Attr|ResetValue|  ————Ci‘Ci@Scription = 
[31:12[RO_|0xo0000_—ifreserved 
dsu_power_state 
DSU power state. 
4'hO: Normal state 
4'h1: DSU transfer idle state 
4'h2: DSU power down state 
4'h3: DSU sleep state 
4'h4: DSU wake up state 
4'h5: DSU power up state 
4'h6: DSU transfer resume state 
4'h7: DSU FUNC_RET state 
4'h8: DSU 3/4 ON state 
4'h9: DSU 1/2 ON state 
4'ha: DSU 1/4 ON state 
4'hb: DSU SFONLY ON state 
4'hc: DSU 3/4 FUNC_RET state 
4'hd: DSU 1/2 FUNC_RET state 
4'he: DSU 1/4 FUNC_RET state 
4'hf: DSU SFONLY FUNC_RET state 
corel_power_state 
BIGCORE1 power state. 
4'hO: Normal state 
4'h1: CPU power down state 
4'h2: Core transfer idle state 
4'h3: Core power down state 
4'h4: Core sleep state 
4'h5: Core wake up state 
4'h6: Core power up state 
4'h7: Core transfer resume state 
4'h8: CPU power up state 
Others: Reserved 
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| Bit |Attr[ResetValue| —————Cti—“;C*C‘~Ci scription 
core0O_power_state 

BIGCOREO power state. 

4'h0: 
4'h1: 
4'h2 


Normal state 

CPU power down state 

: Core transfer idle state 
4'h3: Core power down state 
4'h4: Core sleep state 

4'h5: Core wake up state 

4'h6: Core power up state 

4'h7: Core transfer resume state 
4'h8: CPU power up state 
Others: Reserved 


he 


PMU CLUSTER PCHANNEL STSO 

Address: Operational Base + offset (Ox808C) 

Bit |Attr| Reset Value|______Descrlptlon _______| 
31:30[RO_ [Oxo freserved 


cpu3_pchannel_status 
29:24 0x00 


Bit[24]: 
Bit[25]: 
Bit[26]: 
Bit[27]: 
Bit[28]: 
Bit[29]: 


PACTIVE bit [1] 
PACTIVE bit [5] 
PACTIVE bit [7] 
PACTIVE bit [8] 
PACCEPT 
PDENY 


CPU3 P-Channel status. High active. 
23:22|RO [0x0 ss reserved = “a<a<a<$e§ PM —(_i‘“‘C:COCSCS*:*:;C;C*C‘*” 


CPU2 P-Channel status. High active. 


Bit[16]: 
Bit[17]: 
Bit[ 18]: 
Bit[ 19]: 
Bit[20]: 


PACTIVE bit [1] 
PACTIVE bit [5] 
PACTIVE bit [7] 
PACTIVE bit [8] 
PACCEPT 


cpu2_pchannel_status 
21:16 0x00 


Bit[21]: PDENY 


i5:14/RO_|OxO_ reserved 


cpul_pchannel_status 

CPU1 P-Channel status. High active. 
Bit[8]: PACTIVE bit [1] 

Bit[9]: PACTIVE bit [5] 

Bit[10]: PACTIVE bit [7] 

Bit[11]: PACTIVE bit [8] 

Bitl12]: PACCEPT 


- 
Bit[13]: PDENY 


7:6 |RO |0xO_ reserved 


CPUO P-Channel status. High active. 


Bit[O]: 
Bit[ 1]: 
Bit[2]: 
Bit[ 3]: 
Bit[ 4]: 
Bit[5]: 


cpu0_pchannel_status 
5:0 0x00 


PACTIVE bit [1] 
PACTIVE bit [5] 
PACTIVE bit [7] 
PACTIVE bit [8] 
PACCEPT 
PDENY 


PMU CLUSTER PCHANNEL STS1 
Address: Operational Base + offset (0x8090) 
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Bit |Attr| Reset Value|___________Deseription _| 
31:30/RO_|OxO_ reserved 


CPU7 P-Channel status. High active. 


cpu7_pchannel_status 
29:24 0x00 


Bit[24]: 
Bit[25]: 
Bit[26]: 
Bit[27]: 
Bit[28]: 
Bit[29]: 


PACTIVE bit [1] 
PACTIVE bit [5] 
PACTIVE bit [7] 
PACTIVE bit [8] 
PACCEPT 
PDENY 


23:22/RO_|OxO_ [reserved 


cpu6_pchannel_status 
CPU6 P-Channel status. High active. 


Bit[16]: 
Bit[17]: 
Bit[ 18]: 
Bit[19]: 
Bit[20]: 


PACTIVE bit [1] 
PACTIVE bit [5] 
PACTIVE bit [7] 
PACTIVE bit [8] 
PACCEPT 


: he 


Bit[O]: 
Bit[1]: 
Bit[2]: 
Bit[3]: 
Bit[4]: 


PACTIVE bit [1] 
PACTIVE bit [5] 
PACTIVE bit [7] 
PACTIVE bit [8] 
PACCEPT 


Bit[5]: PDENY 


Bit([21]: PDENY 
115:14{RO [Oxo si reserved 
cpu5_pchannel_status 
CPU5 P-Channel status. High active. 
Bit[8]: PACTIVE bit [1] 
13-2 0x00 Bit{10]: PACTIVE bit [7] 
Bit[11]: PACTIVE bit [8] 
Bit[ 12]: PACCEPT 
Bit[ 13]: PDENY 
7:6 |RO [Oxo si reserved 
cpu4_pchannel_status 
5:0 0x00 
Address: Operational Base + offset (0x8094) 
| Bit [Attr/ResetValue| Céiescription 
[31:9 [RO_|oxo00000__—i|reserved 
dsu_pchannel_status 
DSU P-Channel status. High active. 
Bit[O]: 
Bit[2]: 
Bit[3]: 
Bit[4]: 
Bit[5]: 
Bit[6]: 
Bit[7]: 


Bit[9]: PACTIVE bit [5] 
CPU4 P-Channel status. High active. 
PMU CLUSTER PCHANNEL STS2 
Bit[1]: 
Bit[8]: 


‘t 7 


PMU _ CPU PWR_ CHAIN STABLE CON 
Address: Operational Base + offset (0x8098) 


CLUSTERPACTIVE bit [2] 
CLUSTERPACTIVE bit [7] 
CLUSTERPACTIVE bit [8] 
CLUSTERPACTIVE bit [16] 
CLUSTERPACTIVE bit [17] 
CLUSTERPACTIVE bit [18] 
CLUSTERPACTIVE bit [19] 
CLUSTERPACCEPT 
CLUSTERPDENY 
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| Bit |Attr|ResetValue| —Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


cpu/7_pwrdn_stable_ena 

Enable stable counter between power chains for PD_CPU7 power 
15 0x0 down flow. 

1'bO: Disable 

1'b1: Enable 

cpu6_pwrdn_stable_ena 

Enable stable counter between power chains for PD_CPU6 power 

down flow. 

1'bO: Disable 

1'b1: Enable 

cpu5_pwrdn_stable_ena 

Enable stable counter between power chains for PD_CPU5 power 

down flow. 

1'bO: Disable 

1'b1: Enable 

cpu4_pwrdn_stable_ena 

Enable stable counter between power chains for PD_CPU4 power 

down flow. 

1'bO: Disable 

1'b1: Enable 

cpu3_pwrdn_stable_ena 

Enable stable counter between power chains for PD_CPU3 power 

down flow. 

1'bO: Disable 

1'b1: Enable 


cpu2_pwrdn_stable_ena 
Enable stable counter between power chains for PD_CPU2 power 
10 


down flow. 

1'bO: Disable 

1'b1: Enable 

cpul_pwrdn_stable_ena 

Enable stable counter between power chains for PD_CPU1 power 
down flow. 

1'bO: Disable 

1'b1: Enable 

cpu0O_pwrdn_stable_ena 

Enable stable counter between power chains for PD_CPUO power 
down flow. 

1'bO: Disable 

1'b1: Enable 

cpu/7_pwrup_stable_ena 

Enable stable counter between power chains for PD_CPU7 power 
up flow. 

1'bO: Disable 

1'b1: Enable 

cpu6_pwrup_stable_ena 

Enable stable counter between power chains for PD_CPU6 power 
up flow. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue|  —————Cti—“;C*C‘~Ci scription 
cpu5_pwrup_stable_ena 
Enable stable counter between power chains for PD_CPU5 power 
up flow. 
1'bO: Disable 
1'b1: Enable 
cpu4_pwrup_stable_ena 
Enable stable counter between power chains for PD_CPU4 power 
up flow. 
1'bO: Disable 
1'b1: Enable 


cpu3_pwrup_stable_ena 

Enable stable counter between power chains for PD_CPU3 power 
up flow. 

1'bO: Disable 


1'b1: Enable 

cpu2_pwrup_stable_ena 

Enable stable counter between power chains for PD_CPU2 power 
up flow. 

1'bO: Disable 

1'b1: Enable 

cpul_pwrup_stable_ena 

Enable stable counter between power chains for PD_CPU1 power 
up flow. 

1'bO: Disable 

1'b1: Enable 

cpu0O_pwrup_stable_ena 

Enable stable counter between power chains for PD_CPUO power 
up flow. 

1'bO: Disable 

1'b1: Enable 


PMU DSU MEM PWR CON 
Address: Operational Base + offset (Ox809C 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SL TOO | 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


dsu_mem_lIs_sftena 
Enable DSU memory enters light sleep mode by software. 
1'bO: Disable 
1'b1: Enable 

15:12IRW loxo Bit[12] used to light sleep "Snoop filter and LTDB RAMs". 

‘ Bit[13] used to light sleep "L3 Tag ways 0~3, L3 Data portion 0, 

and L3 Victim RAMs". 
Bit{14] used to light sleep "L3 Tag ways 4~7". 
Bit{15] used to light sleep "L3 Tag ways 8~11, L3 Data portion 1 
RAMs". 
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| Bit |Attr|ResetValue| Ci@eescription 


dsu_mem_sd_sftena 
Enable DSU memory enters shutdown mode by software. 
1'bO: Disable 
1'b1: Enable 

11:8 IrRw loxo Bit[8] used to shutdown "Snoop filter and LTDB RAMs". 

, Bit[9] used to shutdown "L3 Tag ways 0~3, L3 Data portion 0, 

and L3 Victim RAMs". 
Bit[10] used to shutdown "L3 Tag ways 4~7". 
Bit{11] used to shutdown "L3 Tag ways 8~11, L3 Data portion 1 
RAMs". 


dsu_mem_lIs_ena 
Enable DSU memory enters light sleep mode by hardware. 
1'bO: Disable 
1'b1: Enable 
7:4 I Rw loxo Bit[4] used to light sleep "Snoop filter and LTDB RAMs". 

: Bit[5] used to light sleep "L3 Tag ways 0~3, L3 Data portion 0, 
and L3 Victim RAMs". 
Bit{6] used to light sleep "L3 Tag ways 4~7". 
Bit[7] used to light sleep "L3 Tag ways 8~11, L3 Data portion 1 
RAMs". 
dsu_mem_sd_ena 
Enable DSU memory enters shutdown mode by hardware. 
1'bO: Disable 
1'b1: Enable 

3:0 IRw loxo Bit{O] used to shutdown "Snoop filter and LTDB RAMs". 

: Bit{1] used to shutdown "L3 Tag ways 0~3, L3 Data portion 0, 
and L3 Victim RAMs". 
Bit[2] used to shutdown "L3 Tag ways 4~7". 
Bit[3] used to shutdown "L3 Tag ways 8~11, L3 Data portion 1 
RAMs". 


PMU _DSU_ STABLE CNT 

Address: Operational Base + offset (Ox80B0) 

| Bit [Attr|ResetValue| —ié‘C Scriptom 
31:20/RO [0x000_ reserved 


dsu_stable_cnt 
19:0 |RW |Oxfffff VD_DSU power stable count. Number of clk_pmu used by counter 
logic. 


PMU _DSU_ PWRUP_ CNT 

Address: Operational Base + offset (0x80B4) 

| Bit [Attr|/ResetValue| Ci‘ @Scriptiom 
31:20/RO_[0x000.s reserved 


dsu_pwrup_cnt 
19:0 |RW |Ox05dcO VD_DSU power up count. Number of clk_pmu used by counter 
logic. 


PMU DSU PWRDN CNT 

Address: Operational Base + offset (Ox80B8) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:20[RO_|Oxo0O_ reserved 


dsu_pwrdn_cnt 
19:0 |RW |0Ox05dcO VD_DSU power down count. Number of clk_pmu used by counter 
logic. 
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PMU COREO STABLE CNT 

Address: Operational Base + offset (Ox80BC 

| Bit |Attr|ResetValue| (“ss —“‘;‘“;W:éCéi scription =— sd 
[31:20/RO [0x00O_——sireserved ———“‘“CSSCS*~*~™~™~CSCCCCS 


core0_stable_cnt 
19:0 |RW |Oxfffff VD_BIGCOREO power stable count. Number of clk_pmu used by 
counter logic. 


PMU COREO PWRUP CNT 

Address: Operational Base + offset (Ox80CO) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:20[RO_|Oxo0O_ reserved 


coreO_pwrup_cnt 
19:0 |RW |0x05dc0O VD_BIGCOREO power up count. Number of clk_pmu used by 
counter logic. 


PMU COREO PWRDN CNT 

Address: Operational Base + offset (Ox80C4) 

| Bit [Attr|ResetValue|  ———C‘i scription 
[31:20[RO_|Oxo0O reserved 


coreO_pwrdn_cnt 
19:0 |RW |0x05dc0O VD_BIGCOREO power down count. Number of clk_pmu used by 
counter logic. 


PMU _CORE1 STABLE CNT 


Address: Operational Base + offset (0x80C8) 


Reset Value 
0x000 


corel1_stable_cnt 
Oxfffff VD_BIGCORE1 power stable count. Number of clk_pmu used by 
counter logic. 


PMU CORE1 PWRUP CNT 

Address: Operational Base + offset (Ox80CC 

| Bit |Attr[ResetValue| ss —“‘(S~ Ci escription — 
[31:20[RO |Ox00O_ reserved —“‘“‘“(“(“(‘(“‘“(NNCOC(’:CO@d* 


corel_pwrup_cnt 
19:0 |RW |Ox05dcO VD_BIGCORE1 power up count. Number of clk_pmu used by 
counter logic. 


PMU_CORE1_ PWRDN_CNT 


Address: Operational Base + offset (Ox80D0 


Reset Value 
0x000 


corel_pwrdn_cnt 
9:0 |RW |0Ox05dcO VD_BIGCORE1 power down count. Number of clk_pmu used by 
counter logic. 


PMU _CPUO DBG RST CNT 
Address: Operational Base + offset (0x80D4) 


|Attr|ResetValue| —Cieescription 
31:20/RO_|0x000 
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| Bit |Attr|ResetValue| Ci@eescription 


cpu0_dbg_rst_cnt 

CPUO debug reset count. Number of clk_pmu used by counter 
19:0 |RW_ |Oxfffff logic. 

The CPU reset holds low until counter to zero in debug recovery 

mode. 


PMU CPU1 DBG RST CNT 

Address: Operational Base + offset (Ox80D8) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:20[RO_|Ox000_ reserved 


cpui_dbg_rst_cnt 

CPU1 debug reset count. Number of clk_pmu used by counter 
19:0 |RW _ |Oxfffff logic. 

The CPU reset holds low until counter to zero in debug recovery 

mode. 


PMU CPU2 DBG RST CNT 

Address: Operational Base + offset (Ox80DC) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:20[RO_|Oxo0O reserved 


cpu2_dbg_rst_cnt 

CPU2 debug reset count. Number of clk_pmu used by counter 
19:0 |RW |Oxfffff logic. 

The CPU reset holds low until counter to zero in debug recovery 

mode. 


PMU _CPU3 DBG RST CNT 

Address: Operational Base + offset (Ox80E0) 

| Bit [Attr|ResetValue| ————CiDeScription = 
31:20/RO_[0x000.s reserved 


cpu3_dbg_rst_cnt 

CPU3 debug reset count. Number of clk_pmu used by counter 
19:0 |RW _ |Oxfffff logic. 

The CPU reset holds low until counter to zero in debug recovery 

mode. 


PMU _CPU4 DBG RST CNT 

Address: Operational Base + offset (Ox80E4) 

| Bit [Attr|ResetValue|  ———ié‘ieScritiom 
31:20/RO_[0x000_s reserved 


cpu4_dbg_rst_cnt 

CPU4 debug reset count. Number of clk_pmu used by counter 
19:0 |RW_ |Oxfffff logic. 

The CPU reset holds low until counter to zero in debug recovery 

mode. 


PMU CPU5 DBG RST CNT 

Address: Operational Base + offset (Ox80E8 

| Bit |Attr[ResetValue| =< —“‘S™~ Ci escription — 
[31:20[RO_|Ox00O_——sireserved eC“ —“‘“‘(“‘“(‘##“‘#N#NNNNNNNNN WBC 


cpu5_dbg_rst_cnt 

CPU5 debug reset count. Number of clk_pmu used by counter 
19:0 |RW _ |Oxfffff logic. 

The CPU reset holds low until counter to zero in debug recovery 

mode. 
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PMU _CPU6 DBG RST CNT 
Address: Operational Base + offset (Ox80EC) 


| Bit |Attr|ResetValue|  —Fs—/s/s——C—C~‘iescription = Cd 
31:20/RO_|0x000_—ireserved 


cpu6_dbg_rst_cnt 

CPU6 debug reset count. Number of clk_pmu used by counter 
19:0 |RW |Oxfffff logic. 

The CPU reset holds low until counter to zero in debug recovery 

mode. 


PMU CPU7 DBG RST CNT 
Address: Operational Base + offset (Ox80FO 


| Bit |Attr[ResetValue| ——Ci@eescription = 
[31:20[RO_|Ox000_ reserved 
cpu7_dbg_rst_cnt 
CPU7 debug reset count. Number of clk_pmu used by counter 
19:0 |RW _ |Oxfffff logic. 
The CPU reset holds low until counter to zero in debug recovery 
mode. 


PMU_ BIU IDLE CONO 
Address: Operational Base + offset (0x8100) 


| Bit _|Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
oP TOO, | 0x0000 1'bO: Write access disable 

1'b1: Write access enable 


idle_req_voO_ena 

Enable sending idle request to BIU_VOO by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_vop_channel_ena 

Enable sending idle request to BIU_VOP_CHANNEL by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_vop_ena 

Enable sending idle request to BIU_VOP by hardware. 
1'bO: Disable 

1'b1: Enable 


idle_req_rga31_ena 

Enable sending idle request to BIU_RGA31 by hardware. 
12 RV 1'b0: Disable 

1'b1: Enable 


idle_req_isp1_ena 

Enable sending idle request to BIU_ISP1 by hardware. 
1'b0O: Disable 

1'b1: Enable 

idle_req_vi_ena 

Enable sending idle request to BIU_VI by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_avi_ena 

Enable sending idle request to BIU_AV1 by hardware. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| —Ci@eescription 


PMU_ BIU IDLE CON1 


idle_req_vdpu_ena 

Enable sending idle request to BIU_VDPU by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_rkvdecl_ena 

Enable sending idle request to BIU_RKVDEC1 by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_rkvdecO_ena 

Enable sending idle request to BIU_RKVDECO by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_vencl_ena 

Enable sending idle request to BIU_VENC1 by hardware. 
1'b0O: Disable 

1'b1: Enable 


idle_req_vencO_ena 


Enable sending idle request to BIU_VENCO by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_npu2_ena 

Enable sending idle request to BIU_NPU2 by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_npui1_ena 

Enable sending idle request to BIU_NPU1 by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_nputop_ena 

Enable sending idle request to BIU_NPUTOP by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_gpu_ena 

Enable sending idle request to BIU_GPU by hardware. 
1'bO: Disable 

1'b1: Enable 


ar Operational Base + offset (0x8104) 


31:16}WO |0x0000 
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write_enable 

Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 

1'b1i: Write access enable 

idle_req_ddrsch3_ena 


Enable sending idle request to BIU_DDRSCH3 by hardware. 
1'b0O: Disable 

1'b1: Enable 

idle_req_ddrsch2_ena 

Enable sending idle request to BIU_DDRSCH2 by hardware. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


0x0 


= 
= 


= 
= 


= 


= 


= 


= 


= 


= 


= 


12 RW 
aa 
ial 
ay 
aa 
= 
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idle_req_ddrschi_ena 

Enable sending idle request to BIU_DDRSCH1 by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_ddrschO_ena 

Enable sending idle request to BIU_DDRSCHO by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_center_channel_ena 

Enable sending idle request to BIU_CENTER_CHANNEL by 
hardware. 

1'bO: Disable 

1'b1: Enable 

idle_req_center_ena 

Enable sending idle request to BIU_CENTER by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_secure_voiusb_channel_ena 

Enable sending idle request to BIU_SECURE_VO1USB_CHANNEL 
by hardware. 

1'bO: Disable 

1'bi: Enable 

idle_req_secure_center_channel_ena 

Enable sending idle request to BIU_SECURE_CENTER_CHANNEL 
by hardware. 

1'bO: Disable 

1'b1: Enable 

idle_req_secure_ena 

Enable sending idle request to BIU_SECURE by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_volusbtop_ena 

Enable sending idle request to BIU_VO1USBTOP by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_php_ena 

Enable sending idle request to BIU_PHP by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_usb_ena 

Enable sending idle request to BIU_USB by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_sdio_ena 

Enable sending idle request to BIU_SDIO by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_nvm_ena 

Enable sending idle request to BIU_NVM by hardware. 
1'bO: Disable 

1'b1: Enable 

idle_req_audio_ena 

Enable sending idle request to BIU_AUDIO by hardware. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


idle_req_vol_ena 

Enable sending idle request to BIU_VO1 by hardware. 
pacha hese 1'b0: Disable 

1'b1: Enable 


PMU BIU IDLE CON2 
Address: Operational Base + offset (0x8108 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


[15:3 |RO [0x0000 reserved 


reserved LP 
idle_req_top_ena 
Enable sending idle request to BIU_TOP by hardware. 
Be ENN ONE 1'b0: Disable 
1'b1: Enable 
idle_req_bus_ena 
Enable sending idle request to BIU_BUS by hardware. 
f RGD 1'b0: Disable 
1'b1: Enable 


idle_req_center_ddrsch_ena 

Enable sending idle request to BIU_CENTER_DDRSCH by 
RW |0x0 hardware. 

1'bO: Disable 

1'b1: Enable 


PMU_BIU IDLE SFTCONO 
Address: Operational Base + offset (0x810C) 


| Bit |Attr|ResetValue| Ci@eescription 
31:16|WO 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'bi: Write access enable 


idle_req_vo0_sftena 

Enable sending idle request to BIU_VOO by software. 

1'bO: Disable 

1'b1: Enable 

idle_req_vop_channel_sftena 

Enable sending idle request to BIU_VOP_CHANNEL by software. 
1'bO: Disable 

1'b1: Enable 


idle_req_vop_sftena 

Enable sending idle request to BIU_VOP by software. 
1'bO: Disable 

1'b1: Enable 


idle_req_rga31_sftena 

Enable sending idle request to BIU_RGA31 by software. 
1'bO: Disable 

1'bi: Enable 

idle_req_ispi_sftena 

Enable sending idle request to BIU_ISP1 by software. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| ————Ci—“C;C*C‘~Ci escrito 
idle_req_vi_sftena 
Enable sending idle request to BIU_VI by software. 
1'bO: Disable 
1'b1: Enable 
idle_req_avi1_sftena 
Enable sending idle request to BIU_AV1 by software. 
1'bO: Disable 
1'b1: Enable 
idle_req_vdpu_sftena 
Enable sending idle request to BIU_VDPU by software. 
1'bO: Disable 
1'b1: Enable 
idle_req_rkvdeci_sftena 
Enable sending idle request to BIU_RKVDEC1 by software. 
1'bO: Disable 
1'b1: Enable 
idle_req_rkvdecO_sftena 
Enable sending idle request to BIU_RKVDECO by software. 
1'bO: Disable 
1'b1: Enable 


idle_req_venci_sftena 


Enable sending idle request to BIU_VENC1 by software. 
1'bO: Disable 

1'b1: Enable 

idle_req_vencO_sftena 

Enable sending idle request to BIU_VENCO by software. 
1'bO: Disable 

1'b1: Enable 

idle_req_npu2_sftena 

Enable sending idle request to BIU_NPU2 by software. 
1'b0O: Disable 

1'b1: Enable 

idle_req_npu1_sftena 

Enable sending idle request to BIU_NPU1 by software. 
1'b0O: Disable 

1'b1: Enable 

idle_req_nputop_sftena 

Enable sending idle request to BIU_NPUTOP by software. 
1'b0O: Disable 

1'b1: Enable 

idle_req_gpu_sftena 

Enable sending idle request to BIU_GPU by software. 
1'bO: Disable 

1'b1: Enable 


PMU _BIU IDLE SFTCON1 


Address: Operational Base + offset (0x8110 

| Bit |Attr[ResetValue| = (<s——“‘(S™~C*éi scription — 
write_enable 

Write enable for lower 16 bits, each bit is individual. 

1'bO: Write access disable 

1'b1i: Write access enable 


31:16}WO |0x0000 
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| Bit [Attr|ResetValue| —C(@Deescription 
idle_req_ddrsch3_sftena 
Enable sending idle request to BIU_DDRSCH3 by software. 
1'bO: Disable 
1'b1: Enable 
idle_req_ddrsch2_sftena 
Enable sending idle request to BIU_DDRSCH2 by software. 
1'bO: Disable 
1'b1: Enable 
idle_req_ddrschi_sftena 
Enable sending idle request to BIU_DDRSCH1 by software. 
1'bO: Disable 
1'b1: Enable 
idle_req_ddrschO_sftena 
Enable sending idle request to BIU_DDRSCHO by software. 
1'bO: Disable 
1'b1: Enable 
idle_req_center_channel_sftena 
Enable sending idle request to BIU_CENTER_CHANNEL by 
software. 
1'bO: Disable 
1'b1: Enable 
idle_req_center_sftena 
Enable sending idle request to BIU_CENTER by software. 
1'bO: Disable 
1'b1: Enable 
idle_req_secure_volusb_channel_sftena 
Enable sending idle request to BIU_SECURE_VO1USB_CHANNEL 


by software. 
1'bO: Disable 
1'b1: Enable 


idle_req_secure_center_channel_sftena 

Enable sending idle request to BIU_SECURE_CENTER_CHANNEL 
by software. 

1'bO: Disable 

1'b1: Enable 

idle_req_secure_sftena 

Enable sending idle request to BIU_SECURE by software. 
1'bO: Disable 

1'b1: Enable 

idle_req_volusbtop_sftena 

Enable sending idle request to BIU_VO1USBTOP by software. 
1'bO: Disable 

1'b1: Enable 

idle_req_php_sftena 

Enable sending idle request to BIU_PHP by software. 
1'bO: Disable 

1'b1: Enable 

idle_req_usb_sftena 

Enable sending idle request to BIU_USB by software. 
1'bO: Disable 

1'b1: Enable 

idle_req_sdio_sftena 

Enable sending idle request to BIU_SDIO by software. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| —Ci@eescription 


idle_req_nvm_sftena 

> Rw loxo Enaele sending idle request to BIU_NVM by software. 
1'bO: Disable 
1'b1: Enable 


idle_req_audio_sftena 
1 rw loxo Enaele sending idle request to BIU_AUDIO by software. 

1'bO: Disable 

1'b1: Enable 

idle_req_vol1_sftena 

Rw loxo Etlebie sending idle request to BIU_VO1 by software. 

1'bO: Disable 

1'b1: Enable 


PMU _BIU IDLE SFTCON2 
Address: Operational Base + offset (0x8114) 


| Bit [Attr|ResetValue| Ci‘ eScritiom 

write_enable 
. Write enable for lower 16 bits, each bit is individual. 

ETO WO: 020000 1'bO: Write access disable 
1'b1: Write access enable 

15:3 [RO |0x0000 
idle_req_top_sftena 
Enable sending idle request to BIU_TOP by software. 

22 BN) Ox 1'bO: Disable 
1'b1: Enable 
idle_req_bus_sftena 
Enable sending idle request to BIU_BUS by software. 

fn> | REX 1'bO: Disable 
1'b1: Enable 


idle_req_center_ddrsch_sftena 

Enable sending idle request to BIU_CENTER_DDRSCH by 
RW /|0x0 software. 

1'bO: Disable 

1'b1: Enable 


PMU BIU IDLE ACK STSO 
Address: Operational Base + offset (0x8118) 


| Bit |Attr| Reset Value 


idle_ack_ddrsch3 

31 BIU_DDRSCH3 idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 
idle_ack_ddrsch2 

30 BIU_DDRSCH2 idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 


idle_ack_ddrschi 

fo BIU_DDRSCH1 idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowled 
idle_ack_ddrschO 

fo BIU_DDRSCHO idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 
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| Bit |Attr[ResetValue| ——————Ci‘“‘;C™Céi scription 
idle_ack_center_channel 
BIU_CENTER_CHANNEL idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 
idle_ack_center 
BIU_CENTER idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 
idle_ack_secure_volusb_channel 
BIU_SECURE_VO1USB_CHANNEL idle acknowledge state. 
1'bO: Not acknowledge 


idle_ack_secure_center_channel 
BIU_SECURE_CENTER_CHANNEL idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_secure 

BIU_SECURE idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_volusbtop 

BIU_VO1USBTOP idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_php 

BIU_PHP idle acknowledge state. 

1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_usb 

BIU_USB idle acknowledge state. 

1'bO: Not acknowledge 

1'b1: Acknowled 


BIU_SDIO idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowled 

idle_ack_nvm 

BIU_NVM idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 
idle_ack_audio 

BIU_AUDIO idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_vol 

BIU_VO1 idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_voO 

BIU_VOO idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 
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| Bit |Attr[ResetValue| ss —Cits—“C*~—C*C‘~Ci scription 
idle_ack_vop_channel 
BIU_VOP_CHANNEL idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 
idle_ack_vop 
BIU_VOP idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 
idle_ack_rga31 
BIU_RGA31 idle acknowledge state. 
1'bO: Not acknowledge 


idle_ack_isp1 

BIU_ISP1 idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_vi 

BIU_VI idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_av1 

BIU_AV1 idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 
idle_ack_vdpu 


BIU_VDPU idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_rkvdeci 

BIU_RKVDEC1 idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowled 


idle_ack_rkvdecO 

BIU_RKVDECO idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowled 

idle_ack_vencl 

BIU_VENC1 idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_vencO 

BIU_VENCO idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_npu2 

BIU_NPU2 idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 

idle_ack_npu1l 

BIU_NPU1 idle acknowledge state. 
1'bO: Not acknowledge 

1'b1: Acknowledge 
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| Bit |Attr|ResetValue| Ci@eescription 


idle_ack_nputop 

1 0x0 BIU_NPUTOP idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 


idle_ack_gpu 

0x0 BIU_GPU idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 


PMU BIU IDLE ACK STS1 
Address: Operational Base + offset (0x811C 


| Bit |Attr|/ResetValue| Ci eescription 
31:3 |RO_|0x00000000 


idle_ack_top 

> 0x0 BIU_TOP idle acknowledge state. 
1'bO: Not acknowledge 
1'b1: Acknowledge 


idle_ack_bus 
0x0 BIU_BUS idle acknowledge state. 
1'bO: Not acknowledge 


1'bi: Acknowled 


idle_ack_center_ddrsch 

bho 0x0 BIU_CENTER_DDRSCH idle acknowledge state. 
1'bO: Not acknowledge 
1'bi: Acknowled 


PMU BIU IDLE STSO 
Address: Operational Base + offset (0x8120) 


| Bit |Attr| Reset Value 


idle_ddrsch3 

BIU_DDRSCH3 idle state. 
31 0x0 1'bO: Not idle 

1'b1: Idle 

idle_ddrsch2 

BIU_DDRSCH2 idle state. 
30 0x0 1'bO: Not idle 


1'b1: Idle 


idle_ddrschi 

29 BIU_DDRSCH1 idle state. 
1'bO: Not idle 
1'bi: Idle 


idle_ddrschO 

28 BIU_DDRSCHO idle state. 
1'bO: Not idle 
1'bi: Idle 
idle_center_channel 

27 BIU_CENTER_CHANNEL idle state. 
1'bO: Not idle 
1'bi: Idle 
idle_center 

6 BIU_CENTER idle state. 
1'bO: Not idle 
1'bi: Idle 
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| Bit |Attr|ResetValue| Ci@eescription 


idle_secure_volusb_channel 
BIU_SECURE_VO1iUSB_CHANNEL idle state. 
1'bO: Not idle 

1'bi: Idle 
idle_secure_center_channel 
BIU_SECURE_ CENTER_CHANNEL idle state. 
1'bO: Not idle 

1'bi: Idle 

idle_secure 

BIU_SECURE idle state. 
1'bO: Not idle 

1'bi: Idle 

idle_voiusbtop 
BIU_VO1USBTOP idle state. 
1'bO: Not idle 

1'bi: Idle 

idle_php 

BIU_PHP idle state. 

1'bO: Not idle 

1'bi: Idle 

idle_usb 

BIU_USB idle state. 

1'bO: Not idle 

1'bi: Idle 

idle_sdio 

BIU_SDIO idle state. 

1'bO: Not idle 

1'bi: Idle 

idle_nvm 

BIU_NVM idle state. 

1'bO: Not idle 

1'bi: Idle 

idle_audio 

BIU_AUDIO idle state. 
1'bO: Not idle 

1'bi: Idle 

idle_vol 

BIU_VO1 idle state. 

1'bO: Not idle 

1'bi: Idle 

idle_voO 

BIU_VOO idle state. 

1'bO: Not idle 

1'bi: Idle 
idle_vop_channel 
BIU_VOP_CHANNEL idle state. 
1'bO: Not idle 

1'bi: Idle 

idle_vop 

BIU_VOP idle state. 

1'bO: Not idle 

1'bi: Idle 
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| Bit |Attr|ResetValue| Ci@eescription 


idle_rga31 
BIU_RGA31 idle state. 
= ie 1'bO: Not idle 
1'b1i: Idle 
idle_isp1 
BIU_ISP1 idle state. 
rae 1'bO: Not idle 
1'b1i: Idle 
idle_vi 
10 BIU_VI idle state. 
1'bO: Not idle 
1'b1i: Idle 
idle_avl 
BIU_AV1 idle state. 
1'bO: Not idle 
1'b1i: Idle 
idle_vdpu 
BIU_VDPU idle state. 
1'bO: Not idle 
1'b1i: Idle 
idle_rkvdecl 
5 BIU_RKVDEC1 idle state. 
1'bO: Not idle 
1'b1: Idle 


idle_rkvdecO 
BIU_RKVDECO idle state. 
1'bO: Not idle 

1'b1i: Idle 

idle_vencl 
BIU_VENC1 idle state. 
1'bO: Not idle 

1'bi: Idle 

idle_vencO 
BIU_VENCO idle state. 
1'bO: Not idle 

1'b1i: Idle 

idle_npu2 

BIU_NPU2 idle state. 
1'bO: Not idle 

1'bi: Idle 

idle_npul 

BIU_NPU1 idle state. 
1'bO: Not idle 

1'b1i: Idle 
idle_nputop 
BIU_NPUTOP idle state. 
1'bO: Not idle 

1'b1i: Idle 

idle_gpu 

BIU_GPU idle state. 
1'bO: Not idle 

1'b1i: Idle 


PMU _BIU IDLE STS1 
Address: Operational Base + offset (0x8124) 
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| Bit |Attr|ResetValue| Ci@eescription 
31:3 |RO_|0x00000000 


idle_top 

BIU_TOP idle state. 
2 0x0 1'bO: Not idle 

1'b1: Idle 


idle_bus 

BIU_BUS idle state. 
1 0x9 1'bO: Not idle 

1'bi: Idle 


idle_center_ddrsch 
BIU_CENTER_DDRSCH idle state. 
1'bO: Not idle 

1'bi: Idle 


0x0 


PMU BIU AUTO CONO 
Address: Operational Base + offset (0x8128 


| Bit _|Attr| Reset Value 
31:16|Wo 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


idle_auto_voO_ena 

If enable, BIU_VOO corresponding clock can be opened or gated 
automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_vop_channel_ena 

If enable, BIU_VOP_CHANNEL corresponding clock can be opened 
or gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_vop_ena 

If enable, BIU_VOP corresponding clock can be opened or gated 


automatically when idle operation. 
1'bO: Disable 

1'b1: Enable 
idle_auto_rga31_ena 

If enable, BIU_RGA31 corresponding clock can be opened or 
gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_isp1_ena 

If enable, BIU_ISP1 corresponding clock can be opened or gated 
automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_vi_ena 

If enable, BIU_VI corresponding clock can be opened or gated 
automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| —————Cti“C;C*C~Ci escrito 
idle_auto_avi_ena 
If enable, BIU_AV1 corresponding clock can be opened or gated 
automatically when idle operation. 
1'bO: Disable 
1'b1: Enable 
idle_auto_vdpu_ena 
If enable, BIU_VDPU corresponding clock can be opened or gated 
automatically when idle operation. 
1'bO: Disable 
1'b1: Enable 
idle_auto_rkvdeci_ena 
If enable, BIU_-RKVDEC1 corresponding clock can be opened or 
gated automatically when idle operation. 
1'bO: Disable 
1'b1: Enable 
idle_auto_rkvdecO_ena 
If enable, BIU_RKVDECO corresponding clock can be opened or 
gated automatically when idle operation. 
1'bO: Disable 
1'b1: Enable 
idle_auto_venci_ena 
If enable, BIU_VENC1 corresponding clock can be opened or 
gated automatically when idle operation. 
1'bO: Disable 


1'bi: Enable 


idle_auto_vencO_ena 

If enable, BIU_VENCO corresponding clock can be opened or 
gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_npu2_ena 

If enable, BIU_NPU2 corresponding clock can be opened or gated 
automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_npul_ena 

If enable, BIU_NPU1 corresponding clock can be opened or gated 
automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_nputop_ena 

If enable, BIU_NPUTOP corresponding clock can be opened or 
gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

biu_auto_gpu_ena 

If enable, BIU_GPU corresponding clock can be opened or gated 
automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 


PMU BIU AUTO CONI1 
Address: Operational Base + offset (0x812C) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


idle_auto_ddrsch3_ena 

If enable, BIU_DDRSCH3 corresponding clock can be opened or 
15 0x0 gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_ddrsch2_ena 

If enable, BIU_DDRSCH2 corresponding clock can be opened or 

gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_ddrschi_ena 

If enable, BIU_DDRSCH1 corresponding clock can be opened or 

gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_ddrschO_ena 

If enable, BIU_DDRSCHO corresponding clock can be opened or 

gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_center_channel_ena 

If enable, BIU_CENTER_CHANNEL corresponding clock can be 

opened or gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 


idle_auto_center_ena 
If enable, BIU_CENTER corresponding clock can be opened or 
10 


gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_secure_volusb_channel_ena 

If enable, BIU_SECURE_VO1USB_ CHANNEL corresponding clock 
can be opened or gated automatically when idle operation. 
1'bO: Disable 

1'b1: Enable 

idle_auto_secure_center_channel_ena 

If enable, BIU_SECURE_CENTER_CHANNEL corresponding clock 
can be opened or gated automatically when idle operation. 
1'bO: Disable 

1'b1: Enable 

idle_auto_secure_ena 

If enable, BIU_SECURE corresponding clock can be opened or 
gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_voiusbtop_ena 

If enable, BIU_VO1USBTOP corresponding clock can be opened or 
gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| ss ——Citi—“C;C*C‘~Ci critic 
idle_auto_php_ena 
If enable, BIU_PHP corresponding clock can be opened or gated 
automatically when idle operation. 
1'bO: Disable 
1'b1: Enable 
idle_auto_usb_ena 
If enable, BIU_USB corresponding clock can be opened or gated 
automatically when idle operation. 
1'bO: Disable 
1'b1: Enable 


idle_auto_sdio_ena 

If enable, BIU_SDIO corresponding clock can be opened or gated 
automatically when idle operation. 

1'bO: Disable 


1'b1: Enable 

idle_auto_nvm_ena 

If enable, BIU_NVM corresponding clock can be opened or gated 
automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_audio_ena 

If enable, BIU_AUDIO corresponding clock can be opened or 
gated automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_vol_ena 

If enable, BIU_VO1 corresponding clock can be opened or gated 
automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 


PMU BIU AUTO CON2 
Address: Operational Base + offset (0x8130 
| Bit |Attr[ResetValue| ss ——“i*é‘“;CC*éi scription — 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'bi: Write access enable 


15:3 |RO_|0x0000 


idle_auto_top_ena 

If enable, BIU_TOP corresponding clock can be opened or gated 
2 RW {0x0 automatically when idle operation. 

1'b0O: Disable 

1'b1: Enable 


31:16)WO |0x0000 


idle_auto_bus_ena 

If enable, BIU_BUS corresponding clock can be opened or gated 
1 RW /|0x0 automatically when idle operation. 

1'bO: Disable 

1'b1: Enable 

idle_auto_center_ddrsch_ena 

If enable, BIU_CENTER_DDRSCH corresponding clock can be 

RW {0x0 opened or gated automatically when idle operation. 
1'bO: Disable 
1'b1: Enable 
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PMU PWR GATE CONO 
Address: Operational Base + offset (0x8140 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pd_isp1_dwn_ena 

Enable power down PD_ISP1 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_fec_dwn_ena 

Enable power down PD_FEC by hardware. 
1'b0O: Disable 

1'b1i: Enable 

pd_vi_dwn_ena 

Enable power down PD_VI by hardware. 
1'bO: Disable 

1'bi: Enable 

pd_avi_dwn_ena 

Enable power down PD_AV1 by hardware. 
1'b0O: Disable 

1'b1: Enable 

pd_rga30_dwn_ena 

Enable power down PD_RGA30 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vdpu_dwn_ena 

Enable power down PD_VDPU by hardware. 
1'b0O: Disable 


1'b1: Enable 


pd_rkvdeci_dwn_ena 

Enable power down PD_RKVDEC1 by hardware. 
1'bO: Disable 

1'bi: Enable 

pd_rkvdecO_dwn_ena 

Enable power down PD_RKVDECO by hardware. 
1'b0O: Disable 

1'b1: Enable 

pd_vencl_dwn_ena 

Enable power down PD_VENC1 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vencO_dwn_ena 

Enable power down PD_VENCO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_npu2_dwn_ena 

Enable power down PD_NPU2 by hardware. 
1'b0O: Disable 

1'b1: Enable 

pd_npui_dwn_ena 

Enable power down PD_NPU1 by hardware. 
1'bO: Disable 

1'b1: Enable 


RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
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| Bit |Attr[ResetValue| —— ——Ci;i‘“C;C*C~Ci scription 
pd_nputop_dwn_ena 
Enable power down PD_NPUTOP by hardware. 
1'bO: Disable 
1'b1: Enable 
pd_vcodec_dwn_ena 
Enable power down VD_VCODEC by hardware. 
1'bO: Disable 
1'b1: Enable 
pd_npu_dwn_ena 
Enable power down VD_NPU by hardware. 
1'bO: Disable 
1'b1: Enable 
pd_gpu_dwn_ena 
Enable power down VD_GPU by hardware. 
1'bO: Disable 
1'b1: Enable 


PMU PWR GATE CON1 
Address: Operational Base + offset (0x8144) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31-16/WO: |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


pd_center_dwn_ena 

Enable power down PD_CENTER by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_crypto_dwn_ena 

Enable power down PD_CRYPTO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_sdmmc_dwn_ena 

Enable power down PD_SDMMC by hardware. 
1'bO: Disable 

1'b1: Enable 


pd_secure_dwn_ena 

Enable power down PD_SECURE by hardware. 
RW | Ox2 1'b0: Disable 

1'b1: Enable 


pd_usb_dwn_ena 

Enable power down PD_USB by hardware. 
1'b0O: Disable 

1'b1: Enable 

pd_sdio_dwn_ena 

Enable power down PD_SDIO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_nvm0O_dwn_ena 

Enable power down PD_NVMO by hardware. 
1'b0O: Disable 

1'b1: Enable 


¥ 
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| Bit |Attr|ResetValue| Ci@eescription 


pd_nvm_dwn_ena 

Enable power down PD_NVM by hardware. 
Re Oxo 1'b0: Disable 

1'b1: Enable 


pd_pcie_dwn_ena 

Enable power down PD_PCIE by hardware. 
1'b0O: Disable 

1'b1: Enable 

pd_gmac_dwn_ena 

Enable power down PD_GMAC by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_php_dwn_ena 

Enable power down PD_PHP by hardware. 
1'bO: Disable 

1'b1: Enable 


0x0 


= 


pd_audio_dwn_ena 


Enable power down PD_AUDIO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vol_dwn_ena 

Enable power down PD_VO1 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vo0_dwn_ena 

Enable power down PD_VOO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vop_dwn_ena 

Enable power down PD_VOP by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_rga31_dwn_ena 

Enable power down PD_RGA31 by hardware. 
1'bO: Disable 

1'b1: Enable 


= 


r) nv nv nv nv nv oS) 
ERERESERESEDE 


ye) 
= 


a ee ee ae ee } 
= 


PMU PWR GATE CON2 
Address: Operational Base + offset (0x8148) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
3146)WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘“sCSs—“‘“‘“‘“‘SC*r 


15:2 |RO |0x0000 reserved 


pd_ddr23_dwn_ena 
Enable power down VD_DDR23 by hardware. 
BRE XO 1'bO: Disable 
1'b1: Enable 
pd_ddr0i_dwn_ena 
rw loxo aol: power down VD_DDRO1 by hardware. 
1'bO: Disable 
1'b1: Enable 


PMU_PWR_ GATE SFTCONO 
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Address: Operational Base + offset (0x814C 


| Bit_|Attr| Reset Value 
31:16]Wo 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


pd_ispi_dwn_sftena 

Enable power down PD_ISP1 by software. 
1'bO: Disable 

1'b1: Enable 

pd_fec_dwn_sftena 

Enable power down PD_FEC by software. 
1'bO: Disable 

1'b1: Enable 

pd_vi_dwn_sftena 

Enable power down PD_VI by software. 
1'bO: Disable 

1'b1: Enable 

pd_avi_dwn_sftena 

Enable power down PD_AV1 by software. 
1'bO: Disable 

1'b1: Enable 

pd_rga30_dwn_sftena 

Enable power down PD_RGA30 by software. 
1'bO: Disable 

1'b1: Enable 

pd_vdpu_dwn_sftena 

Enable power down PD_VDPU by software. 


PER 
x1 ; t 
1'bO: Disable 
1'bi: Enable 
ER 


pd_rkvdeci_dwn_sftena 

Enable power down PD_RKVDEC1 by software. 
1'bO: Disable 

1'b1: Enable 

pd_rkvdecO_dwn_sftena 

Enable power down PD_RKVDECO by software. 
1'bO: Disable 

1'b1: Enable 

pd_venci_dwn_sftena 

Enable power down PD_VENC1 by software. 
1'b0O: Disable 

1'b1: Enable 

pd_vencO_dwn_sftena 

Enable power down PD_VENCO by software. 
1'bO: Disable 

1'b1: Enable 

pd_npu2_dwn_sftena 

Enable power down PD_NPU2 by software. 
1'bO: Disable 

1'b1: Enable 

pd_npui_dwn_sftena 

Enable power down PD_NPU1 by software. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| —— ——C—“‘“;C‘Céi scription 
pd_nputop_dwn_sftena 
Enable power down PD_NPUTOP by software. 
1'bO: Disable 
1'b1: Enable 


pd_vcodec_dwn_sftena 
Enable power down VD_VCODEC by software. 
1'bO: Disable 


1'b1: Enable 

pd_npu_dwn_sftena 

Enable power down VD_NPU by software. 
1'bO: Disable 

1'b1: Enable 

pd_gpu_dwn_sftena 

Enable power down VD_GPU by software. 
1'bO: Disable 

1'b1: Enable 


PMU PWR GATE SFTCONi1 
Address: Operational Base + offset (0x8150) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31-16/WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pd_center_dwn_sftena 

Enable power down PD_CENTER by software. 
1'bO: Disable 

1'b1: Enable 

pd_crypto_dwn_sftena 

Enable power down PD_CRYPTO by software. 
1'b0O: Disable 

1'bi: Enable 

pd_sdmmc_dwn_sftena 

Enable power down PD_SDMMC by software. 
1'bO: Disable 


0x0 


1'b1i: Enable 


pd_secure_dwn_sftena 

Enable power down PD_SECURE by software. 
1'bO: Disable 

1'b1: Enable 

pd_usb_dwn_sftena 

Enable power down PD_USB by software. 
1'bO: Disable 

1'b1: Enable 

pd_sdio_dwn_sftena 

Enable power down PD_SDIO by software. 
1'bO: Disable 

1'b1: Enable 

pd_nvm0O_dwn_sftena 

Enable power down PD_NVMO by software. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


pd_nvm_dwn_sftena 

Enable power down PD_NVM by software. 
Re Oxo 1'b0: Disable 

1'b1: Enable 


pd_pcie_dwn_sftena 

Enable power down PD_PCIE by software. 
1'bO: Disable 

1'b1: Enable 

pd_gmac_dwn_sftena 

Enable power down PD_GMAC by software. 
1'bO: Disable 

1'b1: Enable 

pd_php_dwn_sftena 

Enable power down PD_PHP by software. 
1'bO: Disable 

1'b1: Enable 


Ox1 


= 


pd_audio_dwn_sftena 


Enable power down PD_AUDIO by software. 
1'bO: Disable 

1'b1: Enable 

pd_voi_dwn_sftena 

Enable power down PD_VO1 by software. 
1'bO: Disable 

1'b1: Enable 

pd_vo0_dwn_sftena 

Enable power down PD_VOO by software. 
1'bO: Disable 

1'b1: Enable 

pd_vop_dwn_sftena 

Enable power down PD_VOP by software. 
1'bO: Disable 

1'b1: Enable 

pd_rga31_dwn_sftena 

Enable power down PD_RGA31 by software. 
1'bO: Disable 

1'b1: Enable 


= 


r) nv nv nv nv nv oS) 
ERERESERESEDE 


ye) 
= 


a ee ee ae ee } 
= 


PMU PWR GATE SFTCON2 
Address: Operational Base + offset (0x8154) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31546)WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—si‘“—sCs‘“‘“‘SC*d 


15:2 |RO |0x0000 reserved 


pd_ddr23_dwn_sftena 
Enable power down VD_DDR23 by software. 
BL BNYS Oe 1'bO: Disable 
1'b1: Enable 
pd_ddr01_dwn_sftena 
Enable power down VD_DDRO1 by software. 
BON? 1'bO: Disable 
1'b1: Enable 


PMU _VOL GATE CONO 
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Address: Operational Base + offset (0x8158 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
StS WO. |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘—s—SsSSC‘(SsSz 


15:3 |RO |0x0000 reserved 


vd_vcodec_off_ena 

Enable power off VD_VCODEC. 
RE Ox0 1'bO: Disable 

1'b1: Enable 


vd_npu_off_ena 
Enable power off VD_NPU. 
Pi ARWE Ox0 1'bO: Disable 
1'b1: Enable 
vd_gpu_off_ena 
Enable power off VD_GPU. 
BR }Ox0 1'b0: Disable 
1'b1: Enable 


PMU VOL GATE CON1 
Address: Operational Base + offset (0x8160 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SE TOMO }Ox0000 1'bO: Write access disable 
1'bi: Write access enable 
[15:2 [RO |0x0000 


vd_ddr23_off_ena 
Enable power off VD_DDR23. 
& “| RYEOx0 1'bO: Disable 
1'b1: Enable 
vd_ddr01_off_ena 
Enable power off VD_DDRO1. 
RW: || Ox0 1'bO: Disable 
1'b1: Enable 


PMU PWR CHAIN PWRUP CONO 
Address: Operational Base + offset (0x8164) 


| Bit |Attr| Reset Value, 


PC escription 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)W@ /Ox0080 1'bO: Write access disable 
1'b1: Write access enable 


pd_isp1_pwrup_stable_ena 

Enable stable counter between power chains for PD_ISP1 power 
15 RW |Ox1 up flow. 

1'bO: Disable 

1'b1: Enable 

pd_fec_pwrup_stable_ena 

Enable stable counter between power chains for PD_FEC power 
14 RW |Ox1 up flow. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue|  ——————C—C(i‘“;CSC~Ci scription 
pd_vi_pwrup_stable_ena 
Enable stable counter between power chains for PD_VI power up 
flow. 
1'bO: Disable 
1'b1: Enable 
pd_avil_pwrup_stable_ena 
Enable stable counter between power chains for PD_AV1 power 
up flow. 
1'bO: Disable 
1'b1: Enable 
pd_rga30_pwrup_stable_ena 
Enable stable counter between power chains for PD_RGA30 
power up flow. 
1'bO: Disable 
1'b1: Enable 
pd_vdpu_pwrup_stable_ena 
Enable stable counter between power chains for PD_VDPU power 
up flow. 
1'bO: Disable 
1'b1: Enable 
pd_rkvdeci_pwrup_stable_ena 
Enable stable counter between power chains for PD_RKVDEC1 
power up flow. 
1'bO: Disable 
1'b1: Enable 
pd_rkvdecO_pwrup_stable_ena 
Enable stable counter between power chains for PD_RKVDECO 


power up flow. 
1'bO: Disable 
1'b1: Enable 


pd_vencl_pwrup_stable_ena 

Enable stable counter between power chains for PD_VENC1 power 
up flow. 

1'bO: Disable 

1'b1: Enable 

pd_vencO_pwrup_stable_ena 

Enable stable counter between power chains for PD_VENCO power 
up flow. 

1'bO: Disable 

1'b1: Enable 

pd_npu2_pwrup_stable_ena 

Enable stable counter between power chains for PD_NPU2 power 
up flow. 

1'bO: Disable 

1'b1: Enable 

pd_npui_pwrup_stable_ena 

Enable stable counter between power chains for PD_NPU1 power 
up flow. 

1'bO: Disable 

1'b1: Enable 

pd_nputop_pwrup_stable_ena 

Enable stable counter between power chains for PD_NPUTOP 
power up flow. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr/ResetValue| Ci ecription = 
2:0 |RO [Oxo reserved 


PMU PWR CHAIN PWRUP CON1 
Address: Operational Base + offset (0x8168) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pd_center_pwrup_stable_ena 

Enable stable counter between power chains for PD_CENTER 
Oxi power up flow. 

1'bO: Disable 

1'b1: Enable 

pd_crypto_pwrup_stable_ena 

Enable stable counter between power chains for PD_CRYPTO 

power up flow. 

1'bO: Disable 

1'b1: Enable 

pd_sdmmc_pwrup_stable_ena 

Enable stable counter between power chains for PD_SDMMC 

power up flow. 

1'bO: Disable 

1'b1: Enable 

pd_secure_pwrup_stable_ena 

Enable stable counter between power chains for PD_SECURE 

power up flow. 

1'bO: Disable 

1'b1: Enable 

pd_usb_pwrup_stable_ena 

Enable stable counter between power chains for PD_USB power 

up flow. 

1'bO: Disable 

1'b1: Enable 

pd_sdio_pwrup_stable_ena 

Enable stable counter between power chains for PD_SDIO power 

up flow. 

1'bO: Disable 

1'b1: Enable 

pd_nvmO_pwrup_stable_ena 

Enable stable counter between power chains for PD_NVMO power 

up flow. 

1'bO: Disable 

1'b1: Enable 

pd_nvm_pwrup_stable_ena 

Enable stable counter between power chains for PD_NVM power 

up flow. 

1'bO: Disable 

1'b1: Enable 

pd_pcie_pwrup_stable_ena 

Enable stable counter between power chains for PD_PCIE power 

up flow. 

1'bO: Disable 

1'b1: Enable 


= 


= 


= 


= 


= 


> 
2 


nv nv r) nv nv nv nv nv rS) 
p22] FATE |e] ee | ee 
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| Bit |Attr[ResetValue| —————Ci‘“C;C‘~Ci scription 
pd_gmac_pwrup_stable_ena 
Enable stable counter between power chains for PD_GMAC power 
up flow. 
1'bO: Disable 
1'b1: Enable 
pd_php_pwrup_stable_ena 
Enable stable counter between power chains for PD_PHP power 
up flow. 
1'bO: Disable 
1'b1: Enable 
pd_audio_pwrup_stable_ena 
Enable stable counter between power chains for PD_AUDIO power 
up flow. 
1'bO: Disable 
1'b1: Enable 


pd_vol_pwrup_stable_ena 
Enable stable counter between power chains for PD_VO1 power 


up flow. 

1'bO: Disable 

1'b1: Enable 

pd_vo0_pwrup_stable_ena 

Enable stable counter between power chains for PD_VOO power 
up flow. 

1'bO: Disable 

1'b1: Enable 

pd_vop_pwrup_stable_ena 

Enable stable counter between power chains for PD_VOP power 
up flow. 

1'bO: Disable 

1'b1: Enable 

pd_rga31_pwrup_stable_ena 

Enable stable counter between power chains for PD_RGA31 
power up flow. 

1'bO: Disable 

1'b1: Enable 


PMU PWR CHAIN PWRDN CONO 
Address: Operational Base + offset (0x8170 


write_enable 

Write enable for lower 16 bits, each bit is individual. 

1'bO: Write access disable 

1'bi: Write access enable 

pd_ispi_pwrdn_stable_ena 

Enable stable counter between power chains for PD_ISP1 power 


down flow. 
1'bO: Disable 
1'bi: Enable 


pd_fec_pwrdn_stable_ena 

Enable stable counter between power chains for PD_FEC power 
down flow. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| —————C—i‘“‘;C‘Ci scription 
pd_vi_pwrdn_stable_ena 
Enable stable counter between power chains for PD_VI power 
down flow. 
1'bO: Disable 
1'b1: Enable 
pd_avi_pwrdn_stable_ena 
Enable stable counter between power chains for PD_AV1 power 
down flow. 
1'bO: Disable 
1'b1: Enable 
pd_rga30_pwrdn_stable_ena 
Enable stable counter between power chains for PD_RGA30 
power down flow. 
1'bO: Disable 
1'b1: Enable 
pd_vdpu_pwrdn_stable_ena 
Enable stable counter between power chains for PD_VDPU power 
down flow. 
1'bO: Disable 
1'b1: Enable 
pd_rkvdeci_pwrdn_stable_ena 
Enable stable counter between power chains for PD_RKVDEC1 
power down flow. 
1'bO: Disable 
1'b1: Enable 
pd_rkvdecO_pwrdn_stable_ena 
Enable stable counter between power chains for PD_RKVDECO 


power down flow. 
1'bO: Disable 
1'b1: Enable 


pd_vencl_pwrdn_stable_ena 

Enable stable counter between power chains for PD_VENC1 power 
down flow. 

1'bO: Disable 

1'b1: Enable 

pd_vencO_pwrdn_stable_ena 

Enable stable counter between power chains for PD_VENCO power 
down flow. 

1'bO: Disable 

1'b1: Enable 

pd_npu2_pwrdn_stable_ena 

Enable stable counter between power chains for PD_NPU2 power 
down flow. 

1'bO: Disable 

1'b1: Enable 

pd_npui_pwrdn_stable_ena 

Enable stable counter between power chains for PD_NPU1 power 
down flow. 

1'bO: Disable 

1'b1: Enable 

pd_nputop_pwrdn_stable_ena 

Enable stable counter between power chains for PD_NPUTOP 
power down flow. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr/ResetValue| Ci ecription 
2:0 |RO [Oxo reserved 


PMU _PWR_CHAIN PWRDN_CON1 
Address: Operational Base + offset (0x8174) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pd_center_pwrdn_stable_ena 

Enable stable counter between power chains for PD_CENTER 
power down flow. 

1'bO: Disable 

1'b1: Enable 

pd_crypto_pwrdn_stable_ena 

Enable stable counter between power chains for PD_CRYPTO 
power down flow. 

1'bO: Disable 

1'b1: Enable 

pd_sdmmc_pwrdn_stable_ena 

Enable stable counter between power chains for PD_SDMMC 
power down flow. 

1'bO: Disable 

1'b1: Enable 

pd_secure_pwrdn_stable_ena 

Enable stable counter between power chains for PD_SECURE 
power down flow. 

1'bO: Disable 

1'b1: Enable 


pd_usb_pwrdn_stable_ena 

Enable stable counter between power chains for PD_USB power 
RW |0x0 down flow. 

1'bO: Disable 

1'b1: Enable 


pd_sdio_pwrdn_stable_ena 

Enable stable counter between power chains for PD_SDIO power 
down flow. 

1'bO: Disable 

1'b1: Enable 

pd_nvmO_pwrdn_stable_ena 

Enable stable counter between power chains for PD_NVMO power 
down flow. 

1'bO: Disable 

1'b1: Enable 

pd_nvm_pwrdn_stable_ena 

Enable stable counter between power chains for PD_NVM power 

down flow. 

1'bO: Disable 

1'b1: Enable 

pd_pcie_pwrdn_stable_ena 

Enable stable counter between power chains for PD_PCIE power 

down flow. 

1'bO: Disable 

1'b1: Enable 


> 
2 
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| Bit |Attr[ResetValue| ———C—C—C*i‘“C;C‘~Ci scription 
pd_gmac_pwrdn_stable_ena 
Enable stable counter between power chains for PD_GMAC power 
down flow. 
1'bO: Disable 
1'b1: Enable 
pd_php_pwrdn_stable_ena 
Enable stable counter between power chains for PD_PHP power 
down flow. 
1'bO: Disable 
1'b1: Enable 
pd_audio_pwrdn_stable_ena 
Enable stable counter between power chains for PD_AUDIO power 
down flow. 
1'bO: Disable 
1'b1: Enable 


pd_vol_pwrdn_stable_ena 
Enable stable counter between power chains for PD_VO1 power 


down flow. 

1'bO: Disable 

1'b1: Enable 

pd_vo0_pwrdn_stable_ena 

Enable stable counter between power chains for PD_VOO power 
down flow. 

1'bO: Disable 

1'b1: Enable 

pd_vop_pwrdn_stable_ena 

Enable stable counter between power chains for PD_VOP power 
down flow. 

1'bO: Disable 

1'b1: Enable 

pd_rga31_pwrdn_stable_ena 

Enable stable counter between power chains for PD_RGA31 
power down flow. 

1'bO: Disable 

1'b1: Enable 


PMU PWR STABLE CNT 
Address: Operational Base + offset (0x817C 

[Attr| Reset Value 
aR loool ee 
RW 


pwrdn_stable_cnt 
Oxif Count for power chain power down stability. Number of clk_pmu 
used ane counter logic. 


5 |RO_|0x000 [reserved 


pwrup_stable_cnt 
4:0 |RW |Oxif Count for power chain power up stability. Number of clk_pmu 
used by counter logic. 


PMU PWR GATE STSO 
Address: Operational Base + offset (0x8180 


| Bit_|Attr| Reset Value 


pd_center_dwn_stat 

31 0x0 the Powe! state of PD_CENTER. 
1'b0O: Power up 
1'bi: Power down 
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| Bit |Attr[ResetValue| ss ——Cti—“C;C—*C*C‘~Ci scription 
pd_crypto_dwn_stat 
The power state of PD_CRYPTO. 
1'bO: Power up 
1'b1: Power down 
pd_sdmmc_dwn_stat 
The power state of PD_SDMMC. 
1'bO: Power up 
1'b1: Power down 
pd_secure_dwn_stat 
The power state of PD_SECURE. 
1'bO: Power up 
1'b1: Power down 
pd_usb_dwn_stat 
The power state of PD_USB. 
1'bO: Power up 
1'b1: Power down 
pd_sdio_dwn_stat 
The power state of PD_SDIO. 
1'bO: Power up 
1'b1: Power down 
pd_nvmO_dwn_stat 
The power state of PD_NVMO. 
1'bO: Power up 
1'b1: Power down 
pd_nvm_dwn_stat 


The power state of PD_NVM. 
1'bO: Power up 
1'b1: Power down 


pd_pcie_dwn_stat 

The power state of PD_PCIE. 
1'bO: Power up 

1'b1: Power down 
pd_gmac_dwn_stat 

The power state of PD_GMAC. 
1'bO: Power up 

1'b1: Power down 
pd_php_dwn_stat 

The power state of PD_PHP. 
1'bO: Power up 

1'b1: Power down 
pd_audio_dwn_stat 

The power state of PD_AUDIO. 
1'bO: Power up 

1'b1: Power down 
pd_vol_dwn_stat 

The power state of PD_VO1. 
1'bO: Power up 

1'b1: Power down 
pd_vo0_dwn_stat 

The power state of PD_VOO. 
1'bO: Power up 

1'b1: Power down 
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| Bit |Attr[ResetValue| ————C—Ci‘“‘;C‘Ci scription 
pd_vop_dwn_stat 
The power state of PD_VOP. 
1'bO: Power up 
1'b1: Power down 
pd_rga31_dwn_stat 
The power state of PD_RGA31. 
1'bO: Power up 
1'b1: Power down 
pd_isp1_dwn_stat 
The power state of PD_ISP1. 
1'bO: Power up 
1'b1: Power down 
pd_fec_dwn_stat 
The power state of PD_FEC. 
1'bO: Power up 
1'b1: Power down 
pd_vi_dwn_stat 
The power state of PD_VI. 
1'bO: Power up 
1'b1: Power down 
pd_avi_dwn_stat 
The power state of PD_AV1. 
1'bO: Power up 
1'b1: Power down 
pd_rga30_dwn_stat 


The power state of PD_RGA30. 
1'bO: Power up 
1'b1: Power down 


pd_vdpu_dwn_stat 

The power state of PD_VDPU. 
1'bO: Power up 

1'b1: Power down 
pd_rkvdeci_dwn_stat 

The power state of PD_RKVDEC1. 
1'bO: Power up 

1'b1: Power down 
pd_rkvdecO_dwn_stat 

The power state of PD_RKVDECO. 
1'bO: Power up 

1'b1: Power down 
pd_venci_dwn_stat 

The power state of PD_VENC1. 
1'bO: Power up 

1'b1: Power down 
pd_venc0O_dwn_stat 

The power state of PD_VENCO. 
1'bO: Power up 

1'b1: Power down 
pd_npu2_dwn_stat 

The power state of PD_NPU2. 
1'bO: Power up 

1'b1: Power down 
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| Bit |Attr[ResetValue| —————Citi‘“;C*C‘~Ci escrito 
pd_npu1l_dwn_stat 
The power state of PD_NPU1. 
1'bO: Power up 
1'b1: Power down 
pd_nputop_dwn_stat 
The power state of PD_NPUTOP. 
1'bO: Power up 
1'b1: Power down 
pd_vcodec_dwn_stat 
The power state of VD_VCODEC. 
1'bO: Power up 
1'b1: Power down 
pd_npu_dwn_stat 
The power state of VD_NPU. 
1'bO: Power up 
1'b1: Power down 
pd_gpu_dwn_stat 
The power state of VD_GPU. 
1'bO: Power up 
1'b1: Power down 


PMU PWR GATE STS1 
Address: Operational Base + offset (0x8184) 


[| Bit [Attr/Reset Value| ————“—~—SC—CSSDeeScription 
[31:2 [RO [0x00000000 


pd_ddr23_dwn_stat 
1 0x0 The power state of VD_DDR23. 


1'bO: Power up 
1'bi: Power down 
pd_ddr01i_dwn_stat 
The power state of VD_DDRO1. 
PMU PWR GATE POWER STS 
Address: Operational Base + offset (0x8188 
| Bit |Attr[ResetValue| = ss ——“‘;‘“C;C™CC*éi scription 
[31:3 [RO_|0x00000000 |reserved CC iss—“‘“(“(‘(“(;*S*SSSC™C—~sSCS 


1'bO: Power up 

power_gate_state 

Power gating state. 

3'hO: Normal state 

3'h1: Power down start state 
2:0 0x0 3'h2: Power down running state 

3'h3: Wait for power up state 

3'h4: Power up start state 

3'h5: Power up running state 

Others: Reserved 


1'b1: Power down 
PMU VOL GATE FAST CON 
Address: Operational Base + offset (0x818C 


| Bit_|Attr| Reset Value 


write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31-16/WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 
15:2 |RO_|0x0000 


vd_npu_fast_ena 

Enable VD_NPU fast power control. 

When asserted, it means that VD_NPU will power up completely if 

VD_NPU power up count from npu_pwrup_cnt (defined in 

PMU_NPU_PWRUP_CNT) to zero when VD_NPU power up request 

active, or VD_NPU will power down completely if VD_NPU power 
1 Rw lox0 down count from npu_pwrdn_cnt (defined in 

PMU_NPU_PWRDN_CNT) to zero when VD_NPU power down 

request active. 

Otherwise, it means that VD_NPU will power up completely as 

soon as VD_NPU power up request active, or power down 

completely as soon as VD_NPU power down request active. 

1'bO: Disable 

1'b1: Enable 


vd_gpu_fast_ena 

Enable VD_GPU fast power control. 

When asserted, it means that VD_GPU will power up completely if 

VD_GPU power up count from gpu_pwrup_cnt (defined in 

PMU_GPU_PWRUP_CNT) to zero when VD_GPU power up request 

active, or VD_GPU will power down completely if VD_GPU power 
rw loxo down count from gpu_pwrdn_cnt (defined in 

PMU_GPU_PWRDN_CNT) to zero when VD_GPU power down 

request active. 

Otherwise, it means that VD_GPU will power up completely as 

soon as VD_GPU power up request active, or power down 

completely as soon as VD_GPU power down request active. 

1'bO: Disable 

1'b1: Enable 


PMU GPU PWRUP CNT 

Address: Operational Base + offset (0x8190) 

| Bit [Attr|ResetValue| Ci‘ ecritiom 
[31:20[RO_|Oxo0O reserved 


gpu_pwrup_cnt 
19:0 |RW |Oxfffff VD_GPU power up count. Number of clk_pmu used by counter 
logic. 


PMU GPU PWRDN CNT 

Address: Operational Base + offset (0x8194) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:20[RO_|Oxo0O_ reserved 


gpu_pwrdn_cnt 
19:0 |RW_|Oxfffff VD_GPU power down count. Number of clk_pmu used by counter 
logic. 


PMU NPU PWRUP CNT 

Address: Operational Base + offset (0x8198) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:20[RO_|Oxo0O_ reserved 


npu_pwrup_cnt 
19:0 |RW |Oxfffff VD_NPU power up count. Number of clk_pmu used by counter 
logic. 


PMU _NPU PWRDN_ CNT 
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Address: Operational Base + offset (0x819C 


| Bit |Attr|ResetValue| ss) —S—C‘iescription = 
31:20 


0x000 


31:20/RO | 
npu_pwrdn_cnt 

19:0 |RW |Oxfffff VD_NPU power down count. Number of clk_pmu used by counter 
logic. 


PMU MEM PWR GATE SFTCONO 
Address: Operational Base + offset (0x81A0) 


| Bit |Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pd_ispi1_mem_dwn_sftena 

Enable power down PD_ISPi's memory by software. 
1'bO: Disable 

1'b1: Enable 

pd_fec_mem_dwn_sftena 

Enable power down PD_FEC's memory by software. 
1'bO: Disable 

1'b1: Enable 

pd_vi_mem_dwn_sftena 

Enable power down PD_VI's memory by software. 
1'bO: Disable 

1'b1: Enable 

pd_avi_mem_dwn_sftena 

Enable power down PD_AV1's memory by software. 
1'bO: Disable 

1'b1: Enable 

pd_rga30_mem_dwn_sftena 

Enable power down PD_RGA30's memory by software. 
1'bO: Disable 

1'b1: Enable 


0x0 


pd_rkvdeci_mem_dwn_sftena 

Enable power down PD_RKVDEC1's memory by software. 
1'b0O: Disable 

1'b1: Enable 

pd_rkvdecO_mem_dwn_sftena 

Enable power down PD_RKVDECO's memory by software. 
1'bO: Disable 

1'b1: Enable 

pd_vencl_mem_dwn_sftena 

Enable power down PD_VENC1's memory by software. 
1'bO: Disable 

1'bi: Enable 

pd_vencO_mem_dwn_sftena 

Enable power down PD_VENCO's memory by software. 
1'b0O: Disable 

1'b1: Enable 

pd_npu2_mem_dwn_sftena 

Enable power down PD_NPU2's memory by software. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


pd_npu1l_mem_dwn_sftena 

4 RW |oxo Enable power down PD_NPU1's memory by software. 
1'bO: Disable 
1'b1: Enable 


pd_nputop_mem_dwn_sftena 
3 rw loxo Enable power down PD_NPUTOP's memory by software. 
1'bO: Disable 
1'b1: Enable 
2:0 [RO |oxo reserved 


PMU MEM PWR GATE SFTCON1 
Address: Operational Base + offset (0x81A4 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
Site We: /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
pd_center_mem_dwn_sftena 
15 Rw loxo Enable power down PD_CENTER's memory by software. 
1'bO: Disable 
1'b1: Enable 
pd_crypto_mem_dwn_sftena 
14 Rw lox0 Enaile power down PD_CRYPTO's memory by software. 
1'bO: Disable 
1'b1: Enable 
pd_sdmmc_mem_dwn_sftena 
13 Rw lox0 Enavle power down PD_SDMMC's memory by software. 
1'bO: Disable 
1'b1: Enable 


142 |RO_ [0x0 si freserved = 


pd_usb_mem_dwn_sftena 

11 rw loxo Enable power down PD_USB's memory by software. 
1'bO: Disable 
1'b1: Enable 


pd_sdio_mem_dwn_sftena 

10 rw loxo Enable power down PD_SDIO's memory by software. 
1'bO: Disable 
1'b1: Enable 
pd_nvm0_mem_dwn_sftena 

rw loxo Enable power down PD_NVMO's memory by software. 

1'b0O: Disable 
1'bi: Enable 

8 [RO |oxo, reserved 
pd_pcie_mem_dwn_sftena 

7 rw loxo Enable power down PD_PCIE's memory by software. 
1'bO: Disable 
1'b1: Enable 
pd_gmac_mem_dwn_sftena 

Rw lox0 Enable power down PD_GMAC's memory by software. 

1'bO: Disable 
1'b1: Enable 
pd_php_mem_dwn_sftena 

5 rw loxo Enable power down PD_PHP's memory by software. 
1'bO: Disable 
1'bi: Enable 
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| Bit |Attr[ResetValue| —————C—i‘“‘;C*C‘~CiS scription 
pd_audio_mem_dwn_sftena 
Enable power down PD_AUDIO's memory by software. 
1'bO: Disable 
1'b1: Enable 
pd_vo1l_mem_dwn_sftena 
Enable power down PD_VO1's memory by software. 
1'bO: Disable 
1'b1: Enable 
pd_vo0O_mem_dwn_sftena 
Enable power down PD_VOO's memory by software. 
1'bO: Disable 
1'b1: Enable 
pd_vop_mem_dwn_sftena 
Enable power down PD_VOP's memory by software. 
1'bO: Disable 
1'b1: Enable 
pd_rga31_mem_dwn_sftena 
Enable power down PD_RGA31's memory by software. 
1'bO: Disable 
1'b1: Enable 


PMU MEM PWR GATE SFTCON2 
Address: Operational Base + offset (0x81A8) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
3116) WO. |0x0000 1'bO: Write access disable 
1'bi: Write access enable 
[15:2 [RO |0x0000 reserved 


reserved A DP 
pd_ddr23_mem_dwn_sftena 

1 Rw loxo Enable power down VD_DDR23's memory by software. 
1'bO: Disable 
1'b1: Enable 
pd_ddr0i_mem_dwn_sftena 

Rw lox0 Enable power down VD_DDRO1's memory by software. 

1'bO: Disable 
1'bi: Enable 


PMU SUBMEM PWR GATE SFTCONO 
Address: Operational Base + offset (0x81BO 


| Bit_|Attr| Reset Value 


write_enable 
f Write enable for lower 16 bits, each bit is individual. 
3£; 16)WO ")0x0000 1'bO: Write access disable 
1'b1: Write access enable 


shrm_blk3_ds_ctrl 

15 rw loxo Contre! share memory block 3 deep sleep mode by software. 
1'bO: Invalid 
1'b1: Valid 
shrm_blk2_ds_ctrl 

14 rw loxo Contr! share memory block 2 deep sleep mode by software. 
1'bO: Invalid 
1'b1: Valid 
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| Bit |Attr|ResetValue| Ci@eescription 


shrm_blki_ds_ctrl 

Control share memory block 1 deep sleep mode by software. 
BS. RESON 1'b0: Invalid 

1'b1: Valid 


shrm_blkO_ds_ ctrl 

Control share memory block 0 deep sleep mode by software. 
1'bO: Invalid 

1'b1: Valid 

shrm_blk3_sd_ctrl 

Control share memory block 3 shutdown mode by software. 
1'bO: Invalid 

1'b1: Valid 

shrm_blk2_sd_ctrl 

Control share memory block 2 shutdown mode by software. 
1'bO: Invalid 

1'b1: Valid 

shrm_blki_sd_ctrl 

Control share memory block 1 shutdown mode by software. 
1'bO: Invalid 

1'b1: Valid 

shrm_blkO_sd_ctrl 

Control share memory block 0 shutdown mode by software. 
1'bO: Invalid 

1'b1: Valid 

shrm_blk3_ds_ena 

Enable share memory block 3 deep sleep mode by software. 
1'bO: Disable 

1'b1: Enable 

It should be set to 1 before shrm_blk3_ds_ctrl set to 1, and set 
to 0 after shrm_blk3_ds_ctrl set to 0. 

shrm_blk2_ds_ena 

Enable share memory block 2 deep sleep mode by software. 
1'bO: Disable 

1'b1: Enable 

It should be set to 1 before shrm_blk2_ds_ctrl set to 1, and set 
to 0 after shrm_blk2_ds_ctrl set to O. 

shrm_blk1i_ds_ena 

Enable share memory block 1 deep sleep mode by software. 
1'bO: Disable 

1'b1: Enable 

It should be set to 1 before shrm_blki_ds_ctrl set to 1, and set 
to 0 after shrm_blki_ds_ctrl set to 0. 

shrm_blkO_ds_ena 

Enable share memory block 0 deep sleep mode by software. 
1'bO: Disable 

1'b1: Enable 

It should be set to 1 before shrm_blkO_ds_ctrl set to 1, and set 
to O after shrm_blkO_ds_ctrl set to 0. 

shrm_blk3_sd_ena 

Enable share memory block 3 shutdown mode by software. 
1'bO: Disable 

1'b1: Enable 

It should be set to 1 before shrm_blk3_sd_ctrl set to 1, and set 
to 0 after shrm_blk3_sd_ctrl set to 0. 


0x0 


= 
= 


= 
oO 


= 


= 


= 


= 


= 


12 RW 
fe 
me few 
ao 
+ fe 
he 
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| Bit |Attr|ResetValue| ss Ci@eescription 


shrm_blk2_sd_ena 
Enable share memory block 2 shutdown mode by software. 
1'b0O: Disable 

2 ae ieee 1'b1: Enable 
It should be set to 1 before shrm_blk2_sd_ctrl set to 1, and set 
to O after shrm_blk2_sd_ctrl set to 0. 


shrm_blki_sd_ena 
Enable share memory block 1 shutdown mode by software. 
1'bO: Disable 

1 RW /Ox0 1'b1: Enable 
It should be set to 1 before shrm_blki_sd_ctrl set to 1, and set 
to O after shrm_blk1_sd_ctrl set to 0. 


shrm_blkO_sd_ena 

Enable share memory block 0 shutdown mode by software. 
1'bO: Disable 

1'b1: Enable 

It should be set to 1 before shrm_blkO_sd_ctrl set to 1, and set 
to O after shrm_blkO_sd_ctrl set to 0. 


PMU SUBMEM PWR_ GATE SFTCON1 
Address: Operational Base + offset (0x81B4) 


| Bit |Attr| Reset Value, 


| tt escription sd 
write_enable 
; Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


voppostO_mem_dwn_sftena 

Enable shutdown VOPPOSTO memory by software. 
1'bO: Disable 

1'b1: Enable 

jpegenc3_mem_dwn_sftena 

Enable shutdown JPEGENC3 memory by software. 
1'bO: Disable 

1'b1: Enable 

jpegenc2_mem_dwn_sftena 

Enable shutdown JPEGENC2 memory by software. 
1'bO: Disable 

1'b1: Enable 


jpegenci_mem_dwn_sftena 

Enable shutdown JPEGENC1 memory by software. 
Be BNE ON 1'bO: Disable 

1'b1: Enable 
pr feefe 


jpegencO_mem_dwn_sftena 

Enable shutdown JPEGENCO memory by software. 
1'bO: Disable 

1'b1: Enable 

jpegdec_mem_dwn_sftena 

Enable shutdown JPEGDEC memory by software. 
1'bO: Disable 

1'b1: Enable 

iep_mem_dwn_sftena 

Enable shutdown IEP memory by software. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| ss ——C—“‘—C*C‘~Ci scription 
rga2_mem_dwn_sftena 
Enable shutdown RGA2 memory by software. 
1'bO: Disable 
1'b1: Enable 
vdpu_mem_dwn_sftena 
Enable shutdown VDPU memory by software. 
1'bO: Disable 
1'b1: Enable 
usb3_mem_dwn_sftena 
Enable shutdown USB30TG_2 memory by software. 
1'bO: Disable 
1'b1: Enable 
sata_mem_dwn_sftena 
Enable shutdown SATA_0/1/2 memory by software. 
1'bO: Disable 
1'b1: Enable 
phpmmu_mem_dwn_sftena 
Enable shutdown PHPMMU memory by software. 
1'bO: Disable 
1'b1: Enable 
pciemmu_mem_dwn_sftena 
Enable shutdown PCIEMMU memory by software. 
1'bO: Disable 
1'b1: Enable 
pcie1l2_mem_dwn_sftena 
Enable shutdown PCIE3_1L2 memory by software. 
1'bO: Disable 
1'b1: Enable 
pcie1l1_mem_dwn_sftena 
Enable shutdown PCIE3_1L1 memory by software. 
1'bO: Disable 
1'b1: Enable 
pcie1l0O_mem_dwn_sftena 
Enable shutdown PCIE3_1LO memory by software. 
1'bO: Disable 
1'b1: Enable 


PMU SUBMEM PWR GATE SFTCON2 
Address: Operational Base + offset (0x81B8) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31,46)WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Csi—‘“CSs—s—s—SsSSSSCSCiCS 


15:9 |RO_|0x00___—[reserved 


dsihosti_mem_dwn_sftena 
Enable shutdown DSIHOST1 memory by software. 
RY oe 1'bO: Disable 
1'b1: Enable 
dsihostO_mem_dwn_sftena 
Enable shutdown DSIHOSTO memory by software. 
Fe tN EXO 1'bO: Disable 
1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


vopwb_mem_dwn_sftena 

Enable shutdown VOPWB memory by software. 
Bue eae 1'bO: Disable 

1'b1: Enable 


vopdolby3_mem_dwn_sftena 

Enable shutdown VOPDOLBY3 memory by software. 
1'bO: Disable 

1'b1: Enable 

vopdolby2_mem_dwn_sftena 

Enable shutdown VOPDOLBY2 memory by software. 
1'bO: Disable 

1'b1: Enable 


0x0 


vopdolby1_mem_dwn_sftena 


Enable shutdown VOPDOLBY1 memory by software. 
1'bO: Disable 

1'b1: Enable 

voppost3_mem_dwn_sftena 

Enable shutdown VOPPOST3 memory by software. 
1'b0O: Disable 

1'b1: Enable 

voppost2_mem_dwn_sftena 

Enable shutdown VOPPOST2 memory by software. 
1'bO: Disable 

1'b1: Enable 

voppost1_mem_dwn_sftena 

Enable shutdown VOPPOST1 memory by software. 
1'b0O: Disable 

1'b1: Enable 


PMU SUBMEM PWR GATE STS 
Address: Operational Base + offset (Ox81BC 


dsihosti_mem_dwn_stat 
DSIHOST1 memory power status. 
1'bO: Power up 

1'b1: Power down 
dsihostO_mem_dwn_stat 
DSIHOSTO memory power status. 
1'bO: Power up 

1'b1i: Power down 


vopwb_mem_dwn_stat 
VOPWB memory power status. 
1'bO: Power up 

1'b1: Power down 


vopdolby3_mem_dwn_stat 
VOPDOLBY3 memory power status. 
1'bO: Power up 

1'b1: Power down 
vopdolby2_mem_dwn_stat 
VOPDOLBY2 memory power status. 
1'bO: Power up 

1'b1: Power down 
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| Bit |Attr[ResetValue| ss ——C—i‘“‘;C™C~Ci scription 
vopdolby1_mem_dwn_stat 
VOPDOLBY1 memory power status. 
1'bO: Power up 
1'b1: Power down 
voppost3_mem_dwn_stat 
VOPPOST3 memory power status. 
1'bO: Power up 
1'b1: Power down 
voppost2_mem_dwn_stat 
VOPPOST2 memory power status. 
1'bO: Power up 
1'b1: Power down 
voppost1_mem_dwn_stat 
VOPPOST1 memory power status. 
1'bO: Power up 
1'b1: Power down 
voppostO_mem_dwn_stat 
VOPPOSTO memory power status. 
1'bO: Power up 
1'b1: Power down 
jpegenc3_mem_dwn_stat 
JPEGENC3 memory power status. 
1'bO: Power up 
1'b1: Power down 
jpegenc2_mem_dwn_stat 


JPEGENC2 memory power status. 
1'bO: Power up 
1'b1: Power down 


jpegenc1_mem_dwn_stat 
JPEGENC1 memory power status. 
1'bO: Power up 

1'b1: Power down 
jpegencO_mem_dwn_stat 
JPEGENCO memory power status. 
1'bO: Power up 

1'b1: Power down 
jpegdec_mem_dwn_stat 
JPEGDEC memory power status. 
1'bO: Power up 

1'b1: Power down 
iep_mem_dwn_stat 

IEP memory power status. 

1'bO: Power up 

1'b1: Power down 
rga2_mem_dwn_stat 

RGA2 memory power status. 
1'bO: Power up 

1'b1: Power down 
vdpu_mem_dwn_stat 

VDPU memory power status. 
1'bO: Power up 

1'b1: Power down 
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| Bit |Attr|ResetValue| Ci@eescription 


usb3_mem_dwn_stat 
USB30TG_2 memory power status. 

10 nee 1'bO: Power up 
1'b1: Power down 

ope sata_mem_dwn_stat 

0 SATA_0/1/2 memory power status. 
x0 Shane 

1'bO: Power up 
1'b1: Power down 
phpmmu_mem_dwn_stat 
PHPMMU memory power status. 
1'bO: Power up 
1'b1: Power down 
pciemmu_mem_dwn_stat 

7 PCIEMMU memory power status. 
1'bO: Power up 
1'b1: Power down 


pcie1l2_mem_dwn_stat 
PCIE3_1L2 memory power status. 
1'bO: Power up 

1'b1: Power down 


pcie1l1_mem_dwn_stat 


PCIE3_1L1 memory power status. 
1'bO: Power up 

1'b1: Power down 
pcie1l0O_mem_pwr_stat 

PCIE3_1L0O memory power status. 
1'bO: Power up 

1'b1: Power down 
shrm_blk3_pwr_stat 

Share memory block 3 power status. 
1'bO: Power up 

1'b1: Power down 
shrm_blk2_pwr_stat 

Share memory block 2 power status. 
1'bO: Power up 

1'bi: Power down 
shrm_blk1_pwr_stat 

Share memory block 1 power status. 
1'bO: Power up 

1'b1: Power down 
shrm_blkO_pwr_stat 

Share memory block 0 power status. 
1'bO: Power up 

1'b1: Power down 


PMU SUBMEM PWR ACK BYPASS CONO 
Address: Operational Base + offset (0x81C0 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Fi TS WO" | 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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ResetValue] Ci eescription 


voppostO_mem_pwr_ack_bypass_ena 

Enable bypass VOPPOSTO memory power up or power down 

acknowledge. If asserted, it does not need to wait for VOPPOSTO 
RW |0x0 memory power up or power down acknowledge for PD_VOP 

power up or power down flow. 

1'bO: Disable 


1i'bi: Enable 


jpegenc3_mem_pwr_ack_bypass_ena 

Enable bypass JPEGENC3 memory power up or power down 
acknowledge. If asserted, it does not need to wait for JPEGENC3 
memory power up or power down acknowledge for PD_VDPU 
power up or power down flow. 

1'bO: Disable 

1'b1: Enable 

jpegenc2_mem_pwr_ack_bypass_ena 

Enable bypass JPEGENC2 memory power up or power down 
acknowledge. If asserted, it does not need to wait for JPEGENC2 
memory power up or power down acknowledge for PD_VDPU 
power up or power down flow. 

1'bO: Disable 

1'b1: Enable 

jpegenc1_mem_pwr_ack_bypass_ena 

Enable bypass JPEGENC1 memory power up or power down 
acknowledge. If asserted, it does not need to wait for JPEGENC1 


0x0 memory power up or power down acknowledge for PD_VDPU 
power up or power down flow. 
1'bO: Disable 
1'b1: Enable 


jpegencO_mem_pwr_ack_bypass_ena 

Enable bypass JPEGENCO memory power up or power down 
acknowledge. If asserted, it does not need to wait for JPEGENCO 
memory power up or power down acknowledge for PD_VDPU 
power up or power down flow. 

1'bO: Disable 

1'b1: Enable 

jpegdec_mem_pwr_ack_bypass_ena 

Enable bypass JPEGDEC memory power up or power down 
acknowledge. If asserted, it does not need to wait for JPEEGDEC 
memory power up or power down acknowledge for PD_VDPU 
power up or power down flow. 

1'bO: Disable 

1'b1: Enable 

iep_mem_pwr_ack_bypass_ena 

Enable bypass IEP memory power up or power down 
acknowledge. If asserted, it does not need to wait for IEP 
memory power up or power down acknowledge for PD_VDPU 
power up or power down flow. 

1'bO: Disable 

1'b1: Enable 
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ResetValue] Cieescription 


rga2_mem_pwr_ack_bypass_ena 

Enable bypass RGA2 memory power up or power down 

acknowledge. If asserted, it does not need to wait for RGA2 
RW /|0x0 memory power up or power down acknowledge for PD_VDPU 

power up or power down flow. 

1'bO: Disable 

1'b1: Enable 


vdpu_mem_pwr_ack_bypass_ena 

Enable bypass VDPU memory power up or power down 
acknowledge. If asserted, it does not need to wait for VDPU 
memory power up or power down acknowledge for PD_VDPU 
power up or power down flow. 

1'bO: Disable 

1'b1: Enable 

usb3_mem_pwr_ack_bypass_ena 

Enable bypass USB30TG_2 memory power up or power down 
acknowledge. If asserted, it does not need to wait for 
USB30TG_2 memory power up or power down acknowledge for 
PD_PHP power up or power down flow. 

1'bO: Disable 

1'b1: Enable 

sata_mem_pwr_ack_bypass_ena 

Enable bypass SATA_0/1/2 memory power up or power down 
acknowledge. If asserted, it does not need to wait for SATA_0/1/2 
memory power up or power down acknowledge for PD_PHP power 
up or power down flow. 


0x0 
1'bO: Disable 
1i'bi: Enable 


phpmmu_mem_pwr_ack_bypass_ena 

Enable bypass PHPMMU memory power up or power down 
acknowledge. If asserted, it does not need to wait for PHPMMU 
memory power up or power down acknowledge for PD_PHP power 
up or power down flow. 

1'bO: Disable 

1'b1: Enable 

pciemmu_mem_pwr_ack_bypass_ena 

Enable bypass PCIEMMU memory power up or power down 
acknowledge. If asserted, it does not need to wait for PCIEMMU 
memory power up or power down acknowledge for PD_PHP power 
up or power down flow. 

1'bO: Disable 

1'b1: Enable 

pcie1ll2_mem_pwr_ack_bypass_ena 

Enable bypass PCIE3_1L2 memory power up or power down 
acknowledge. If asserted, it does not need to wait for PCIE3_1L2 
memory power up or power down acknowledge for PD_PHP power 
up or power down flow. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| —————Cti‘“C;C‘~Ci scription 
pcie1ll_mem_pwr_ack_bypass_ena 
Enable bypass PCIE3_1L1 memory power up or power down 
acknowledge. If asserted, it does not need to wait for PCIE3_1L1 
memory power up or power down acknowledge for PD_PHP power 
up or power down flow. 
1'bO: Disable 


1'b1: Enable 

pcie1l0_mem_pwr_ack_bypass_ena 

Enable bypass PCIE3_1LO memory power up or power down 
acknowledge. If asserted, it does not need to wait for PCIE3_1L0 
memory power up or power down acknowledge for PD_PHP power 
up or power down flow. 

1'bO: Disable 

1'b1: Enable 


PMU SUBMEM PWR ACK BYPASS CON1 
Address: Operational Base + offset (0x81C4 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
15:13 
12 
11 
10 


15:13, 
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shrm_blk3_dwn_ack_bypass_ena 


Enable bypass share memory block3 memory power up or power 
down acknowledge. If asserted, it does not need to wait for share 
memory block3 memory power up or power down acknowledge 
for PD_CENTER power up or power down flow. 

1'bO: Disable 

1'b1: Enable 


shrm_blk1_dwn_ack_bypass_ena 

Enable bypass share memory blocki memory power up or power 
down acknowledge. If asserted, it does not need to wait for share 
memory block1 memory power up or power down acknowledge 
for PD_CENTER power up or power down flow. 

1'b0O: Disable 

1'b1: Enable 

shrm_blkO_dwn_ack_bypass_ena 

Enable bypass share memory blockO memory power up or power 
down acknowledge. If asserted, it does not need to wait for share 
memory blockO memory power up or power down acknowledge 
for PD_CENTER power up or power down flow. 

1'bO: Disable 

1'b1: Enable 


RO [Oxo 
shrm_blk2_dwn_ack_bypass_ena 
Enable bypass share memory block2 memory power up or power 
down acknowledge. If asserted, it does not need to wait for share 
RW /|0x0 memory block2 memory power up or power down acknowledge 
for PD_CENTER power up or power down flow. 
1'bO: Disable 
1'b1: Enable 


RK3588 TRM-Part1 


ResetValue] Ci eescription 


dsihosti_mem_pwr_ack_bypass_ena 

Enable bypass DSIHOST1 memory power up or power down 

acknowledge. If asserted, it does not need to wait for DSIHOST1 
RW /|0x0 memory power up or power down acknowledge for PD_VOP 

power up or power down flow. 

1'bO: Disable 


1'bi: Enable 


dsihostO_mem_pwr_ack_bypass_ena 

Enable bypass DSIHOSTO memory power up or power down 
acknowledge. If asserted, it does not need to wait for DSIHOSTO 
memory power up or power down acknowledge for PD_VOP 
power up or power down flow. 

1'bO: Disable 

1'b1: Enable 

vopwb_mem_pwr_ack_bypass_ena 

Enable bypass VOPWB memory power up or power down 
acknowledge. If asserted, it does not need to wait for VOPWB 
memory power up or power down acknowledge for PD_VOP 
power up or power down flow. 

1'bO: Disable 

1'b1: Enable 

vopdolby3_mem_pwr_ack_bypass_ena 

Enable bypass VOPDOLBY3 memory power up or power down 
acknowledge. If asserted, it does not need to wait for 
VOPDOLBY3 memory power up or power down acknowledge for 
PD_VOP power up or power down flow. 

1'bO: Disable 

1'b1: Enable 


vopdolby2_mem_pwr_ack_bypass_ena 
0x0 


Enable bypass VOPDOLBY2 memory power up or power down 
acknowledge. If asserted, it does not need to wait for 
VOPDOLBY2 memory power up or power down acknowledge for 
PD_VOP power up or power down flow. 

1'bO: Disable 

1'b1: Enable 

vopdolby1_mem_pwr_ack_bypass_ena 

Enable bypass VOPDOLBY1 memory power up or power down 
acknowledge. If asserted, it does not need to wait for 
VOPDOLBY1 memory power up or power down acknowledge for 
PD_VOP power up or power down flow. 

1'bO: Disable 

1'b1: Enable 

voppost3_mem_pwr_ack_bypass_ena 

Enable bypass VOPPOST3 memory power up or power down 
acknowledge. If asserted, it does not need to wait for VOPPOST3 
memory power up or power down acknowledge for PD_VOP 
power up or power down flow. 

1'bO: Disable 

1'b1: Enable 
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voppost2_mem_pwr_ack_bypass_ena 
Enable bypass VOPPOST2 memory power up or power down 
acknowledge. If asserted, it does not need to wait for VOPPOST2 
memory power up or power down acknowledge for PD_VOP 
power up or power down flow. 
1'bO: Disable 


1'b1: Enable 

voppost1_dwn_ack_bypass_ena 

Enable bypass VOPPOST1 memory power up or power down 
acknowledge. If asserted, it does not need to wait for VOPPOST1 
memory power up or power down acknowledge for PD_VOP 
power up or power down flow. 

1'bO: Disable 

1'b1: Enable 


PMU_QCHANNEL PWR_CON 
Address: Operational Base + offset (0x81D0 
| Bit [Attr|ResetValue| Ci eScritiom 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 
busgic_itsi_qch_ena 
Enable BUSGIC-ITS1 Q-Channel power control by hardware. 
1'bO: Disable 
1'b1: Enable 
busgic_itsO_qch_ena 
Enable BUSGIC-ITSO Q-Channel power control by hardware. 
1'bO: Disable 
1'b1: Enable 
phpgic_its_qch_ena 
Enable PHPGIC-ITS Q-Channel power control by hardware. 
1'bO: Disable 


31:16}WO |0x0000 


1'bi: Enable 


pciemmu_tcu_qch_ena 

Enable PCIEMMU-TCU Q-Channel power control by hardware. 
1'b0O: Disable 

1'b1: Enable 

pciemmu_tbu_qch_ena 

Enable PCIEMMU-TBU Q-Channel power control by hardware. 
1'b0O: Disable 

1'b1: Enable 

phpmmu_tcu_qch_ena 

Enable PHPMMU-TCU Q-Channel power control by hardware. 
1'b0O: Disable 

1'b1: Enable 

phpmmu_tbu_qch_ena 

Enable PHPMMU-TBU Q-Channel power control by hardware. 
1'bO: Disable 

1'b1: Enable 


PMU _QCHANNEL PWR_SFTCON 
Address: Operational Base + offset (0x81D4) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP FSO; (0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 [RO |Ox000_ reserved 

busgic_its1_qch_sftena 

Enable BUSGIC-ITS1 Q-Channel power control by software. 

1'bO: Disable 

1'b1: Enable 

busgic_itsO_qch_sftena 

Enable BUSGIC-ITSO Q-Channel power control by software. 

1'bO: Disable 

1'b1: Enable 


phpgic_its_qch_sftena 
Enable PHPGIC-ITS Q-Channel power control by software. 
1'bO: Disable 


1'b1: Enable 

pciemmu_tcu_qch_sftena 

Enable PCIEMMU-TCU Q-Channel power control by software. 
1'bO: Disable 

1'b1: Enable 

pciemmu_tbu_qch_sftena 

Enable PCIEMMU-TBU Q-Channel power control by software. 
1'bO: Disable 

1'b1: Enable 

phpmmu_tcu_qch_sftena 

Enable PHPMMU-TCU Q-Channel power control by software. 
1'bO: Disable 

1'b1: Enable 

phpmmu_tbu_qch_sftena 

Enable PHPMMU-TBU Q-Channel power control by software. 
1'bO: Disable 

1'b1: Enable 


PMU QCHANNEL PWR STS 
Address: Operational Base + offset (0x81D8 


busgic_itsi_qch_req 

Request status for BUSGIC-ITS1 Q-Channel power control. 
1'bO: Not valid request 

1'b1: Valid request 

busgic_itsO_qch_req 

Request status for BUSGIC-ITSO Q-Channel power control. 
1'bO: Not valid request 


1'b1: Valid request 

phpgic_its_qch_req 

Request status for PHPGIC-ITS Q-Channel power control. 
1'bO: Not valid request 

1'b1: Valid request 


pciemmu_tcu_qch_req 

Request status for PCIEMMU-TCU Q-Channel power control. 
1'bO: Not valid request 

1'b1: Valid request 
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| Bit |Attr[ResetValue| —— ——C—i‘“‘;C‘~Ci escrito 
pciemmu_tbu_qch_regq 
Request status for PCIEMMU-TBU Q-Channel power control. 
1'bO: Not valid request 
1'b1: Valid request 
phpmmu_tcu_qch_req 
Request status for PHPMMU-TCU Q-Channel power control. 
1'bO: Not valid request 
1'b1: Valid request 
phpmmu_tbu_qch_req 
Request status for PHPMMU-TBU Q-Channel power control. 
1'bO: Not valid request 
1'b1: Valid request 
busgic_itsi_qch_active 
Active status for PHPBUS-ITS1 Q-Channel power control. 
1'bO: Inactive 
1'b1: Active 
busgic_itsO_qch_active 
Active status for PHPBUS-ITSO Q-Channel power control. 
1'bO: Inactive 
1'b1: Active 
phpgic_its_qch_active 
Active status for PHPGIC-ITS Q-Channel power control. 
1'bO: Inactive 
1'b1: Active 
pciemmu_tcu_qch_active 


Active status for PCIEMMU-TCU Q-Channel power control. 
1'bO: Inactive 
1'b1: Active 


pciemmu_tbu_qch_active 

Active status for PCIEMMU-TBU Q-Channel power control. 
1'bO: Inactive 

1'b1: Active 

phpmmu_tcu_qch_active 

Active status for PHPMMU-TCU Q-Channel power control. 
1'bO: Inactive 

1'b1i: Active 

phpmmu_tbu_qch_active 

Active status for PHPMMU-TBU Q-Channel power control. 
1'bO: Inactive 

1'b1: Active 

busgic_its1_qch_deny 

Deny status for PRBUSGIC-ITS1 Q-Channel power control. 
1'bO: Not deny 

1'b1: Deny 

busgic_itsO_qch_deny 

Deny status for BUSGIC-ITSO Q-Channel power control. 
1'bO: Not deny 

1'b1: Deny 

phpgic_its_qch_deny 

Deny status for PHPGIC-ITS Q-Channel power control. 
1'b0O: Not deny 

1'b1: Deny 
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| Bit |Attr|ResetValue| Ci eescription 


pciemmu_tcu_qch_deny 

Deny status for PCIEMMU-TCU Q-Channel power control. 
10 0x0 hn: 

1'bO: Not deny 

1'b1: Deny 

pciemmu_tbu_qch_deny 

Deny status for PCIEMMU-TBU Q-Channel power control. 

0x0 ed 

1'bO: Not deny 

1'b1: Deny 

phpmmu_tcu_qch_deny 

Deny status for PHPMMU-TCU Q-Channel power control. 

1'b0O: Not deny 

1'b1: Den 

phpmmu_tbu_qch_deny 
7 Deny status for PHPMMU-TBU Q-Channel power control. 

1'bO: Not deny 

1'b1: Deny 


busgic_itsi_qch_accept 

Accept status for BUSGIC-ITS1 Q-Channel power control. 
1'bO: Not accept 

1'b1: Accept 

busgic_itsO_qch_accept 

Accept status for BUSGIC-ITSO Q-Channel power control. 
1'bO: Not accept 

1'b1: Accept 

phpgic_its_qch_accept 

Accept status for PHPGIC-ITS Q-Channel power control. 
1'bO: Not accept 

1'b1: Accept 

pciemmu_tcu_qch_accept 

Accept status for PCIEMMU-TCU Q-Channel power control. 
1'bO: Not accept 

1'b1: Accept 

pciemmu_tbu_qch_accept 

Accept status for PCIEMMU-TBU Q-Channel power control. 
1'bO: Not accept 

1'bi: Accept 

phpmmu_tcu_qch_accept 

Accept status for PHPMMU-TCU Q-Channel power control. 
1'bO: Not accept 

1'b1: Accept 

phpmmu_tbu_qch_accept 

Accept status for PHPMMU-TBU Q-Channel power control. 
1'bO: Not accept 

1'b1: Accept 


PMU DEBUG INFO CON 
Address: Operational Base + offset (0x81E0 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


i5:11]RO_|Ox0O reserved 
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| Bit |Attr[ResetValue| ss ——“‘is‘“C*C*C‘~Ci critic 
cpu_power_state_sel 
Select CPU power state as debug information output to IO. 
1'bO: Not select 
1'b1: Select 
corel_power_state_sel 
Select BIGCORE1 power state as debug information output to IO. 
1'bO: Not select 
1'b1: Select 
core0_power_state_sel 
Select BIGCOREO power state as debug information output to IO. 
1'bO: Not select 
1'b1: Select 
cpu7_power_state_sel 
Select CPU7 power state as CPU power state. 
1'bO: Not select 
1'b1: Select 
cpu6_power_state_sel 
Select CPU6 power state as CPU power state. 
1'bO: Not select 
1'b1: Select 


cpu5_power_state_sel 


Select CPU5 power state as CPU power state. 
1'bO: Not select 

1'b1: Select 

cpu4_power_state_sel 

Select CPU4 power state as CPU power state. 
1'bO: Not select 

1'b1: Select 

cpu3_power_state_sel 

Select CPU3 power state as CPU power state. 
1'bO: Not select 

1'b1: Select 

cpu2_power_state_sel 

Select CPU2 power state as CPU power state. 
1'bO: Not select 

1'b1i: Select 

cpul_power_state_sel 

Select CPU1 power state as CPU power state. 
1'bO: Not select 

1'b1: Select 

cpu0_power_state_sel 

Select CPUO power state as CPU power state. 
1'bO: Not select 

1'b1: Select 


PMU VOP SUBPD PWR CHAIN STS 
Address: Operational Base + offset (Ox81E4 
Reset Value 


vop_dsc8k_cO_pwr_stat 


PD_VOPDSC8K power chain 0 power state. 
1'b0O: Power down 
1'b1: Power up 
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| Bit [Attr|ResetValue| —Ci@Deescription 
vop_dsc8k_c1_pwr_stat 
PD_VOPDSC8K power chain 1 power state. 
1'bO: Power down 
1'b1: Power up 
vop_dsc8k_mem_pwr_stat 
PD_VOPDSC8K memory power state. 
1'bO: Power up 
1'b1: Power down 
vop_dsc4k_cO_pwr_stat 
PD_VOPDSC4K power chain 0 power state. 
1'bO: Power down 
1'b1: Power up 
vop_dsc4k_ci_pwr_stat 
PD_VOPDSC4K power chain 1 power state. 
1'bO: Power down 
1'b1: Power up 
vop_dsc4k_mem_pwr_stat 
PD_VOPDSC4K memory power state. 
1'bO: Power up 
1'b1: Power down 
vop_esmart_cO_pwr_stat 
PD_VOPESMART power chain 0 power state. 
1'bO: Power down 
1'b1: Power up 
vop_esmart_cl_pwr_stat 
PD_VOPESMART power chain 1 power state. 
1'bO: Power down 
1'b1: Power up 
vop_esmart_mem_pwr_stat 
PD_VOPESMART memory power state. 
1'bO: Power up 
1'b1: Power down 
vop_cluster3_cO_pwr_stat 
PD_VOPCLUSTER3 power chain 0 power state. 
1'bO: Power down 
1'b1: Power up 
vop_cluster3_c1i_pwr_stat 
PD_VOPCLUSTER3 power chain 1 power state. 
1'bO: Power down 
1'b1: Power up 
vop_cluster3_mem_pwr_stat 
PD_VOPCLUSTER3 memory power state. 
1'bO: Power up 
1'b1: Power down 
vop_cluster2_cO_pwr_stat 
PD_VOPCLUSTER2 power chain 0 power state. 
1'bO: Power down 
1'b1: Power up 
vop_cluster2_c1_pwr_stat 
PD_VOPCLUSTER2 power chain 1 power state. 
1'bO: Power down 
1'b1: Power up 
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| Bit |Attr[ResetValue| —— ———Ci—“‘;*—C*C‘~Ci scription 
vop_cluster2_mem_pwr_stat 
PD_VOPCLUSTER2 memory power state. 
1'bO: Power up 
1'b1: Power down 
vop_cluster1i_cO_pwr_stat 
PD_VOPCLUSTER1 power chain 0 power state. 
1'bO: Power down 
1'b1: Power up 
vop_clusteri_ci_pwr_stat 
PD_VOPCLUSTER1 power chain 1 power state. 
1'bO: Power down 
1'b1: Power up 
vop_cluster1_mem_pwr_stat 
PD_VOPCLUSTER1 memory power state. 
1'bO: Power up 
1'b1: Power down 
vop_clusterO_cO_pwr_stat 
PD_VOPCLUSTERO power chain 0 power state. 
1'bO: Power down 
1'b1: Power up 
vop_clusterO_c1i_pwr_stat 
PD_VOPCLUSTERO power chain 1 power state. 
1'bO: Power down 
1'b1: Power up 
vop_clusterO_mem_pwr_stat 
PD_VOPCLUSTERO memory power state. 
1'bO: Power up 
1'b1: Power down 


PMU PWR CHAINO STSO 
Address: Operational Base + offset (Ox81E8 


| Bit_|Attr| Reset Value 


pd_pcie_cO_pwr_stat 

31 0x0 The power state of PD_PCIE power chain 0. 
1'bO: Power down 
1'b1: Power up 
pd_gmac_cO_pwr_stat 

30 0x0 The power state of PD_GMAC power chain 0. 
1'bO: Power down 
1'b1: Power up 


pd_php_cO_pwr_stat 

29 The power state of PD_PHP power chain 0. 
1'bO: Power down 
1'b1: Power up 
pd_audio_cO_pwr_stat 

28 The power state of PD_AUDIO power chain 0. 
1'bO: Power down 
1'b1: Power up 
pd_vo1_cO_pwr_stat 

27 The power state of PD_VO1 power chain 0. 
1'bO: Power down 
1'b1: Power up 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pd_vo0_cO_pwr_stat 
The power state of PD_VOO power chain 0. 
1'b0O: Power down 
1'b1: Power up 
pd_vop_cO_pwr_stat 
The power state of PD_VOP power chain 0. 
1'b0O: Power down 
1'b1: Power up 
pd_rga31_cO_pwr_stat 
The power state of PD_RGA31 power chain 0. 
1'b0O: Power down 
1'b1: Power up 
pd_isp1_cO_pwr_stat 
The power state of PD_ISP1 power chain 0. 
1'b0O: Power down 
1'b1: Power up 
pd_fec_cO_pwr_stat 
The power state of PD_FEC power chain 0. 
1'b0O: Power down 
1'b1: Power up 
pd_vi_cO_pwr_stat 
The power state of PD_VI power chain 0. 
1'b0O: Power down 
1'b1: Power up 
pd_avi_cO_pwr_stat 


The power state of PD_AV1 power chain 0. 
1'bO: Power down 

1'b1: Power up 

pd_rga30_cO_pwr_stat 

The power state of PD_RGA30. 

1'bO: Power down 

1'b1: Power up 


pd_vdpu_cO_pwr_stat 

The power state of PD_VDPU power chain 0. 
1'b0: Power down 

1'b1: Power up 

pd_rkvdeci_cO_pwr_stat 

The power state of PD_RKVDEC1 power chain 0. 
1'b0O: Power down 

1'b1: Power up 

pd_rkvdecO_cO_pwr_stat 

The power state of PD_RKVDECO power chain 0. 
1'bO: Power down 

1'b1: Power up 

pd_vencl1_cO_pwr_stat 

The power state of PD_VENC1 power chain 0. 
1'b0O: Power down 

1'b1: Power up 

pd_vencO_cO_pwr_stat 

The power state of PD_VENCO power chain 0. 
1'b0O: Power down 

1'b1: Power up 
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| Bit |Attr|ResetValue| Ci@eescription 


pd_npu2_cO_pwr_stat 

13 0x0 The power state of PD_NPU2 power chain 0. 
1'bO: Power down 
1'b1: Power up 
pd_npui_cO_pwr_stat 

12 0x0 The power state of PD_NPU1 power chain 0. 
1'b0O: Power down 
1'b1: Power up 
pd_nputop_cO_pwr_stat 

11 0x0 The power state of PD_NPUTOP power chain 0. 
1'b0O: Power down 
1'b1: Power up 


10:8 [RO |OxO si reserved 


pd_cpu_7_cO_pwr_stat 

7 Ox4 The power state of PD_CPU_7 power chain 0. 
1'bO: Power down 
1'b1: Power up 


pd_cpu_6_cO_pwr_stat 

The power state of PD_CPU_6 power chain 0. 
1'b0O: Power down 

1'b1: Power up 


Ox1 


pd_cpu_5_cO_pwr_stat 


The power state of PD_CPU_5 power chain 0. 
1'b0O: Power down 

1'b1: Power up 

pd_cpu_4 _cO_pwr_stat 

The power state of PD_CPU_4 power chain 0. 
1'bO: Power down 

1'b1: Power up 

pd_cpu_3_cO_pwr_stat 

The power state of PD_CPU_3 power chain 0. 
1'b0O: Power down 

1'b1: Power up 

pd_cpu_2_cO_pwr_stat 

The power state of PD_CPU_2 power chain 0. 
1'bO: Power down 

1'b1: Power up 

pd_cpu_1_cO_pwr_stat 

The power state of PD_CPU_1 power chain 0. 
1'b0: Power down 

1'b1: Power up 

pd_cpu_O_cO_pwr_stat 

The power state of PD_CPU_0O power chain 0. 
1'b0O: Power down 

1'b1: Power up 


PMU PWR CHAINO STS1 

Address: Operational Base + offset (Ox81EC) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:8 [RO _|0xo00000__—ifreserved 


pd_center_cO_pwr_stat 

7 Ox4 The power state of PD_CENTER power chain 0. 
1'b0O: Power down 
1'b1: Power up 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1230 


RK3588 TRM-Part1 


| Bit |Attr[ResetValue| ss ——C—i‘“‘;C™Céi scription 
pd_crypto_cO_pwr_stat 
The power state of PD_CRYPTO power chain 0. 
1'bO: Power down 
1'b1: Power up 
pd_sdmmc_cO_pwr_stat 
The power state of PD_SDMMC power chain 0. 
1'bO: Power down 
1'b1: Power up 
pd_secure_cO_pwr_stat 
The power state of PD_SECURE power chain 0. 
1'bO: Power down 
1'b1: Power up 


pd_usb_cO_pwr_stat 


The power state of PD_USB power chain 0. 
1'b0: Power down 

1'b1: Power up 

pd_sdio_cO_pwr_stat 

The power state of PD_SDIO power chain 0. 
1'b0: Power down 

1'b1: Power up 

pd_nvm0O_cO_pwr_stat 

The power state of PD_NVMO power chain 0. 
1'b0: Power down 

1'b1: Power up 

pd_nvm_cO_pwr_stat 

The power state of PD_NVM power chain 0. 
1'b0O: Power down 

1'b1: Power up 


PMU PWR CHAIN1 STSO 
Address: Operational Base + offset (Ox81FO 


| Bit_|Attr| Reset Value 


pd_pcie_cl_pwr_stat 

31 0x0 The power state of PD_PCIE power chain 1. 
1'b0O: Power down 
1'b1: Power up 
pd_gmac_ci_pwr_stat 

30 0x0 The power state of PD_GMAC power chain 1. 
1'b0O: Power down 
1'b1: Power up 


pd_php_c1_pwr_stat 

The power state of PD_PHP power chain 1. 
29 

1'b0O: Power down 

1'b1: Power up 

pd_audio_c1_pwr_stat 

The power state of PD_AUDIO power chain 1. 
28 

1'b0: Power down 

1'b1: Power up 

pd_vo1_cl1_pwr_stat 

The power state of PD_VO1 power chain 1. 
27 

1'b0O: Power down 

1'b1: Power up 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pd_vo0_cl1_pwr_stat 
The power state of PD_VOO power chain 1. 
1'b0O: Power down 
1'b1: Power up 
pd_vop_ci_pwr_stat 
The power state of PD_VOP power chain 1. 
1'b0O: Power down 
1'b1: Power up 
pd_rga31_ci_pwr_stat 
The power state of PD_RGA31 power chain 1. 
1'b0O: Power down 
1'b1: Power up 
pd_ispi_c1_pwr_stat 
The power state of PD_ISP1 power chain 1. 
1'b0O: Power down 
1'b1: Power up 
pd_fec_c1_pwr_stat 
The power state of PD_FEC power chain 1. 
1'b0O: Power down 
1'b1: Power up 
pd_vi_cl1_pwr_stat 
The power state of PD_VI power chain 1. 
1'b0O: Power down 
1'b1: Power up 
pd_avi_cl_pwr_stat 


The power state of PD_AV1 power chain 1. 
1'bO: Power down 

1'b1: Power up 

pd_rga30_ci_pwr_stat 

The power state of PD_RGA30. 

1'bO: Power down 

1'b1: Power up 


pd_vdpu_ci_pwr_stat 

The power state of PD_VDPU power chain 1. 
1'b0O: Power down 

1'b1: Power up 

pd_rkvdeci_cl_pwr_stat 

The power state of PD_RKVDEC1 power chain 1. 
1'b0O: Power down 

1'b1: Power up 

pd_rkvdecO_c1_pwr_stat 

The power state of PD_RKVDECO power chain 1. 
1'b0O: Power down 

1'b1: Power up 

pd_vencl_ci_pwr_stat 

The power state of PD_VENC1 power chain 1. 
1'b0O: Power down 

1'b1: Power up 

pd_vencO_cl1_pwr_stat 

The power state of PD_VENCO power chain 1. 
1'b0O: Power down 

1'b1: Power up 
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| Bit |Attr|ResetValue| SS Ci@eescription 


pd_npu2_c1_pwr_stat 

The power state of PD_NPU2 power chain 1. 
13 0x0 

1'b0O: Power down 

1'b1: Power up 

pd_npui_ci_pwr_stat 

The power state of PD_NPU1 power chain 1. 
12 0x0 

1'b0O: Power down 

1'b1: Power up 

pd_nputop_ci_pwr_stat 

The power state of PD_NPUTOP power chain 1. 
11 0x0 

1'b0: Power down 

1'b1: Power up 


10:8 [RO |OxO_sireserved 


pd_cpu_7_ci_pwr_stat 

The power state of PD_CPU_7 power chain 
7 Ox1 ; 

1'bO: Power down 

1'b1: Power up 


pd_cpu_6_ci_pwr_stat 

The power state of PD_CPU_6 power chain 
1'bO: Power down 

1'b1: Power up 


Ox1 


pd_cpu_5_ci_pwr_stat 


The power state of PD_CPU_5 power chain 
1'bO: Power down 

1'b1: Power up 

pd_cpu_4_ci_pwr_stat 

The power state of PD_CPU_4 power chain 
1'bO: Power down 

1'b1: Power up 

pd_cpu_3_ci_pwr_stat 

The power state of PD_CPU_3 power chain 
1'bO: Power down 

1'b1: Power up 

pd_cpu_2_ci_pwr_stat 

The power state of PD_CPU_2 power chain 
1'bO: Power down 

1'b1: Power up 

pd_cpu_1_ci_pwr_stat 

The power state of PD_CPU_1 power chain 
1'bO: Power down 

1'b1: Power up 

pd_cpu_O_ci_pwr_stat 

The power state of PD_CPU_0O power chain 
1'bO: Power down 

1'b1: Power up 


PMU PWR CHAIN1 STS1 

Address: Operational Base + offset (0x81F4) 

| Bit |Attr|Reset Value] C(eescription = 
[31:8 |RO_[0x000000__—i|reserved 


pd_center_c1_pwr_stat 

7 Ox4 The power state of PD_CENTER power chain 1. 
1'b0O: Power down 
1'b1: Power up 
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| Bit [Attr|ResetValue| —C(@Deescription 
pd_crypto_cl1_pwr_stat 
The power state of PD_CRYPTO power chain 1. 
1'b0O: Power down 
1'b1: Power up 
pd_sdmmc_ci_pwr_stat 
The power state of PD_SDMMC power chain 1. 
1'b0O: Power down 
1'b1: Power up 
pd_secure_c1_pwr_stat 
The power state of PD_SECURE power chain 1. 
1'b0O: Power down 
1'b1: Power up 


pd_usb_c1_pwr_stat 


The power state of PD_USB power chain 1. 
1'b0O: Power down 

1'b1: Power up 

pd_sdio_c1_pwr_stat 

The power state of PD_SDIO power chain 1. 
1'b0O: Power down 

1'b1: Power up 

pd_nvm0O_c1_pwr_stat 

The power state of PD_NVMO power chain 1. 
1'b0O: Power down 

1'b1: Power up 

pd_nvm_ci_pwr_stat 

The power state of PD_NVM power chain 1. 
1'b0O: Power down 

1'b1: Power up 


PMU PWR MEM STSO 
Address: Operational Base + offset (0x81F8 


| Bit_|Attr| Reset Value 


pd_pcie_mem_pwr_stat 

31 Ox The power state of PD_PCIE memory. 
1'bO: Power up 
1'b1: Power down 
pd_gmac_mem_pwr_stat 

30 0 The power state of PD_GMAC memory. 

x1 EReer ahs 

1'bO: Power up 
1'b1: Power down 


pd_php_mem_pwr_stat 

The power state of PD_PHP memory. 
29 

1'bO: Power up 

1'b1: Power down 

pd_audio_mem_pwr_stat 

The power state of PD_AUDIO memory. 
28 

1'bO: Power up 

1'b1: Power down 

pd_vo1l_mem_pwr_stat 

The power state of PD_VO1 memory. 
27 

1'bO: Power up 

1'b1: Power down 
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| Bit [Attr|ResetValue| —C(@Deescription 
pd_vo0O_mem_pwr_stat 
The power state of PD_VOO memory. 
1'bO: Power up 
1'b1: Power down 
pd_vop_mem_pwr_stat 
The power state of PD_VOP memory. 
1'bO: Power up 
1'b1: Power down 
pd_rga31_mem_pwr_stat 
The power state of PD_RGA31 memory. 
1'bO: Power up 
1'b1: Power down 
pd_isp1_mem_pwr_stat 
The power state of PD_ISP1 memory. 
1'bO: Power up 
1'b1: Power down 
pd_fec_mem_pwr_stat 
The power state of PD_FEC memory. 
1'bO: Power up 
1'b1: Power down 
pd_vi_mem_pwr_stat 
The power state of PD_VI memory. 
1'bO: Power up 
1'b1: Power down 


pd_avi_mem_pwr_stat 
The power state of PD_AV1 memory. 


1'bO: Power up 

1'b1: Power down 
pd_rga30_mem_pwr_stat 

The power state of PD_RGA30 memory. 
1'bO: Power up 

1'b1: Power down 


is [RO _|0xo_ si reserved 


pr fo fon pd_rkvdeci_mem_pwr_stat 
The power state of PD_RKVDEC1 memory. 
17 Ox1 oo. 
1'bO: Power up 
1'b1: Power down 
pd_rkvdecO_mem_pwr_stat 
16 Ox4 The power state of PD_RKVDECO memory. 
1'bO: Power up 
1'b1: Power down 
pd_vencl_mem_pwr_stat 
15 The power state of PD_VENC1 memory. 
1'bO: Power up 
1'b1: Power down 
fo pd_vencO_mem_pwr_stat 
The power state of PD_VENCO memory. 
14 
1'bO: Power up 
1'b1: Power down 
pd_npu2_mem_pwr_stat 
13 The power state of PD_NPU2 memory. 
1'bO: Power up 
1'b1: Power down 
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| Bit |Attr|ResetValue| Cieescription 


pd_npuil_mem_pwr_stat 
12 Ox4 The power state of PD_NPU1 memory. 
1'bO: Power up 
1'b1: Power down 
apo pd_nputop_mem_pwr_stat 
The power state of PD_NPUTOP memory. 
11 Ox1 
1'bO: Power up 
1'b1: Power down 


10:8 |RO_|OxO_ reserved 


pd_cpu_7_mem_pwr_stat 

7 0x0 The power state of PD_CPU_7 memory. 
1'bO: Power up 
1'b1: Power down 


pd_cpu_6_mem_pwr_stat 

The power state of PD_CPU_6 memory. 
1'bO: Power up 

1'b1: Power down 


0x0 


pd_cpu_5_mem_pwr_stat 
The power state of PD_CPU_5 memory. 
1'bO: Power up 


1'b1: Power down 
pd_cpu_4_mem_pwr_stat 

The power state of PD_CPU_4 memory. 
1'bO: Power up 

1'b1: Power down 
pd_cpu_3_mem_pwr_stat 

The power state of PD_CPU_3 memory. 
1'bO: Power up 

1'b1: Power down 

pd_cpu_2_ mem_pwr_stat 

The power state of PD_CPU_2 memory. 
1'bO: Power up 

1'b1: Power down 
pd_cpu_1_mem_pwr_stat 

The power state of PD_CPU_1 memory. 
1'bO: Power up 

1'b1: Power down 
pd_cpu_O_mem_pwr_stat 

The power state of PD_CPU_O memory. 
1'bO: Power up 

1'b1: Power down 


PMU PWR_MEM_ STS1 
Address: Operational Base + offset (0x81FC) 


| Bit |Attr|/ResetValue| Ci eescription 
31:15]RO_|0x00000 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pd_dsu_mem_pwr_stat 
The power state of VD_LITDSU memory. 
1'bO: Power up 
1'b1: Power down 
Bit{10] used to indicate "Snoop filter and LTDB RAMs" memory 
power state. 
Bit[11] used to indicate "L3 Tag ways 0~3, L3 Data portion O, and 
L3 Victim RAMs" memory state. 
Bit[12] used to indicate "L3 Tag ways 4~7" memory power state. 
Bit[13] used to indicate "L3 Tag ways 8~11, L3 Data portion 1 
RAMs" memory power state. 
Bit[14] used to indicate other memory power state. 
pd_ddr23_mem_pwr_stat 
The power state of VD_DDR23 memory. 
1'bO: Power up 
1'b1: Power down 
pd_ddr01i_mem_pwr_stat 
The power state of VD_DDRO1 memory. 
1'bO: Power up 
1'b1: Power down 


pd_center_mem_pwr_stat 
The power state of PD_CENTER memory. 


1'bO: Power up 

1'b1: Power down 
pd_crypto_mem_pwr_stat 

The power state of PD_CRYPTO memory. 
1'bO: Power up 

1'bi: Power down 
pd_sdmmc_mem_pwr_stat 

The power state of PD_SDMMC memory. 
1'bO: Power up 

1'b1: Power down 


4 |RO_|oxo_ ss freserved 


pd_usb_mem_pwr_stat 
0x0 The power state of PD_USB memory. 
1'bO: Power up 
1'b1: Power down 


pd_sdio_mem_pwr_stat 

> 0x0 The power state of PD_SDIO memory. 
1'bO: Power up 
1'b1: Power down 


pd_nvm0_mem_pwr_stat 
0x0 The power state of PD_NVMO memory. 


1'bO: Power up 
1'b1: Power down 


jo RO _|ox0_ reserved 


PMU BISR_ CONO 
Address: Operational Base + offset (0x8200) 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—s—“CSsSSSSC“‘CC‘*d 


115:12/RO_|0x0 [reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


bisr_initrstn_dis 

Disable initial reset for memory repair logic. 
vs Bone 1'bO: Enable 

1'b1: Disable 

bisr_sft_ena 

Enable memory repair control by software. 

ROX? 1'b0: Disable 
1'b1: Enable 


bisr_resetn_sft 
9 Jaw ae bisr_resetN by software. 


bisr_repair_mode 

Memory repair mode. 

1'bO: Serial repair mode. In this mode, memory repair will start 
after power domain is power up, not need to wait for other 
domain power up. If multi domains are power up at the same 
time, the repair is executed according to the repair group order. 
1'b1: Parallel repair mode. In this mode, memory repair will not 
start until all specified power domains are : 
bisr_timeout_ena 

Enable memory repair timeout counter. 

1'b0O: Disable 

1'bi: Enable 

bisr_clkgate_sftena 

Enable memory repair clock gating by software. If asserted, 


memory repair clock is gated. 
1'bO: Disable 
1'b1: Enable 


bisr_clkgate_ena 
Enable memory repair auto clock gating by hardware. If asserted, 
memory repair clock is auto gated when memory repair is idle. 
1'bO: Disable 
1'bi: Enable 
bisr_pdgdone_sel 
PDGDone source selection. 
If bitLi]=1, PDGDone come from bisr_PDGDone, controlled by 
hardware. 
If bit{2]=1, PDGDone come from sft_PDGDone 
(pd_xx_pdgdone_sftena), controlled by software. 
If bit{3]=1, PDGDone come from bisr_Done, controlled by 
hardware. 
If bit[4]=1, PDGDone come from bisr_timeout, controlled by 
hardware. 

one bit can be set to 1 at a time. 
bisr_init 
Enable memory repair initialization. 
When asserted, the chip will startup memory repair for memory 
of power on if external memory repair information is ready. It 
should be set to 0 if chip is reset by software. 
1'bO: Disable 
1'b1: Enable 


PMU BISR CON1 
Address: Operational Base + offset (0x8204) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pd_rga31_repair_ena 

Enable memory repair for PD_RGA31 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_isp1_repair_ena 

Enable memory repair for PD_ISP1 by hardware. 
1'b0O: Disable 

1'b1: Enable 

pd_fec_repair_ena 

Enable memory repair for PD_FEC by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vi_repair_ena 

Enable memory repair for PD_VI by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_avi_repair_ena 

Enable memory repair for PD_AV1 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_rga30_repair_ena 

Enable memory repair for PD_RGA30 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vdpu_repair_ena 

Enable memory repair for PD_VDPU by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_rkvdeci_repair_ena 

Enable memory repair for PD_RKVDEC1 by hardware. 
1'b0O: Disable 

1'b1: Enable 

pd_rkvdecO_repair_ena 

Enable memory repair for PD_RKVDECO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_venci_repair_ena 

Enable memory repair for PD_VENC1 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vencO_repair_ena 

Enable memory repair for PD_VENCO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_npu2_repair_ena 

Enable memory repair for PD_NPU2 by hardware. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| ————Ci‘“;C™C~Ci scription 
pd_npui_repair_ena 
Enable memory repair for PD_NPU1 by hardware. 
1'bO: Disable 
1'b1: Enable 


pd_nputop_repair_ena 
Enable memory repair for PD_NPUTOP by hardware. 


1'bO: Disable 

1'b1: Enable 

pd_gpu_bisr_ena 

Enable memory repair for VD_GPU by hardware. 
1'bO: Disable 

1'b1: Enable 


jo JRO _|oxo_ si reserved 


PMU BISR CON2 
Address: Operational Base + offset (0x8208 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pd_bus_repair_ena 

Enable memory repair for PD_BUS by hardware. 
1'b0O: Disable 

1'b1: Enable 

pd_ddr23_repair_ena 

Enable memory repair for VD_DDR23 by hardware. 
1'bO: Disable 

1'b1i: Enable 

pd_ddr0O1i_repair_ena 

Enable memory repair for VD_DDRO1 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_center_repair_ena 

Enable memory repair for PD_CENTER by hardware. 


mo OS Disable 
1'b1: Enable 


pd_crypto_repair_ena 

Enable memory repair for PD_CRYPTO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_sdmmc_repair_ena 

Enable memory repair for PD_SDMMC by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_usb_repair_ena 

Enable memory repair for PD_USB by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_sdio_repair_ena 

Enable memory repair for PD_SDIO by hardware. 
1'bO: Disable 

1'b1: Enable 


RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 


2 
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| Bit |Attr|ResetValue| Ci@eescription 


PMU_BISR_CONS3 


pd_nvm0O_repair_ena 

Enable memory repair for PD_NVMO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_pcie_repair_ena 

Enable memory repair for PD_PCIE by hardware. 

1'bO: Disable 

1'b1: Enable 

pd_gmac_repair_ena 

Enable memory repair for PD_GMAC by hardware. 
1'bO: Disable 

1'b1: Enable 


pd_php_repair_ena 

Enable memory repair for PD_PHP by hardware. 
1'bO: Disable 

1'b1: Enable 


pd_audio_repair_ena 

Enable memory repair for PD_AUDIO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vol_repair_ena 

Enable memory repair for PD_VO1 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vo0_repair_ena 

Enable memory repair for PD_VOO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vop_repair_ena 

Enable memory repair for PD_VOP by hardware. 
1'bO: Disable 

1'b1: Enable 


Address: Operational Base + offset (0x820C) 


31:16}WO |0x0000 


Reset Value[ Ci esscription 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 

1'b1: Write access enable 

pd_vopesmart_repair_ena 

Enable memory repair for PD_VOPESMART by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vopdsc4k_repair_ena 

Enable memory repair for PD_VOPDSC4K by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vopdsc8k_repair_ena 

Enable memory repair for PD_VOPDSC8K by hardware. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| —————Ci—“;C*C‘~CiS scription 
pd_vopcluster3_repair_ena 

Enable memory repair for PD_VOPCLUSTER3 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vopcluster2_repair_ena 

Enable memory repair for PD_VOPCLUSTER2 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vopcluster1_repair_ena 

Enable memory repair for PD_VOPCLUSTER1 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_vopcluster0O_repair_ena 

Enable memory repair for PD_VOPCLUSTERO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_cpuO_repair_ena 

Enable memory repair for PD_CPUO by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_cpul_repair_ena 

Enable memory repair for PD_CPU1 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_cpu2_repair_ena 

Enable memory repair for PD_CPU2 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_cpu3_repair_ena 

Enable memory repair for PD_CPU3 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_cpu4_repair_ena 

Enable memory repair for PD_CPU4 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_cpu5_repair_ena 

Enable memory repair for PD_CPU5 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_cpu6_repair_ena 

Enable memory repair for PD_CPU6 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_cpu7_repair_ena 

Enable memory repair for PD_CPU7 by hardware. 
1'bO: Disable 

1'b1: Enable 

pd_dsu_repair_ena 

Enable memory repair for PD_DSU by hardware. 
1'bO: Disable 

1'b1: Enable 
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PMU _BISR_CON4 
Address: Operational Base + offset (0x8210) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pd_rga31_repair_sftena 

Enable memory repair for PD_RGA31 by software. 
1'bO: Disable 

1'b1: Enable 

pd_ispi_repair_sftena 

Enable memory repair for PD_ISP1 by software. 
1'bO: Disable 

1'b1: Enable 

pd_fec_repair_sftena 

Enable memory repair for PD_FEC by software. 
1'bO: Disable 

1'b1: Enable 

pd_vi_repair_sftena 

Enable memory repair for PD_VI by software. 
1'bO: Disable 

1'b1: Enable 

pd_avi_repair_sftena 

Enable memory repair for PD_AV1 by software. 
1'bO: Disable 

1'b1: Enable 

pd_rga30_repair_sftena 

Enable memory repair for PD_RGA30 by software. 
1'bO: Disable 

1'b1: Enable 

pd_vdpu_repair_sftena 

Enable memory repair for PD_VDPU by software. 
1'bO: Disable 

1'b1: Enable 

pd_rkvdeci_repair_sftena 

Enable memory repair for PD_RKVDEC1 by software. 
1'b0O: Disable 

1'b1: Enable 

pd_rkvdecO_repair_sftena 

Enable memory repair for PD_RKVDECO by software. 
1'bO: Disable 

1'b1: Enable 

pd_vencl_repair_sftena 

Enable memory repair for PD_VENC1 by software. 
1'bO: Disable 

1'b1: Enable 

pd_vencO_repair_sftena 

Enable memory repair for PD_VENCO by software. 
1'bO: Disable 

1'b1: Enable 

pd_npu2_repair_sftena 

Enable memory repair for PD_NPU2 by software. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| Ci‘ Ci scription 
pd_npui_repair_sftena 
Enable memory repair for PD_NPU1 by software. 
1'bO: Disable 
1'b1: Enable 
pd_nputop_repair_sftena 
Enable memory repair for PD_NPUTOP by software. 
1'bO: Disable 
1'b1: Enable 
pd_gpu_bisr_sftena 
Enable memory repair for VD_GPU by software. 
1'bO: Disable 
1'b1: Enable 
pd_pmu1_repair_sftena 
Enable memory repair for PD_PMU1 by software. 
1'bO: Disable 
1'b1: Enable 


PMU _BISR CONS 
Address: Operational Base + offset (0x8214) 


| Bit |Attr| Reset Value 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
31-16/WO: |0x0000 1'bO: Write access disable 

1'b1: Write access enable 


pd_bus_repair_sftena 

Enable memory repair for PD_BUS by software. 
1'bO: Disable 

1'b1: Enable 

pd_ddr23_repair_sftena 

Enable memory repair for VD_DDR23 by software. 
1'b0O: Disable 

1'bi: Enable 

pd_ddr01_repair_sftena 

Enable memory repair for VD_DDRO1 by software. 
1'bO: Disable 

1'bi: Enable 


pd_center_repair_sftena 

Enable memory repair for PD_CENTER by software. 
RW | Ox2 1'bO: Disable 

1'b1: Enable 


pd_crypto_repair_sftena 

Enable memory repair for PD_CRYPTO by software. 
1'bO: Disable 

1'b1: Enable 

pd_sdmmc_repair_sftena 

Enable memory repair for PD_SDMMC by software. 
1'bO: Disable 

1'b1: Enable 

pd_usb_repair_sftena 

Enable memory repair for PD_USB by software. 
1'bO: Disable 

1'b1: Enable 


¥ 
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| Bit |Attr[ResetValue| ss ——Ci‘“‘;C‘Ci scription 
pd_sdio_repair_sftena 
Enable memory repair for PD_SDIO by software. 
1'bO: Disable 
1'b1: Enable 
pd_nvm0O_repair_sftena 
Enable memory repair for PD_NVMO by software. 
1'bO: Disable 
1'b1: Enable 
pd_pcie_repair_sftena 
Enable memory repair for PD_PCIE by software. 
1'bO: Disable 
1'b1: Enable 
pd_gmac_repair_sftena 
Enable memory repair for PD_GMAC by software. 
1'bO: Disable 
1'b1: Enable 


pd_php_repair_sftena 


Enable memory repair for PD_PHP by software. 
1'bO: Disable 

1'b1: Enable 

pd_audio_repair_sftena 

Enable memory repair for PD_AUDIO by software. 
1'bO: Disable 

1'b1: Enable 

pd_voi_repair_sftena 

Enable memory repair for PD_VO1 by software. 
1'bO: Disable 

1'b1: Enable 

pd_vo0_repair_sftena 

Enable memory repair for PD_VOO by software. 
1'bO: Disable 

1'b1: Enable 

pd_vop_repair_sftena 

Enable memory repair for PD_VOP by software. 
1'bO: Disable 

1'b1: Enable 


PMU _ BISR CON6 
TBC ia Operational Base + offset (0x8218) 


write_enable 

Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 

1'b1i: Write access enable 
pd_vopesmart_repair_sftena 


31:16}WO |0x0000 


Enable memory repair for PD_VOPESMART by software. 
1'bO: Disable 
1'b1: Enable 


pd_vopdsc4k_repair_sftena 

Enable memory repair for PD_VOPDSC4K by software. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


pd_vopdsc8k_repair_sftena 

13 RW 0x0 Enable memory repair for PD_VOPDSC8K by software. 
1'bO: Disable 
1'b1: Enable 


pd_vopcluster3_repair_sftena 

Enable memory repair for PD_VOPCLUSTER3 by software. 
1'bO: Disable 

1'b1: Enable 

pd_vopcluster2_repair_sftena 

Enable memory repair for PD_VOPCLUSTER2 by software. 
1'bO: Disable 

1'b1: Enable 

pd_vopcluster1_repair_sftena 

Enable memory repair for PD_VOPCLUSTER1 by software. 
1'bO: Disable 

1'b1: Enable 

pd_vopclusterO_repair_sftena 

Enable memory repair for PD_VOPCLUSTERO by software. 
1'bO: Disable 

1'b1: Enable 

pd_cpuO_repair_sftena 

Enable memory repair for PD_CPUO by software. 
1'bO: Disable 

1'b1: Enable 

pd_cpul1_repair_sftena 

Enable memory repair for PD_CPU1 by software. 
1'bO: Disable 

1'b1: Enable 

pd_cpu2_repair_sftena 

Enable memory repair for PD_CPU2 by software. 
1'bO: Disable 

1'b1: Enable 

pd_cpu3_repair_sftena 

Enable memory repair for PD_CPU3 by software. 
1'bO: Disable 

1'b1: Enable 

pd_cpu4_repair_sftena 

Enable memory repair for PD_CPU4 by software. 
1'bO: Disable 

1'b1: Enable 

pd_cpu5_repair_sftena 

Enable memory repair for PD_CPU5 by software. 
1'bO: Disable 

1'b1: Enable 

pd_cpu6_repair_sftena 

Enable memory repair for PD_CPU6 by software. 
1'bO: Disable 

1'b1: Enable 

pd_cpu7_repair_sftena 

Enable memory repair for PD_CPU7 by software. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


pd_dsu_repair_sftena 

Rw lox0 Enable memory repair for PD_DSU by software. 
1'bO: Disable 
1'b1: Enable 


PMU BISR CON7 
Address: Operational Base + offset (0x821C 


| Bit _|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
3116|WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pd_rga31_pdgdone_sftena 

Configure repair done for PD_RGA31 by software. 
1'bO: Inactive 

1'b1: Active 

pd_ispi_pdgdone_sftena 

Configure repair done for PD_ISP1 by software. 
1'bO: Inactive 

1'b1: Active 

pd_fec_pdgdone_sftena 

Configure repair done for PD_FEC by software. 
1'bO: Inactive 

1'b1: Active 

pd_vi_pdgdone_sftena 

Configure repair done for PD_VI by software. 
1'bO: Inactive 

1'b1: Active 

pd_avi_pdgdone_sftena 

Configure repair done for PD_AV1 by software. 


1'bO: Inactive 
1'b1: Active 


= 


= 


= 


pd_rga30_pdgdone_sftena 

Configure repair done for PD_RGA30 by software. 
1'bO: Inactive 

1'b1: Active 

pd_vdpu_pdgdone_sftena 

Configure repair done for PD_VDPU by software. 
1'bO: Inactive 

1'b1: Active 

pd_rkvdeci_pdgdone_sftena 

Configure repair done for PD_RKVDEC1 by software. 
1'bO: Inactive 

1'b1: Active 

pd_rkvdecO_pdgdone_sftena 

Configure repair done for PD_RKVDECO by software. 
1'bO: Inactive 

1'b1: Active 

pd_vencl_pdgdone_sftena 

Configure repair done for PD_VENC1 by software. 
1'bO: Inactive 

1'b1: Active 
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| Bit [Attr|ResetValue| —C(@Deescription 
pd_vencO_pdgdone_sftena 
Configure repair done for PD_VENCO by software. 
1'bO: Inactive 
1'b1: Active 
pd_npu2_pdgdone_sftena 
Configure repair done for PD_NPU2 by software. 
1'bO: Inactive 
1'b1: Active 


pd_npui_pdgdone_sftena 
Configure repair done for PD_NPU1 by software. 
1'bO: Inactive 


1'b1: Active 

pd_nputop_pdgdone_sftena 

Configure repair done for PD_NPUTOP by software. 
1'bO: Inactive 

1'b1: Active 

pd_gpu_pdgdone_sftena 

Configure repair done for VD_GPU by software. 
1'bO: Inactive 

1'b1: Active 

pd_pmu1_pdgdone_sftena 

Configure repair done for PD_PMU1 by software. 
1'bO: Inactive 

1'b1: Active 


PMU BISR CONS 
Address: Operational Base + offset (0x8220 


| Bit_|Attr| Reset Value 
31:16|Wo 


write_enable 

0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


pd_bus_pdgdone_sftena 

Configure repair done for PD_BUS by software. 
1'bO: Inactive 

1'b1: Active 

pd_ddr23_pdgdone_sftena 

Configure repair done for VD_DDR23 by software. 
1'bO: Inactive 

1'b1: Active 


pd_ddr01_pdgdone_sftena 

Configure repair done for VD_DDRO1 by software. 
1'bO: Inactive 

1'b1: Active 


pd_center_pdgdone_sftena 

Configure repair done for PD_CENTER by software. 
1'bO: Inactive 

1'b1: Active 

pd_crypto_pdgdone_sftena 

Configure repair done for PD_CRYPTO by software. 
1'bO: Inactive 

1'b1: Active 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pd_sdmmc_pdgdone_sftena 
Configure repair done for PD_SDMMC by software. 
1'bO: Inactive 
1'b1: Active 
pd_usb_pdgdone_sftena 
Configure repair done for PD_USB by software. 
1'bO: Inactive 
1'b1: Active 
pd_sdio_pdgdone_sftena 
Configure repair done for PD_SDIO by software. 
1'bO: Inactive 
1'b1: Active 
pd_nvm0O_pdgdone_sftena 
Configure repair done for PD_NVMO by software. 
1'bO: Inactive 
1'b1: Active 
pd_pcie_pdgdone_sftena 
Configure repair done for PD_PCIE by software. 
1'bO: Inactive 
1'b1: Active 


pd_gmac_pdgdone_sftena 


Configure repair done for PD_GMAC by software. 
1'bO: Inactive 

1'b1: Active 

pd_php_pdgdone_sftena 

Configure repair done for PD_PHP by software. 
1'bO: Inactive 

1'b1: Active 

pd_audio_pdgdone_sftena 

Configure repair done for PD_AUDIO by software. 
1'bO: Inactive 

1'b1: Active 

pd_voi_pdgdone_sftena 

Configure repair done for PD_VO1 by software. 
1'bO: Inactive 

1'b1: Active 

pd_vo0_pdgdone_sftena 

Configure repair done for PD_VOO by software. 
1'bO: Inactive 

1'b1: Active 

pd_vop_pdgdone_sftena 

Active repair PD_VOP by software. 

1'bO: Inactive 

1'b1: Active 


PMU _BISR_CON9 


Address: Operational Base + offset (0x8224 


| Bit_|Attr| Reset Value 


write_enable 


Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 


31:16}WO |0x0000 
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| Bit |Attr|ResetValue| Ci escription 


pd_vopesmart_pdgdone_sftena 

15 RW |0x0 Configure repair done for PD_VOPESMART by software. 
1'bO: Inactive 
1'b1i: Active 


pd_vopdsc4k_pdgdone_sftena 

Configure repair done for PD_VOPDSC4K by software. 
1'bO: Inactive 

1'b1: Active 

pd_vopdsc8k_pdgdone_sftena 

Configure repair done for PD_VOPDSCS8K by software. 
1'bO: Inactive 

1'b1: Active 

pd_vopcluster3_pdgdone_sftena 

Configure repair done for PD_VOPCLUSTER3 by software. 
1'bO: Inactive 

1'b1: Active 

pd_vopcluster2_pdgdone_sftena 

Configure repair done for PD_VOPCLUSTER2 by software. 
1'bO: Inactive 

1'b1: Active 

pd_vopcluster1_pdgdone_sftena 

Configure repair done for PD_VOPCLUSTER1 by software. 
1'bO: Inactive 

1'b1: Active 

pd_vopclusterO_pdgdone_sftena 

Configure repair done for PD_VOPCLUSTERO by software. 
1'bO: Inactive 

1'b1: Active 

pd_cpu0O_pdgdone_sftena 

Configure repair done for PD_CPUO by software. 

1'bO: Inactive 

1'b1: Active 

pd_cpu1_pdgdone_sftena 

Configure repair done for PD_CPU1 by software. 

1'bO: Inactive 

1'b1: Active 

pd_cpu2_pdgdone_sftena 

Configure repair done for PD_CPU2 by software. 

1'bO: Inactive 

1'b1: Active 

pd_cpu3_pdgdone_sftena 

Configure repair done for PD_CPU3 by software. 

1'bO: Inactive 

1'b1: Active 

pd_cpu4_pdgdone_sftena 

Configure repair done for PD_CPU4 by software. 

1'bO: Inactive 

1'b1: Active 

pd_cpu5_pdgdone_sftena 

Configure repair done for PD_CPU5 by software. 

1'bO: Inactive 

1'b1: Active 
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| Bit |Attr|ResetValue| Ci@eescription 


pd_cpu6_pdgdone_sftena 

] RW /ox0 Configure repair done for PD_CPU6 by software. 
1'bO: Inactive 
1'b1: Active 


pd_cpu7_pdgdone_sftena 


Configure repair done for PD_CPU7 by software. 
1'bO: Inactive 

1'b1: Active 

pd_dsu_pdgdone_sftena 

Configure repair done for PD_DSU by software. 
1'bO: Inactive 

1'b1: Active 


PMU_BISR_CON10 
Address: Operational Base + offset (0x8228) 


| Bit |Attr| Reset Value 


| t—“‘C;™SCCCDeScription sd 
write_enable 
Write Inactive for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access Active 
1'b1: Write access Inactive 


pd_rga31_initrstn_sftena 

Configure initial reset for PD_RGA31 by software. 
1'bO: Active 

1'b1: Inactive 

pd_ispi_initrstn_sftena 

Configure initial reset for PD_ISP1 by software. 
1'bO: Active 

1'b1: Inactive 

pd_fec_initrstn_sftena 

Configure initial reset for PD_FEC by software. 
1'bO: Active 

1'b1: Inactive 


pd_vi_initrstn_sftena 
Configure initial reset for PD_VI by software. 
1'bO: Active 
1'b1: Inactive 
pd_avi_initrstn_sftena 
Configure initial reset for PD_AV1 by software. 
1'bO: Active 
1'b1: Inactive 
pd_rga30_initrstn_sftena 
Configure initial reset for PD_RGA30 by software. 
1'bO: Active 
1'b1: Inactive 
pd_vdpu_initrstn_sftena 
Configure initial reset for PD_VDPU by software. 
1'bO: Active 
1'b1: Inactive 
pd_rkvdeci_initrstn_sftena 
Configure initial reset for PD_RKVDEC1 by software. 
1'bO: Active 
1'b1: Inactive 
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| Bit |Attr|ResetValue| ss Ci@eescription 


PMU_BISR_CON11 


pd_rkvdecO_initrstn_sftena 

Configure initial reset for PD_RKVDECO by software. 
1'bO: Active 

1'b1: Inactive 

pd_venc1_initrstn_sftena 

Configure initial reset for PD_VENC1 by software. 
1'bO: Active 

1'b1: Inactive 

pd_vencO_initrstn_sftena 

Configure initial reset for PD_VENCO by software. 
1'bO: Active 

1'b1: Inactive 


pd_npu2_initrstn_sftena 
Configure initial reset for PD_NPU2 by software. 
1'bO: Active 


1'b1: Inactive 

pd_npu1_initrstn_sftena 

Configure initial reset for PD_NPU1 by software. 
1'bO: Active 

1'b1: Inactive 

pd_nputop_initrstn_sftena 

Configure initial reset for PD_NPUTOP by software. 
1'bO: Active 

1'b1: Inactive 

pd_gpu_initrstn_sftena 

Configure initial reset for PD_PMU1 by software. 
1'bO: Active 

1'b1: Inactive 

pd_pmu1_initrstn_sftena 

Configure initial reset for PD_PMU1 by software. 
1'bO: Active 

1'b1: Inactive 


Address: Operational Base + offset (0x822C) 


| Bit |Attr|ResetValue| Ci escription 


31:16}WO |0x0000 


write_enable 

Write Inactive for lower 16 bits, each bit is individual. 
1'bO: Write access Active 

1'b1: Write access Inactive 
pd_bus_initrstn_sftena 

Configure initial reset for PD_BUS by software. 
1'bO: Active 

1'b1: Inactive 

pd_ddr23_initrstn_sftena 

Configure initial reset for VD_DDR23 by software. 
1'bO: Active 

1'b1: Inactive 

pd_ddr01_initrstn_sftena 

Configure initial reset for VD_DDRO1 by software. 
1'bO: Active 

1'b1: Inactive 
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| Bit |Attr|ResetValue| ss Ci@eescription 


pd_center_initrstn_sftena 

12 Rw lox0 Configure initial reset for PD_CENTER by software. 
1'bO: Active 
1'b1: Inactive 


pd_crypto_initrstn_sftena 

Configure initial reset for PD_CRYPTO by software. 
1'bO: Active 

1'b1: Inactive 

pd_sdmmc_initrstn_sftena 

Configure initial reset for PD_SDMMC by software. 
1'bO: Active 

1'b1: Inactive 

pd_usb_initrstn_sftena 

Configure initial reset for PD_USB by software. 
1'bO: Active 

1'b1: Inactive 

pd_sdio_initrstn_sftena 

Configure initial reset for PD_SDIO by software. 
1'bO: Active 

1'b1: Inactive 

pd_nvm0O_initrstn_sftena 

Configure initial reset for PD_NVMO by software. 
1'bO: Active 

1'b1: Inactive 

pd_pcie_initrstn_sftena 

Configure initial reset for PD_PCIE by software. 
1'bO: Active 

1'b1: Inactive 

pd_gmac_initrstn_sftena 

Configure initial reset for PD_GMAC by software. 
1'bO: Active 

1'b1: Inactive 

pd_php_initrstn_sftena 

Configure initial reset for PD_PHP by software. 
1'bO: Active 

1'b1: Inactive 

pd_audio_initrstn_sftena 

Configure initial reset for PD_AUDIO by software. 
1'bO: Active 

1'b1: Inactive 

pd_voi_initrstn_sftena 

Configure initial reset for PD_VO1 by software. 
1'bO: Active 

1'b1: Inactive 

pd_vo0_initrstn_sftena 

Configure initial reset for PD_VOO by software. 
1'bO: Active 

1'b1: Inactive 

pd_vop_initrstn_sftena 

Configure initial reset for PD_VOP by software. 
1'bO: Active 

1'b1: Inactive 
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PMU BISR_ CON12 
Address: Operational Base + offset (0x8230) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TO WO; 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


pd_vopesmart_initrstn_sftena 

Configure initial reset for PD_VOPESMART by software. 
1'bO: Active 

1'b1: Inactive 

pd_vopdsc4k_initrstn_sftena 

Configure initial reset for PD_VOPDSC4K by software. 
1'bO: Active 

1'b1: Inactive 

pd_vopdsc8k_initrstn_sftena 

Configure initial reset for PD_VOPDSC8K by software. 
1'bO: Active 

1'b1: Inactive 

pd_vopcluster3_initrstn_sftena 

Configure initial reset for PD_VOPCLUSTER3 by software. 
1'bO: Active 

1'b1: Inactive 

pd_vopcluster2_initrstn_sftena 

Configure initial reset for PD_VOPCLUSTER2 by software. 
1'bO: Active 

1'b1: Inactive 

pd_vopcluster1_initrstn_sftena 

Configure initial reset for PD_VOPCLUSTER1 by software. 
1'bO: Active 

1'b1: Inactive 

pd_vopcluster0_initrstn_sftena 

Configure initial reset for PD_VOPCLUSTERO by software. 
1'bO: Active 

1'b1: Inactive 

pd_cpu0_initrstn_sftena 

Configure initial reset for PD_CPUO by software. 

1'bO: Active 

1'b1: Inactive 

pd_cpu1_initrstn_sftena 

Configure initial reset for PD_CPU1 by software. 

1'bO: Active 

1'b1: Inactive 

pd_cpu2_initrstn_sftena 

Configure initial reset for PD_CPU2 by software. 

1'bO: Active 

1'b1: Inactive 

pd_cpu3_initrstn_sftena 

Configure initial reset for PD_CPU3 by software. 

1'bO: Active 

1'b1: Inactive 

pd_cpu4_initrstn_sftena 

Configure initial reset for PD_CPU4 by software. 

1'bO: Active 

1'b1: Inactive 
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| Bit |Attr|ResetValue| Ci eescription 


pd_cpu5_initrstn_sftena 

Configure initial reset for PD_CPU5 by software. 
3 RW ; : 

1'bO: Active 

1'b1: Inactive 

pd_cpu6_initrstn_sftena 

Configure initial reset for PD_CPU6 by software. 
2 RW ; : 

1'bO: Active 

1'b1: Inactive 


pd_cpu7_initrstn_sftena 

Configure initial reset for PD_CPU7 by software. 
1 RW ; : 

1'bO: Active 

1'b1: Inactive 

pd_dsu_initrstn_sftena 

Configure initial reset for PD_DSU by software. 

RW : : 
1'bO: Active 
1'b1: Inactive 


PMU BISR CON13 
Address: Operational Base + offset (0x8234) 


| Bit |Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31-16/WO: |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
15:14|RO |OxO —_—ifreserved 


reserved ca]! 
pciephy_initrstn_sftena 
13 RW lox0 Conngure repair initial reset for PCIEPHY by software. 
1'bO: Active 
1'b1: Inactive 
hdmirxphy_initrstn_sftena 
12 RW 0x0 Configure repair initial reset for HDMIRXPHY by software. 
1'bO: Active 
1'b1: Inactive 


]41:10/RO_|OxO_ [reserved 


pciephy_pdgdone_sftena 
Rw lox0 Configure repair done for PCIEPHY by software. 
1'bO: Inactive 
1'b1: Active 
hdmirxphy_pdgdone_sftena 
Rw lox0 Configure repair done for HDMIRXPHY by software. 
1'bO: Inactive 
1'b1: Active 
7:6 [RO [Oxo ———ifreserved 
pciephy_repair_sftena 
5 Rw lox0 Enable memory repair for PCIEPHY by software. 
1'bO: Disable 
1'bi: Enable 
hdmirxphy_repair_sftena 
4 Rw lox0 Enable memory repair for HDMIRXPHY by software. 
1'bO: Disable 
1'b1: Enable 


3:2 |RO [Oxo reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


pciephy_repair_ena 

1 RW lox1 Enavle memory repair for PCIEPHY by hardware. 
1'bO: Disable 
1'b1: Enable 


hdmirxphy_repair_ena 

Enable memory repair for HDMIRXPHY by hardware. 
1'b0O: Disable 

1'b1: Enable 


PMU BISR CON14 
Address: Operational Base + offset (0x8238 


| Bit |Attr| Reset Value, 


Po eseription 
bisr_timeout_cnt 

31:0 |RW_ |Oxffffffff BISR timeout count for PDGDone. Number of repair clock used by 
counter logic. 


PMU _BISR_STSO 

Address: Operational Base + offset (0x8280) 

| Bit [Attr/ResetValue| Ci ecription 
pd_bus_dwn_pdgdone 
PDGDone status for PD_BUS repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_ddr23_dwn_pdgdone 
PDGDone status for VD_DDR23 repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_ddr01_dwn_pdgdone 
PDGDone status for VD_DDRO1 repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_center_dwn_pdgdone 
PDGDone status for PD_CENTER repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_crypto_dwn_pdgdone 
PDGDone status for PD_CRYPTO repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_sdmmc_dwn_pdgdone 
PDGDone status for PD_SDMMC repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_usb_dwn_pdgdone 
PDGDone status for PD_USB repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_sdio_dwn_pdgdone 
PDGDone status for PD_SDIO repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_nvm0O_dwn_pdgdone 
PDGDone status for PD_NVMO repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
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| Bit [Attr|ResetValue| —C(Deescription 
pd_pcie_dwn_pdgdone 
PDGDone status for PD_PCIE repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_gmac_dwn_pdgdone 
PDGDone status for PD_GMAC repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_php_dwn_pdgdone 
PDGDone status for PD_PHP repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_audio_dwn_pdgdone 
PDGDone status for PD_AUDIO repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_vol_dwn_pdgdone 
PDGDone status for PD_VO1 repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_vo0_dwn_pdgdone 
PDGDone status for PD_VOO repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_vop_dwn_pdgdone 


PDGDone status for PD_VOP repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_rga31_dwn_pdgdone 

PDGDone status for PD_RGA31 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 


pd_isp1_dwn_pdgdone 

PDGDone status for PD_ISP1 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_fec_dwn_pdgdone 

PDGDone status for PD_FEC repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_vi_dwn_pdgdone 

PDGDone status for PD_VI repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_av1_dwn_pdgdone 

PDGDone status for PD_AV1 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_rga30_dwn_pdgdone 

PDGDone status for PD_RGA30 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1257 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci eescription 


pd_vdpu_dwn_pdgdone 

0x0 PDGDone status for PD_VDPU repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_rkvdeci_dwn_pdgdone 

0x0 PDGDone status for PD_RKVDEC1 repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_rkvdecO_dwn_pdgdone 

5 PDGDone status for PD_RKVDECO repair. 

1'bO: Repair not complete 
1'b1: Repair complete 


pd_vencl_dwn_pdgdone 

PDGDone status for PD_VENC1 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_venc0O_dwn_pdgdone 

PDGDone status for PD_VENCO repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_npu2_dwn_pdgdone 

PDGDone status for PD_NPU2 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_npui_dwn_pdgdone 

PDGDone status for PD_NPU1 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_nputop_dwn_pdgdone 

PDGDone status for PD_NPUTOP repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_gpu_bisr_pdgdone 

PDGDone status for VD_GPU repair. 
1'bO: Repair not complete 

1'b1i: Repair complete 
pd_pmu1_repair_pdgdone 

PDGDone status for PD_PMU1 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 


PMU BISR STSi 

Address: Operational Base + offset (0x8284) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:18[RO_|0xo000_ reserved 


pciephy_repair_pdgdone 

17 0x0 PDGDone status for PCIEPHY repair. 
1'bO: Repair not complete 
1'b1: Repair complete 


hdmirxphy_repair_pdgdone 

16 0x0 PDGDone status for HDMIRXPHY repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pd_vopesmart_repair_pdgdone 
PDGDone status for PD_VOPESMAKRT repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_vopdsc4k_repair_pdgdone 
PDGDone status for PD_VOPDSC4K repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_vopdsc8k_repair_pdgdone 
PDGDone status for PD_VOPDSC8K repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_vopcluster3_repair_pdgdone 
PDGDone status for PD_VOPCLUSTER3 repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_vopcluster2_repair_pdgdone 
PDGDone status for PD_VOPCLUSTER2 repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_vopcluster1_repair_pdgdone 
PDGDone status for PD_VOPCLUSTER1 repair. 
1'bO: Repair not complete 
1'b1: Repair complete 
pd_vopclusterO_repair_pdgdone 


PDGDone status for PD_VOPCLUSTERDO repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_cpuO_repair_pdgdone 

PDGDone status for PD_CPUO repair. 

1'bO: Repair not complete 

1'b1: Repair complete 


pd_cpul_repair_pdgdone 

PDGDone status for PD_CPU1 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_cpu2_repair_pdgdone 

PDGDone status for PD_CPU3 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_cpu3_repair_pdgdone 

PDGDone status for PD_CPU3 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_cpu4_repair_pdgdone 

PDGDone status for PD_CPU4 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
pd_cpu5_repair_pdgdone 

PDGDone status for PD_CPU5 repair. 
1'bO: Repair not complete 

1'b1: Repair complete 
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| Bit |Attr|ResetValue| Ci eescription 


pd_cpu6_repair_pdgdone 

> 0x0 PDGDone status for PD_CPU6 repair. 
1'bO: Repair not complete 
1'b1: Repair complete 


1'bO: Repair not complete 
1'b1: Repair complete 


pd_dsu_repair_pdgdone 

0x0 PDGDone status for PD_DSU repair. 
1'bO: Repair not complete 
1'b1: Repair complete 


PMU BISR_ STS2 
Address: Operational Base + offset (0x8288) 


| Bit |Attr| Reset Value, 


Po Cescription 
pd_bus_repair_cedis 
CEDis status for PD_BUS repair. 
31 Ox0 1'bO: Repair ready 
1'b1: Repair busy 
pd_ddr23_repair_cedis 
CEDis status for VD_DDR23 repair. 
30 on 1'bO: Repair ready 
1'b1: Repair busy 
pd_ddr0O1_repair_cedis 
fo CEDis status for VD_DDRO1 repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_center_repair_cedis 
fo CEDis status for PD_CENTER repair. 
1'bO: Repair ready 
1'b1: Repair busy 


pd_cpu7_repair_pdgdone 
0x0 PDGDone status for PD_CPU7 repair. 


pd_crypto_repair_cedis 

27 CEDis status for PD_CRYPTO repair. 
1'bO: Repair ready 
1'b1: Repair bus 
pd_sdmmc_repair_cedis 

6 CEDis status for PD_SDMMC repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_usb_repair_cedis 

25 CEDis status for PD_USB repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_sdio_repair_cedis 

os fo CEDis status for PD_SDIO repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_nvm0O_repair_cedis 

23 CEDis status for PD_NVMO repair. 
1'bO: Repair ready 
1'b1: Repair busy 
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| Bit |Attr[ResetValue| ss ——C—‘“‘C;C‘~Ci scription 
pd_pcie_repair_cedis 
CEDis status for PD_PCIE repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_gmac_repair_cedis 
CEDis status for PD_GMAC repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_php_repair_cedis 
CEDis status for PD_PHP repair. 
1'bO: Repair ready 
1'b1: Repair bus 
pd_audio_repair_cedis 
CEDis status for PD_AUDIO repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_vol1_repair_cedis 
CEDis status for PD_VO1 repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_vo0_repair_cedis 
CEDis status for PD_VOO repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_vop_repair_cedis 


CEDis status for PD_VOP repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_rga31_repair_cedis 

CEDis status for PD_RGA31 repair. 
1'bO: Repair ready 

1'b1: Repair bus 


pd_isp1_repair_cedis 

CEDis status for PD_ISP1 repair. 
1'bO: Repair ready 

1'b1: Repair bus 
pd_fec_repair_cedis 

CEDis status for PD_FEC repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_vi_repair_cedis 

CEDis status for PD_VI repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_avi_repair_cedis 

CEDis status for PD_AV1 repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_rga30_repair_cedis 

CEDis status for PD_RGA30 repair. 
1'bO: Repair ready 

1'b1: Repair busy 
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| Bit |Attr|ResetValue| Ci@eescription 


pd_vdpu_repair_cedis 

0x0 CEDis status for PD_VDPU repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_rkvdeci_repair_cedis 

0x0 CEDis status for PD_RKVDEC1 repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_rkvdecO_repair_cedis 

5 CEDis status for PD_RKVDECO repair. 

1'bO: Repair ready 
1'b1: Repair bus 


pd_venci_repair_cedis 

CEDis status for PD_VENC1 repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_vencO_repair_cedis 

CEDis status for PD_VENCO repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_npu2_repair_cedis 

CEDis status for PD_NPU2 repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_npui_repair_cedis 

CEDis status for PD_NPU1 repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_nputop_repair_cedis 

CEDis status for PD_NPUTOP repair. 
1'bO: Repair ready 

1'b1: Repair bus 
pd_gpu_bisr_cedis 

CEDis status for VD_GPU repair. 
1'bO: Repair ready 

1'b1: Repair bus 
pd_pmu1_repair_cedis 

CEDis status for PD_PMU1 repair. 
1'bO: Repair ready 

1'b1: Repair busy 


PMU BISR_ STS3 

Address: Operational Base + offset (0x828C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:18[RO_|0xo000 reserved 


pciephy_repair_cedis 

CEDis status for PCIEPHY repair. 
a ox 1'bO: Repair ready 

1'b1: Repair busy 


hdmirxphy_repair_cedis 

16 0x0 CEDis status for HDMIRXPHY repair. 
1'bO: Repair ready 
1'b1: Repair busy 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pd_vopesmart_repair_cedis 
CEDis status for PD_VOPESMAKRT repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_vopdsc4k_repair_cedis 
CEDis status for PD_VOPDSC4K repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_vopdsc8k_repair_cedis 
CEDis status for PD_VOPDSCS8K repair. 
1'bO: Repair ready 
1'b1: Repair bus 
pd_vopcluster3_repair_cedis 
CEDis status for PD_VOPCLUSTER3 repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_vopcluster2_repair_cedis 
CEDis status for PD_VOPCLUSTER2 repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_vopcluster1_repair_cedis 
CEDis status for PD_VOPCLUSTER1 repair. 
1'bO: Repair ready 
1'b1: Repair busy 
pd_vopclusterO_repair_cedis 


CEDis status for PD_VOPCLUSTERO repair. 
1'bO: Repair ready 

1'b1: Repair busy 

pd_cpuO_repair_cedis 

CEDis status for PD_CPUO repair. 

1'bO: Repair ready 

1'b1: Repair bus 


pd_cpul_repair_cedis 

CEDis status for PD_CPU1 repair. 
1'bO: Repair ready 

1'b1: Repair bus 
pd_cpu2_repair_cedis 

CEDis status for PD_CPU3 repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_cpu3_repair_cedis 

CEDis status for PD_CPU3 repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_cpu4_repair_cedis 

CEDis status for PD_CPU4 repair. 
1'bO: Repair ready 

1'b1: Repair busy 
pd_cpu5_repair_cedis 

CEDis status for PD_CPU5 repair. 
1'bO: Repair ready 

1'b1: Repair busy 
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| Bit |Attr|ResetValue| Ci@eescription 


pd_cpu6_repair_cedis 

2 0x0 CEDis status for PD_CPU6 repair. 
1'bO: Repair ready 
1'b1: Repair busy 


1'bO: Repair ready 
1'b1: Repair busy 


pd_dsu_repair_cedis 

0x0 CEDis status for PD_DSU repair. 
1'bO: Repair ready 
1'b1: Repair bus 


PMU BISR STS4 
Address: Operational Base + offset (0x8290) 


| Bit |Attr| Reset Value, 


Po escription 
pd_bus_dwn_pwr_repair_stat 

31 0x0 Power and repair status for PD_BUS repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_ddr23_dwn_pwr_repair_stat 

30 0x0 Power and repair status for VD_DDR23 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_ddr0i_dwn_pwr_repair_stat 

29 Power and repair status for VD_DDRO1 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 


pd_center_dwn_pwr_repair_stat 

28 Power and repair status for PD_CENTER repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 


pd_cpu7_repair_cedis 
0x0 CEDis status for PD_CPU7 repair. 


pd_crypto_dwn_pwr_repair_stat 

27 Power and repair status for PD_CRYPTO repair. 
1'bO: Power down or repair not complete 
1'bi: Power up and repair complete 
pd_sdmmc_dwn_pwr_repair_stat 

26 Power and repair status for PD_SDMMC repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_usb_dwn_pwr_repair_stat 

25 Power and repair status for PD_USB repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_sdio_dwn_pwr_repair_stat 

24 Power and repair status for PD_SDIO repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 


pd_nvm0O_dwn_pwr_repair_stat 

23 Power and repair status for PD_NVMO repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pd_pcie_dwn_pwr_repair_stat 
Power and repair status for PD_PCIE repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_gmac_dwn_pwr_repair_stat 
Power and repair status for PD_GMAC repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_php_dwn_pwr_repair_stat 
Power and repair status for PD_PHP repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_audio_dwn_pwr_repair_stat 
Power and repair status for PD_AUDIO repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vol_dwn_pwr_repair_stat 
Power and repair status for PD_VO1 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vo0O_dwn_pwr_repair_stat 
Power and repair status for PD_VOO repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vop_dwn_pwr_repair_stat 


Power and repair status for PD_VOP repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_rga31_dwn_pwr_repair_stat 

Power and repair status for PD_RGA31 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 


pd_isp1_dwn_pwr_repair_stat 

Power and repair status for PD_ISP1 repair. 
1'bO: Power down or repair not complete 
1'bi: Power up and repair complete 
pd_fec_dwn_pwr_repair_stat 

Power and repair status for PD_FEC repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vi_dwn_pwr_repair_stat 

Power and repair status for PD_VI repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_avi1_dwn_pwr_repair_stat 

Power and repair status for PD_AV1 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_rga30_dwn_pwr_repair_stat 

Power and repair status for PD_RGA30 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
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| Bit |Attr|ResetValue| Ci@eescription 


pd_vdpu_dwn_pwr_repair_stat 

0x0 Power and repair status for PD_VDPU repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_rkvdeci_dwn_pwr_repair_stat 

0x0 Power and repair status for PD_RKVDEC1 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 


pd_rkvdecO_dwn_pwr_repair_stat 

7 Power and repair status for PD_RKVDECO repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 


pd_vencl_dwn_pwr_repair_stat 

Power and repair status for PD_VENC1 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vencO_dwn_pwr_repair_stat 

Power and repair status for PD_VENCO repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_npu2_dwn_pwr_repair_stat 

Power and repair status for PD_NPU2 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_npui_dwn_pwr_repair_stat 

Power and repair status for PD_NPU1 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_nputop_dwn_pwr_repair_stat 

Power and repair status for PD_NPUTOP repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_gpu_bisr_pwr_repair_stat 

Power and repair status for VD_GPU repair. 
1'bO: Power down or repair not complete 
1'bi: Power up and repair complete 
pd_pmu1_pwr_repair_stat 

Power and repair status for PD_PMU1. 

1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 


PMU BISR STS5 
Address: Operational Base + offset (0x8294) 


| Bit |Attr/ResetValue| Ci eescription 
31:18|RO_[0x0000 


pciephy_repair_pwr_repair_stat 

17 0x0 Power and repair status for PCIEPHY repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 


hdmirxphy_repair_pwr_repair_stat 
16 0x0 Power and repair status for HDMIRXPHY repair. 
1'bO: Power down or repair not complete 


1'b1: Power up and repair complete 
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| Bit [Attr|ResetValue| —C(@Deescription 
pd_vopesmart_repair_pwr_repair_stat 
Power and repair status for PD_VOPESMAKRT repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vopdsc4k_repair_pwr_repair_stat 
Power and repair status for PD_VOPDSC4K repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vopdsc8k_repair_pwr_repair_stat 
Power and repair status for PD_VOPDSC8K repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vopcluster3_repair_pwr_repair_stat 
Power and repair status for PD_VOPCLUSTER3 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vopcluster2_repair_pwr_repair_stat 
Power and repair status for PD_VOPCLUSTER2 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vopcluster1_repair_pwr_repair_stat 
Power and repair status for PD_VOPCLUSTER1 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_vopclusterO_repair_pwr_repair_stat 


Power and repair status for PD_VOPCLUSTERO repair. 
1'bO: Power down or repair not complete 

1'b1: Power up and repair complete 
pd_cpuO_repair_pwr_repair_stat 

Power and repair status for PD_CPUO repair. 

1'bO: Power down or repair not complete 

1'b1: Power up and repair complete 


pd_cpul_repair_pwr_repair_stat 

Power and repair status for PD_CPU1 repair. 
1'bO: Power down or repair not complete 
1'bi: Power up and repair complete 
pd_cpu2_repair_pwr_repair_stat 

Power and repair status for PD_CPU3 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_cpu3_repair_pwr_repair_stat 

Power and repair status for PD_CPU3 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_cpu4_repair_pwr_repair_stat 

Power and repair status for PD_CPU4 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 
pd_cpu5_repair_pwr_repair_stat 

Power and repair status for PD_CPU5 repair. 
1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1267 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci eescription 


pd_cpu6_repair_pwr_repair_stat 

Power and repair status for PD_CPU6 repair. 
2 0x0 ; ‘ 

1'bO: Power down or repair not complete 

1'b1: Power up and repair complete 


1'bO: Power down or repair not complete 
1'b1: Power up and repair complete 


pd_dsu_repair_pwr_repair_stat 

Power and repair status for PD_DSU repair. 
0x0 ans : 

1'bO: Power down or repair not complete 

1'b1: Power up and repair complete 


7.5 Application Notes 


pd_cpu7_repair_pwr_repair_stat 
0x0 Power and repair status for PD_CPU7 repair. 


7.5.1 Low Power Mode 
PMU can work in power mode 1 by setting bit[0] in PMU_PWR_CON1 register. After setting 
this bit and all CPUs enter standbywfi state, PMU power mode 1 FSM will start to run. In this 
low power mode, PMU will manage power resources by hardware or software, such as send 
idle request or resume transfer to specified BIU interface, power down or power up the 
specified power domain, DDR enters or exits retention mode, shut down or power up PLL, 
disable or enable oscillator, and so on. All of above are configurable by setting corresponding 
registers. 
PMU can work in power mode 0 by setting bit{O] in PMU_PWR_CONDO register. After setting 
this bit and PMU enters power mode 1, PMU power mode 0 FSM will start to run. In this low 
power mode, PMU will manage PD_PMU1 power resource and idle request, manage DDR 
retention mode, VCCIO retention mode, disable oscillator, etc. All of above are configurable 
by setting corresponding registers. 
There are similar control bits for bit[O]/[1]/[2]/[3]/[10] in PMU_CRU_PWR_CON and 
bit[5]/[6]/[7]/[14] in PMU_PWR_CONO. If chip is planned to enter power mode O, these bits 
in PMU_CRU_PWR_CON are not need to configure since those low power flow are controlled 
by PMU_PWR_CONO. 
7.5.2 Nested Power Domain 
There are nested power domains in RK3588, denoted by red-frame and black-frame in 
“RK3588 Voltage Domain and Power Domain Partition”: red-frame used for external power 
domain, black-frame used for internal power domain. For these power domains, external 
power domain should not be power down before internal power domain power down, 
external power domain should be power up before internal power domain power up. These 
domains are shown below. 

Table 7-2 Nested Power Domain 1 


Group ID External Power Domain Internal Power Domain 
1 PD_VENCO PD_VENC1 
2 PD_NPU1 
3 PD_NPUTOP PD_NPU2 
4 PD_ISP1 
5 ees PD_FEC 
6 PD_AV1 
7 BOERS PD_RGA30 
8 PD_CRYPTO 
9 PD_SECURE PD _SDMMC 
10 PD_NVM PD_NVMO 
11 PD_GMAC 
12 PRE PD_PCIE 
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Group ID External Power Domain Internal Power Domain 

13 PD_VOPCLUSTERO 

14 PD_VOPDSC4K 

15 PD_VOP PD_VOPDSC8K 

16 PD_VOPESMART 

17 PD_VOPCLUSTER1 

18 PD_VOPCLUSTERO PD_VOPCLUSTER2 

19 PD_VOPCLUSTER3 


It should be noted that the internal power domains in PD_VOP are controlled by VOP internal 
registers. Moreover, if PD_VOP is power down, both internal power domains in PD_VOP and 
internal power domains in PD_VOPCLUSTERO are power down meanwhile. 

Incorrect power order may cause power leakage. 


Moreover, because of the signal relationship, “Level 0 Power Domain” should be power up 
and corresponding BIU clock is active if any IP in “Level 1 Power Domain” want to work. 
Details of corresponding BIU clock please refers to CRU chapter. 

Table 7-3 Nested Power Domain 2 


Group ID Level 0 Power Domain Level 1 Power Domain 
1 PD_VO1 
5 PD_SECURE PD _USB 
3 PD_RKVDECO 
4 Seeodauies PD_RKVDEC1 
5 PD_NVM PD_SDIO 
6 PD_VOP PD_VOO 


7.5.3 Software Power Down and Power Up flow 

In order to power down the power domains which are managed by software correctly, the 

software should obey the flow bellow. 

1. Software power down flow 

(1) Send BIU idle request if BIU interface exists in specific power domain that you want to 
power down by configure the corresponding bit in PMU_IDLE_SFTCONO/1/2 register. If 
BIU interface does not exist, skip this step; 

(2) Query PMU_IDLE_ACK_STS0O/1 register to wait for the corresponding BIU idle 
acknowledge state; Query PMU_IDLE_STSO/1 register to wait for the corresponding BIU 
in idle state. If BIU interface does not exist, skip this step; 

(3) Enable power down to the specific power domain by setting corresponding bit to 1 in 
PMU_PWR_GATE_SFTCONO/1/2 register; 

(4) Query PMU_PWR_GATE_STSO/1 register to wait for the specific power domain power 
down; 

2. Software power up without repair flow 

(1) Enable power up to the specific power domain by setting corresponding bit to O in 
PMU_PWR_GATE_SFTCONO/1/2 register; 

(2) Query PMU_PWR_GATE_STSO/1 register to wait for the specific power domain power up; 

(3) Send BIU resume request to the BIU in specific power domain that you want to power 
down by configure the corresponding bit in PMU_IDLE_SFTCONO/1/2 register; If BIU 
interface does not exist, skip this step; 

(4) Query PMU_IDLE_ACK_STS0O/1 register to wait for the corresponding BIU idle 
acknowledge state; Query PMU_IDLE_STSO/1 register to wait for the corresponding BIU 
in idle state; If BIU interface does not exist, skip this step. 

3. Software power up with hardware repair flow 

(1) Enable memory repair to the specific power domain by setting corresponding bit to 1 in 
PMU_BISR_CON1/2/3/13 register; 

(2) Enable power up to the specific power domain by setting corresponding bit to O in 
PMU_PWR_GATE_SFTCONO/1/2 register; 

(3) Query PMU_BISR_STS4/5 register to wait for the specific power domain power up and 
repair done; 

(4) Send BIU request to the BIU in specific power domain that you want to power up by 
configure the corresponding bit in PMU_IDLE_SFTCONO/1/2 register; If BIU interface 
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does not exist, skip this step; 

(5) Query PMU_IDLE_ACK_STS0O/1 register to wait for the corresponding BIU exiting idle 
acknowledgement state; Query PMU_IDLE_STSO/1 register to wait for the corresponding 
BIU exit idle state; If BIU interface does not exist, skip this step. 

4. Software power up with software repair flow 

(1) Enable memory repair to the specific power domain by setting corresponding bit to 1 in 
PMU_BISR_CON4/5/6/13 register; 

(2) Set PMU_BISR_CONO[10] to 1 to select software repair mode; 

(3) Enable power up to the specific power domain by setting corresponding bit to O in 
PMU_PWR_GATE_SFTCONO/1/2 register; 

(4) Query PMU_PWR_GATE_STSO/1 register to wait for the specific power domain power up; 

(5) Disable software repair clock gating by set PMU_BISR_CONO[6] to 0; 

(6) Enable software memory repair reset to the specific power domain by setting 
corresponding bit to 1 in PMU_BISR_CON10/11/12/13 register; 

(7) Set PMU_BISR_CONO[9] to 1 to initial repair global reset signal high; wait for some time 
and then set PMU_BISR_CONO[9] to O to set repair global reset signal low; wait for 
some time and then set PMU_BISR_CONO[9] to 1 to set repair global reset signal high; 

(8) Query PMU_BISR_STSO/1 register to wait for the specific power domain repair done; 

(9) Enable software repair clock gating by set PMU_BISR_CONO[6] to 1; 

(10) Send BIU request to the BIU in specific power domain that you want to power up by 
configure the corresponding bit in PMU_IDLE_SFTCONO/1/2 register; If BIU interface 
does not exist, skip this step. 

(11) Query PMU_IDLE_ACK_STS0O/1 register to wait for the corresponding BIU exiting idle 
acknowledgement state; Query PMU_IDLE_STSO/1 register to wait for the corresponding 
BIU exit idle state; If BIU interface does not exist, skip this step. 

7.5.4 Memory Power Control 

In RK3588, memory powers are independent of logic powers in the power domain. These 

memory powers can be controlled by software independently through setting specified bit in 

PMU_MEM_PWR_GATE_SFTCONO/1/2. They can be power down to reduce power 

consumption if these memories are not work. 

Moreover, some module’s memory powers are independent of power domain’s memory 

power in the power domain. In this case, these memory powers can be controlled by 

software independently through setting specified bit in 

PMU_SUBMEM_PWR_GATE_SFTCONO/1/2. They can be power down to reduce power 

consumption if the module is not work. If these memories are pre-power down before its 

power domain enters power down flow, the memory power acknowledgement should be 
bypassed through setting specified bit in PMU_SUBMEM_PWR_ACK_BYPASS_CONO/1/2. 

7.5.5 Power Management IO Usage 


There are independent power supplies for different voltage domain. You can communicate 
with external PMIC (Power Management Integrated Circuits) through I2C interface, or 
through IO interface. 


There are 6 IOs designed for purpose, corresponding Module Pin names are pmic_sleep_i~ 
pmic_sleep_6. The IO interface configuration is as below. 


Table 7-4 Power Management IO Interface 


Module Pin | Direction Pin Name IOMUX Setting 


PMIC_SLEEP1/GPIOO_A2_d EMU TOC CHOOh TOMA. 


pmic_sleep_1 SEL_L[11:8]=1 


PMU1_IOC_GPIOOA_IOMUX_ 


pmic_sleep_2 SEL_L[15:12]=1 


PMIC_SLEEP2/GPIOO_A3_d 


PMU2_IOC_GPIOOC_IOMUX_ 


piigsieep= 2 SEL_L[7:4]=1 


PMIC_SLEEP3/GPIOO_C1_d 


PMU2_IOC_GPIOOC_IOMUX_ 


pmic_sleep_4 SEL_L[11:8]=1 


PMIC_SLEEP4/GPIOO_C2_d 


PMU2_IOC_GPIOOC_IOMUX_ 


pmic_sleep_5 PMIC_SLEEP5/GPIOO_C3_d SEL_L[15:12]=1 


Oo|}o;oO;O0];]0;/ 0 


pmic_sleep_6 PMIC_SLEEP6/PDMO_SDI3_M1/_ | PMU2_IOC_GPIOOD_IOMUX_ 
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Module Pin 


Direction 


Pin Name 


IOMUX Setting 


GPIOO_D6_d 


SEL_H[11:8]=1 


Each pmic_sleep_i(i=0~6) has multi power off requests and you can only choose one at a 
time. Detail refers to PMUO_GRF_SOC_CON3 and PMU1_GRF_SOC_CON2. 


Each voltage domain can generate one power off request. The voltage domain power off 
request can be generated as below: 


(1) 
(2) 


domain, the power domain should be power down firstly. Else, skip this step; 


(3) 


by hardware power gating or set corresponding bit to 1 in 

PMU_PWR_GATE_SFTCONO/2 by software power gating. 
7.5.6 Debug Information 
The PMU internal power states could be monitored through debug IO. 
The IO interface configuration is as below. 
Table 7-5 PMU Debug I0 Interface 


Enable power off control bit: Set corresponding bit to 1 in PMU_VOL_GATE_CONO/1; 
Power down internal power domain: If there is power domain included in the voltage 


Power down voltage domain: Set corresponding bit to 1 in PMU_PWR_GATE_CONO/2 


Module Pin | Direction Pin Name IOMUX Setting 
SPI2_CLK_M2/SDMMC_PWREN/_ | PMU1_IOC_GPIOOA_IOMUX_ 
pmu_debug | 0 PMU.__DEBUG/GPIO0_A5_d SEL_H[7:4]=3 


The PMU internal power states are transmitted in 8-bit UART interface mode. If PMU does 
not enter power mode O, the debug information is decoded as below. 
Table 7-6 PMU Debug Information Decode Before Enter Power Mode 0 


Decode Value PMU State Register Description 

> CPU (one CPU of PMU_CLUSTER_POWER_STS1[3:0] or 
CPU0O~CPU7)power down state [7:4]=4’h1 

3 Core (BIGCOREO or BIGCORE1) | PMU_CLUSTER_POWER_STS1[3:0] or 
transfer idle state [7:4]=4’h2 

4 Core (BIGCOREO or BIGCORE1) | PMU_CLUSTER_POWER_STS1[3:0] or 
power down state [7:4]=4’'h3 

5 DSU transfer idle state fi pcan ea ali eS 

6 DSU power'down state aaa dea ea 

7 Q-Channel low power state PMU_GLB_POWER_STS=4'h3 

8 Bus low power state PMU_GLB_POWER_STS=4'h4 

9 DDR enters self-refresh mode PMU_ DDR. POWER_STS=4’h2 
for core-clock state 
DDR enters retention mode Ai 

+0 through RETON/RETOFF state Bean ek oe aml 

11 baie domain power down start | buy pwr_GATE_POWER_STS=3’h1 
Power domain power down se) 

12 running state PMU_PWR_GATE_POWER_STS=3'h2 

13 Clock low frequency state PMU_CRU_POWER_STS=4’h1 

14 PLL power down state PMU_CRU_POWER_STS=4’h2 

15 Input clamp state PMU_CRU_POWER_STS=4’h3 

16 Oscillator disable state PMU_CRU_POWER_STS=4'h4 

17 Sleep state PMU_GLB_POWER_STS=4’h8 

18 Wake up state PMU_CRU_POWER_STS=4'h6 

19 Input clamp release state PMU_CRU_POWER_STS=4'h7 

20 Oscillator enable state PMU_CRU_POWER_STS=4'h8 

21 Clock high frequency state PMU_CRU_POWER_STS=4’h9 

22 Wake up reset clear state PMU_CRU_POWER_STS=4'ha 

24 PLL power up state PMU_CRU_POWER_STS=4’hc 
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Decode Value PMU State Register Description 
36 fain domain power up start | buy pwR_GATE_POWER_STS=3'h4 
27 pt domain power up running | pwy pwr _GATE_POWER_STS=3'h5 
DDR exits retention mode Aa 
= through RETON/RETOFF state PMU DP RER WERE onal? 
29 DDR exits self-refresh mode for PMU_DDR._POWER_STS=4’h8 
core-clock state 
30 Bus active state PMU_GLB_POWER_STS=4'hc 
31 Q-Channel active state PMU_GLB_POWER_STS=4'hd 
32 DSU wake up state ge ee ee, 
33 DSU power up state ie 
34 DSU transfer resume state Dee ge Mae 
PMU_CLUSTER_POWER_STS1[3:0] or 
35 Core wake up state [7:4] =4'hS 
36 Coteowercn ears PMU_CLUSTER_POWER_STS1[3:0] or 
P i [7:4]=4’h6 
37 Core transfer resume state PR) CAUS PR_POWER_STS1[3:0] 
[7:4]=4'h7 
PMU_CLUSTER_POWER_STS1[3:0] or 
38 CPU power up state [7:4]=4’h8 
DDR enters self-refresh mode ar 
39 for AXi-clockcetate PMU_DDR_POWER_STS=4"’h1 
DDR enters retention mode yn 
40 through RST_IOV state PMU_DDR_POWER_STS=4'h4 
DDR exits retention mode _at 
41 through RST_IOV state PMU_DDR_POWER_STS=4’h6 
DDR exits self-refresh mode for — 
42 AXL-clocketate PMU_DDR_POWER_STS=4’h9 
If PMU enters power mode 0, the debug information is decoded as below. 
Table 7-7 PMU Debug Information Decode After Enter Power Mode 0 
Decode Value PMU State 
1 PD_PMU1 bus idle state 
PD_PMU1 power down state 
5 Clock low frequency state 
4 Oscillator disable state 
5 Sleep state 
6 Wake up state 
7 Oscillator enable state 
8 Clock high frequency state 
9 PD_PMU1 power up state 
10 PD_PMU1 bus normal state 
aka Wake up reset clear state 
12 DDR exits retention mode through RST_IOV state 
13 DDR exits retention mode through RETON/RETOFF state 


7.5.7 System Register 


PMU support 8 system registers: PMU_SYS_REGO~PMU_SYS_REG7. These registers are 
placed on PD_PMU1. Software can use these registers to retain some information which is 
useful after wakeup from any mode. It is used for any mode when PD_PMU1 is power on. 
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Chapter 8 MMU600 


8.1 Overview 


The MMU600 is a System-level Memory Management Unit (SGMMU) that translates an input 
address to an output address. This translation is based on address mapping and memory 
attribute information that is available in the MMU600 internal registers and translation 
tables. The MMU600 implements the Arm SMMU architecture version 3.1, SMMUv3.1, as the 
Arm® System Memory Management Unit Architecture Specification, SMMU architecture 
version 3.0 and version 3.1 defines. 
The version of MMU600 is r2p2-O00relO. There are two MMU600 instances in RK3588, 
MMU600_ PCIE and MMU600_ PHP respectively. Their configurations are shown below: 

Table 8-1 MMU600_PCIE Configuration 


Configuration Parameters Value 
TOPCFG_NO_OF_TBU 2 
TCUCFG_QTW_ADDR_WIDTH 48 
TCUCFG_QTW_DATA_WIDTH 128 
TCUCFG_XLATE_SLOTS 64 
TCUCFG_PTW_SLOTS 16 
TCUCFG_CTW_SLOTS 4 
TCUCFG_WCS1L0_DEPTH 64 
TCUCFG_WCS1L1_DEPTH 64 
TCUCFG_WCS1L2_DEPTH 256 
TCUCFG_WCS1L3_DEPTH 256 
TCUCFG_WCS2L0_DEPTH 64 
TCUCFG_WCS2L1_DEPTH 64 
TCUCFG_WCS2L2_DEPTH 256 
TCUCFG_WCS2L3_DEPTH 256 
TCUCFG_CC_DEPTH 64 
TBUCFG_TBS_ADDR_WIDTH 64 
TBUCFG_TBM_ADDR_WIDTH 48 
TBUCFG_DATA_WIDTH 128 
TBUCFG_UTLB_DEPTH a2 
TBUCFG_MTLB_DEPTH 256 
TBUCFG_MTLB_PARTS 4 
TBUCFG_WOT_DEPTH 16 
TBUCFG_ROT_DEPTH 16 
TBUCFG_XLATE_SLOTS 16 
TBUCFG_SID_WIDTH 16 
TBUCFG_SSID_WIDTH 20 
TBUCFG_LFIFO_DEPTH 4 
TBUCFG_WBUF_DEPTH 32. 
Table 8-2 MMU600_PHP Configuration 

Configuration Parameters Value 
TOPCFG_NO_OF_TBU 1 
TCUCFG_QTW_ADDR_WIDTH 48 
TCUCFG_QTW_DATA_WIDTH 128 
TCUCFG_XLATE_SLOTS 64 
TCUCFG_PTW_SLOTS 16 
TCUCFG_CTW_SLOTS 4 
TCUCFG_WCS1L0_DEPTH 64 
TCUCFG_WCS1L1_DEPTH 64 
TCUCFG_WCS1L2_DEPTH 256 
TCUCFG_WCS1L3_DEPTH 256 
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Configuration Parameters Value 
TCUCFG_WCS2L0_DEPTH 64 
TCUCFG_WCS2L1_DEPTH 64 
TCUCFG_WCS2L2_ DEPTH 256 
TCUCFG_WCS2L3_ DEPTH 256 
TCUCFG_CC_DEPTH 64 
TBUCFG_TBS_ADDR_WIDTH 64 
TBUCFG_TBM_ADDR_WIDTH 48 
TBUCFG_DATA_WIDTH 128 
TBUCFG_UTLB_DEPTH 32 
TBUCFG_MTLB_DEPTH 256 
TBUCFG_MTLB_PARTS 4 
TBUCFG_WOT_DEPTH 16 
TBUCFG_ROT_DEPTH 16 
TBUCFG_XLATE_SLOTS 16 
TBUCFG_SID_WIDTH 16 
TBUCFG_SSID_WIDTH 20 
TBUCFG_LFIFO_DEPTH 4 
TBUCFG_WBUF_DEPTH 32 


The MMU600 in RK3588 supports following feature: 


Compliance with the SMMUv3.1 architecture: 

™ Support for Stage 1 translation, Stage 2 translation, and Stage 1 followed by stage 2 
translation 

m Support for ARMv8 AArch32 and AArch64 translation table formats 

™ Support for 4KB, 16KB and 64KB granule sizes in AArch64 format 

m™ Masters can be stalled while a processor handles translation faults, enabling 
software support for demand paging 

™ Configuration tables in memory can support millions of active translation contexts 

™M Queues in memory perform MMU600 management, no requirement to stall a 
processor when it accesses the MMU600 

m A Performance Monitoring Unit (PMU) in each TBU and TCU that enables MMU600 
performance to be investigated 

m Reliability, Serviceability, and Availability (RAS) features for cache corruption 
detection and correction 

Support for AMBA interfaces, including: 

m= AMBA DTI communication between the TCU and TBUs, enabling masters to request 
translations and implement TBU functionality internally 

m™ Support for the AMBA Low-Power Interface (LPI) Q-Channel so that standard 
controllers can control power and clock gating 

m AXI5 WAKEUP signaling on all interfaces, including DTI and APB interfaces 

Support for flexible integration: 

m You can place a configurable number of TBUs close to the masters being translated 

=# Communication between TBU and TCU over AXI4-Stream, supported using the 
supplied DTI interconnect components, or any other AXI4-Stream interconnect 

Support for high-performance translation: 

m Scalable configurable micro TLB and Main TLB (MTLB) in the TBU can reduce the 
number of translation requests to the TCU 

m MTLB partitioning enable the use of MTLB entries to be managed outside the TBU, 
improving real-time translation performance 

= Optimization to store all architecturally defined page and block sizes, including 
contiguous page and block entries, as a single entry in the TBU and TCU TLBs 

m Per-TBU prioritization in the TCU enables high-priority transaction streams to be 
translated 

m TCU prefetch of translation tables, which can be enabled on a per-context basis, 
improving translation performance for real-time masters that access memory 
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linearly 

m Hit-Under-Miss (HUM) support in the TBU enables transactions with different AXI IDs 
to be propagated out of order, when a translation is available 

m TBU detection of multiple transactions that require the same translation so that only 
one TBU request to the TCU is required 

m TCU detection of multiple translations that require the same table in memory so that 
only one TCU memory request is required 

m Multi-level, multi-stage walk caches in the TCU reduce translation cost by performing 
only part of the table walk process on a miss 

m™ A configurable number of concurrent translations in the TBU and TCU promotes high 
translation throughput 


8.2 Block Diagram 


The MMU600_ PCIE is connected with five PCIe controllers and the MMU600_ PHP is 
connected with USB3/GMAC/SATA controller. The Bridge_PClIe/Bridge_PHP will arbiter 
requests from various masters under first in first out method. As shown below: 


Interconnect 


f ft fF I 


ITS TCU_M TBU_M TCU_M 


To GIC-600 


TBU1_M TBUO_M 
| | 


MMU600_PCIE | MMU600_PHP 


TBU1_S TBUO_S TBU S 
| | 


Bridge_PCle Bridge_PHP. 


ot tT TAA TE TT 


PCle3_4 PCle3_3 PCle3_2 PCle3_1 PCle3_0 SATAO SATAL SATA2 USB3 GMACO GMAC1 


Fig. 8-1 Block Diagram 
8.3 Function Description 


Please refer to the document 
corelink mmu600 system memory management unit technical reference manual 10031 
0 0202 00 en.pdf for the detail function description. 
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Chapter 9 MCU Subsystem 


9.1 Overview 


The MCU Subsystem embedded one MCU processor(Cortex-M0O,r0p0-O03rel0), a 16KB unified 


I/D cache, a tightly-coupled memory(TCM) and interrupt multiplexer(INTMUX). It allowed 


fast & efficient data exchange. And the Level 1 Instruction/Data Cache designed for MCU can 


improve the memory access performance significantly. 
The following features may or may not be present in the actual product. Please contact 
Rockchip for the actual feature configurations and the third-party licensing requirements. 
The MCU features and benefits are: 
@ One MCU processor 
@ Tightly-coupled memory(TCM) 
@ Optional debug support 

m@ Two hardware breakpoints 

@ One watch points 

m@ Support Serial Wire debug connection 
@ Interrupt multiplexer(INTMUX) 

m@ Mux 8 interrupts from 512 interrupt sources using round-robin algorithm 

m Each 8 adjacent interrupts are seen as a group which share same 

INTMUX_INT_ENABLE_GROUPx and INTMUX_INT_FLAG_ GROUPx register 
@ 16KB unified I/D Cache 
Support 2-way set-associative with 32Byte cache line size 
Support one 128bit AHB-Lite bus master interface to SoC interconnect 
Support memory cacheable access and peripheral bypass access 
Support Write-Through with No-Write-Allocate and Read-Allocate 
Support Write-Back with Write-Allocate and Read-Allocate 
Support cache maintenance operations (clean/invalidate/clean & invalidate) by 
address 
Support cache invalidate/clean & invalidate operations for all cache lines 
Support cache initialization by software configuration 
Support RAM debug mode for tag RAM and data RAM 
Support one interrupt source 
There are three MCU subsystem in RK3588, PMU_MO, NPU_MO and DDR_MO respectively. 
Their main configurations are different, As shown below. 
Table 9-1 MCU Subsystem Configurations 


PMU_MO NPU_MO DDR_MO 
TCM 16KB 64KB 32KB 
CACHE 16KB 16KB NA 
IRQ_NUM 32 16 8 
INTMUX YES NA YES 


9.2 Block Diagram 


The Int_in[511:0] will connect with all interrupt source of RK3588, and please refer to 
“Chapter System Overview” for the detail interrupt number. MCU Subsystem are shown 
below. 
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PMU_MO Subsystem 


Int_in[15:0] + Int_in[31:24 


Serial Wire 
Int_in[511:256] 


Int_in[255:0] Maes 
-Lite 


t 


Address Decode 


Data_s Config_s 


|/D-Cache 


Fig. 9-1 Block Diagram of PMU_MO Subsystem 


NPU_MO Subsystem 


Int_in[15:0] Serial|Wire 


AHB-Lite 


‘ 


Address Decode 


Data_s Config_s 


|/D-Cache 
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Fig. 9-2 Block Diagram of NPU_MO Subsystem 


DDR_MO Subsystem 


Int_in[511:256] Int_out[7:4] 
Serial|Wire 


Int_in[255:0] 


AHB-Lite 


Address Decode 


Fig. 9-3 Block Diagram of DDR_MO Subsystem 


9.3 Register Description 


Software should read and write these registers using 32-bits accesses. Please note that the 
INTMUXO and INTMUX1 are same instance, so they have same register list, but the base 
address of INTMUX0_PMU/INTMUX1_PMU/INTMUX0_DDR/INTMUX1_DDR are 
OxFECFO000/0xFECF4000/0xFECF8000/0xFECFCOOOO respectively. Every 64 interrupts as a 
group will be multiplexed into one INT to MCU in order. 

9.3.1 Registers Summary(cache) 


Reset ae 
sis] Geise_[_Pescoton 


CACHE CACHE CTRL 0x0000 |W  |0x000006cc |Cache Control Register 


CACHE MAINTAINO 0x0004 w_ |ox00000000 Sacie Malntay0 
Register 

CACHE MAINTAIN1 0x0008 w_ [oxo0000000 ee ea 
Register 


CACHE STB TIMEOUT CTRL 0x000c w_ |ox4000000c StOte euler eeu 
Control Register 

CACHE RAM DEBUG 0x0010 w_ [oxo0000000 pache RANUDEDUS 
Register 

CACHE CACHE INT EN 0x0020 w_ |ox00000000 peu eeere 

CACHE CACHE INT ST 0x0024 w_ [oxo0000000 Se i mae 
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Reset er 
| Name tact [size] Yaiue | Description 
CACHE CACHE ERR _HADDR 0x0028 w_ [oxoo000000 ce pacress 


CACHE CACHE STATUS 0x0030 |W  |0x00000000 |Cache Status Register 


PMU Read Number 

PMU Write Number 

PMU RAM Read Hit 
CACHE PMU SRAM RD HIT CNT 0x0048 w_ |ox00000000 Count Reaister 

PMU Hot Buffer Read 
CACHE PMU HB RD HIT CNT 0x004c w_ [oxoooo0000 Hit Count Register 

PMU Store Buffer Read 
CACHE PMU STB RD HIT CNT 0x0050 w_ |ox00000000 Hit Couff® R&aister 
CACHE PMU RD HIT CNT 0x0054 w_ [oxoo000000 Hn eo 

Register 
CACHE PMU WR HIT CNT 0x0058 w_ |ox00000000 count 

Register 

PMU Read Miss Penalty 
CACHE PMU RD MISS PENALTY CNT |0Ox005c w_ [oxoooga000 Count Register 

PMU Write Miss Penalty 
CACHE PMU WR MISS PENALTY CNT|0x0060 w_[ox00000000 

PMU Read Latency 

PMU Write Latency 
EREnE REGION r jw [oxoooa0100 Cache Design Revision 

Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


9.3.2 Detail Registers Description 


CACHE CACHE CTRL 

Address: Operational Base + offset (0x0000 

| Bit [Attr|Reset Value] —“‘“;*Cé@eScription — 
[31:14/RO_|0x00000__[reserved 


cache_pf_en 

Cache prefetch enable register. 
eae saa hes 1'b0: Disable 

1'b1: Enable 


cache_mpu_mode 

Cache MPU mode enable register. When this bit is set to 1, the 
12 RW_ |Ox0 cacheability policy is determined by MPU of Cortex-M4. 

1'bO: Disable 

1'b1: Enable 


41 |RO_|Oxo_ reserved 


stb_entry_thresh 

Store buffer entry threshold control register. The depth of the 
10:8 |RW |0x6 store buffer entry is 8. When the number of the used data 

entries is greater than or equal to threshold value, the write data 

will be written to Cache RAM. 
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| Bit |Attr|ResetValue/ Ci eescription 


stb_timeout_en 

Store buffer timeout enable register. When this bit is set to 1, 

the data in the store buffer must be flushed to Cache RAM if the 
RW |0Ox1 ‘ : 

counter value is equal to the timeout value. 

1'bO: Disable 

1'b1: Enable 


cache_bypass 

Cache bypass mode enable register. When this bit is set to 1, 
data will bypass the Cache. 

1'bO: Disable 

1'b1: Enable 

cache_pmu_en 

Cache Performance Monitor Unit enable register. 

1'bO: Disable 

1'b1: Enable 


cache_flush 

Cache flush enable register. When this bit is set to 1, the dirty 

data is flushed to external memory and the cache line are 
0x0 : . 

invalidated. 

1'bO: Disable 

1'b1: Enable 


cache_stb_en 

Cache store buffer enable register. This bit must be set to 0 
when Write-Through mode is selected and must be set to 1 when 
Write-Back mode is selected. 

1'bO: Disable 

1'b1: Enable 

cache_hb_en 

Cache hot buffer enable register. 

1'bO: Disable 

1'b1: Enable 

cache_wt_en 

Cache mode control register. 

1'bO: Write-Back 

1'b1: Write-Through 

cache_en 

Cache initialization enable register. 

1'bO: Disable 

1'b1: Enable 


CACHE MAINTAINO 

Address: Operational Base + offset (0x0004 

eis (tt aces asada 
pxo000000 [each mata 

31:5 RW lox0000000 Cache maintain start address. This address is 32Byte cache line 
aligned, that is, the bits[4:0] are always O. 


4:3, |RO_|oxo____—reserved 


cache_m_cmd 
Cache maintain command register. 
2'b00: Clean by address 

BM | OX0 2'b0O1: Invalidate by address 
2'b10: Clean and Invalidate by address 
2'b11: Invalidate all 
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| Bit |Attr|ResetValue/ ss CiDeescription 


cache_m_valid 
WO |0x0 Cache maintain valid register. The maintenance operation is valid 
only when this bit is set to 1. 


CACHE MAINTAIN1 

Address: Operational Base + offset (0x0008 

| Bit |Attr/ResetValue| ss ———“‘*é‘“C;CCéieScription =— 
31:27[RO [0x00 ——sifreserved eC —“‘“‘“‘“‘“‘(‘“‘“‘“‘(S*SSCSC~—~—~*YS 


cache_m_offset 

Cache maintain offset. This bit field indicates the end offset of 

cache line, that is, the value plus 1 determines the number of 
26:0 |RW |Ox0000000 _ |cache line to be maintained. The bit field of cache_m_addr is 

treated as the start offset of cache line, so the maintain address 

range is from (cache_m_addr * 32) to (cache_m_addr * 32 + 31 

+ cache_m_offset * 32). 


CACHE STB TIMEOUT CTRL 
Address: Operational Base + offset (0x000c) 


| Bit |Attr/ Reset Value 
; stb_timeout_value 
Or GON0E Store buffer timeout value. 


CACHE RAM DEBUG 
Address: Operational Base + offset (0x0010) 
| Bit [Attr|/ResetValue| (Description =— 
[31:1 |RO_[0x00000000 reserved 
ram_debug_en 
Cache RAM debug mode enable register. 
1'bO: Disable 
1'b1: Enable 


CACHE CACHE INT EN 
Address: Operational Base + offset (0x0020 


| Bit |Attr/ResetValue| ———“‘CSW; Ci eScription =— 
[31:1 |RO_[0x00000000 [reserved  — —“*‘“‘“‘“(C*:*s*SSCSC™C~C~C~C~C~CCCCC~*CYS 
err_record_en 
AHB master bus error record enable. 
1'bO: Disable 
1'b1: Enable 


CACHE CACHE INT ST 
Address: Operational Base + offset (0x0024 


| Bit |Attr/ResetValue|  ——— s——“‘;‘“C;C™CC~éiSeScription =—— (<s —CSCid 
0x00000000 
ahb_error_status 
Error status bit for AHB master bus. 
1'bO: Nothing 
1'b1: Bus error 


CACHE CACHE ERR HADDR 
Address: Operational Base + offset (0x0028 


status_haddr 


Recent record of AHB bus error address. 
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CACHE CACHE STATUS 
Address: Operational Base + offset (0x0030) 


| Bit [Attr|/ResetValue| Cé@Deesscription = 
[31:3 |RO_[0x00000000 [reserved 
cache_flush_done 
Cache flush done status register. 
1'bO: Nothing 
1'b1: Flush done 


cache_m_busy 


Cache maintain busy status register. 
1'bO: Idle 

1'bi: Bus 

cache_init_finish 

Cache initialization finish status register. 
1'bO: Cache is uninitialized 

1'b1: Cache is initialized 


CACHE PMU RD NUM CNT 
Address: Operational Base + offset (0x0040) 


[Attr|ResetValue[ Ci escription 
: pmu_rd_num_cnt 
oie RO |ox00000000 Total count of read transfers. 


CACHE PMU WR NUM CNT 
Address: Operational Base + offset (0x0044 


ResetValue[ Cieescription 


pmu_wr_num_cnt 
0x00000000 Total count of write transfers. 


CACHE PMU SRAM RD HIT CNT 
Address: Operational Base + offset (0x0048) 


Reset Value 


pmu_ram_rd_hit_cnt 
0x00000000 {Count of read hits on Cache RAM. 


CACHE PMU _ HB RD HIT CNT 
Address: Operational Base + offset (0x004c) 


ResetValue[ —Ci@Deescription 


pmu_hb_rd_hit_cnt 
0x00000000 Count of read hits on hot buffer. 


CACHE PMU STB RD HIT CNT 
Address: Operational Base + offset (0x0050 


pmu_stb_rd_hit_cnt 
0x00000000 Count of read hits on store buffer. 


CACHE PMU RD HIT CNT 
Address: Operational Base + offset (0x0054) 


Reset Value 


pmu_rd_hit_cnt 
0x00000000 Total count of read hits. 


CACHE PMU _WR_HIT CNT 
Address: Operational Base + offset (0x0058) 
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| Bit |Attr|ResetValue/ Ci eescription 


. pmu_wr_hit_cnt 
31:0 fro | aicreuce cae Total count of write hits. 


CACHE PMU_RD MISS PENALTY _CNT 
Address: Operational Base + offset (0x005c) 


| Bit [Attr|ResetValue| ——Ci@Deescription =— 
. pmu_rd_miss_penalty_cnt 
31:0 |ro | oxgoonons Total count of read miss penalty (in clock cycles). 


CACHE PMU WR MISS PENALTY CNT 
Address: Operational Base + offset (0x0060 


| Bit |Attr| Reset Value 


31:0 |Ro- ox00000000 |Pmu—wr_miss_penalty_cnt . 
Total count of write miss penalty (in clock cycles). 


CACHE PMU RD LAT CNT 
Address: Operational Base + offset (0x0064) 


| Bit |Attr| Reset Value 


: pmu_rd_lat_cnt 
31:0 [RO | PRON None Total count of read latency (in clock cycles). 


CACHE PMU WR LAT CNT 
Address: Operational Base + offset (0x0068 


| Bit |Attr| Reset Value 


. pmu_wr_lat_cnt 
31:0 |Ro- OxDOOROG0? Total count of write latency (in clock cycles). 


CACHE REVISION 
Address: Operational Base + offset (OxOOf0) 


| Bit |Attr| Reset Value Description 


31:0 |ro_ |oxoo000100 revisiof \ 

Cache revision number. 
9.3.3 Registers Summary (INTMUX) 
one S| ae 

Value ipti 

ce a Sy INT ENABLE GRs!5.9000 w_ Joxoo00000 Interrupt Group0 Enable Register 
one INT_ENABLE_GR 9.9904 w_ Joxo0000000 Interrupt Group1 Enable Register 
OU INT_ENABLE_GR |9,.9908 w_ Joxoo00000 Interrupt Group2 Enable Register 
oo INT ENABLE GR |9,.900c w_ Joxo0000000 Interrupt Group3 Enable Register 
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name | offset |size| Yeise | Description 
pa EMBLE-S8Jox0024 [Ww _[0x00000000 [interrupt Groups Enable Resister 
BEE ANTENABLE-ERJoxoo2c |W 
cee Alea 
INTMUX INT ENABLE GR [poe 


= INT FLAG GROU 0x0088 


0x00000000 |Interrupt Group13 Enable Register 


0x00000000 |Interrupt Group14 Enable Register 
0x00000000 |Interrupt Groupi5 Enable Register 


0x00000000 |Interrupt Group16 Enable Register 


0x00000000 |Interrupt Group17 Enable Register 


0x00000000 |Interrupt Group18 Enable Register 


0x00000000 |Interrupt Group19 Enable Register 


0x00000000 |Interrupt Group20 Enable Register 


0x00000000 |Interrupt Group21 Enable Register 


0x00000000 |Interrupt Group22 Enable Register 


0x00000000 |Interrupt Group23 Enable Register 


0x00000000 |Interrupt Group24 Enable Register 


0x00000000 |Interrupt Group25 Enable Register 


0x00000000 |Interrupt Group26 Enable Register 


0x00000000 |Interrupt Group27 Enable Register 


0x00000000 |Interrupt Group28 Enable Register 


0x00000000 |Interrupt Group29 Enable Register 
0x00000000 |Interrupt Group30 Enable Register 


0x00000000 |Interrupt Group31 Enable Register 


0x00000000 [Interrupt GroupO Flag Register 


0x00000000 |Interrupt Groupi Flag Register 


0x00000000 [Interrupt Group2 Flag Register 


ie ii eli cl Edn i i es li ll 
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name [onset [sie] fag | esrmion 
IXTMUXINT FLAG -GROU'ox998¢ fw |ox00000000 {interrupt Group3 Flag Register 
SOOCEEAAS ER ooo 
0x00000000 |Interrupt Group6 Flag Register 


P4 
P 
P 
P7 
P8 
P9 
P 


0x00000000 [Interrupt Group7 Flag Register 


0x00000000 |Interrupt Group8 Flag Register 


INTMUX_INT FLAG GROU 0x00a0 
INTMUX_INT FLAG GROU 0x00a4 


0x00000000 |Interrupt Group9 Flag Register 


0x00000000 |Interrupt Group10 Flag Register 


S) 
6 
Z 
8 
1 
1 
1 
1 
1 
1 
1 
1 
1 
19 
2 


0x00000000 |Interrupt Groupii1 Flag Register 


0x00000000 |Interrupt Group12 Flag Register 


0x00000000 |Interrupt Group13 Flag Register 


INTMUX_INT FLAG GROU 0x00b8 
INTMUX_INT_ FLAG GROU 0x00bc 
Tee INT FLAG GROU 0x00c0 
Pp 


0 
1 
2 
3 
4 
2) 
6 
8 
) 
1 
2 
3 
4 


0x00000000 |Interrupt Group14 Flag Register 


Pp 
P 
Pp 
P 
p 0x00000000 |Interrupt Group15 Flag Register 


0x00000000 |Interrupt Group16 Flag Register 


0x00000000 |Interrupt Group17 Flag Register 


0x00000000 |Interrupt Group18 Flag Register 


EL INT FLAG GROU|, oo -8 
INTMUR INT FLAG GROUloxo0ce | 
LLL INT FLAG GROU|) pou, 
INT ML INT FLAG GROU|) nou, 
P 


P21 
ae INT FLAG GROU 0x00d8 
a 
2 


0x00000000 |Interrupt Group19 Flag Register 


0x00000000 |Interrupt Group20 Flag Register 


0x00000000 |Interrupt Group21 Flag Register 


0x00000000 |Interrupt Group22 Flag Register 


0x00000000 |Interrupt Group23 Flag Register 


LLL INT FLAG GROW ox00ec | 


0x00000000 |Interrupt Group24 Flag Register 


0x00000000 |Interrupt Group25 Flag Register 


0x00000000 |Interrupt Group26 Flag Register 


0x00000000 |Interrupt Group27 Flag Register 


0x00000000 |Interrupt Group28 Flag Register 


is i i lie i il El? i i es li ld 
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Reset 
Com | Se [Re 
ee INT FLAG GROU Ox00f4 ww. oxoooo0000 Interrupt Group29 Flag Register 


aoe INT FLAG GROU |), ooFg w_ Joxoo000000 Interrupt Group30 Flag Register 
ai ese INT FLAG GROU Ox0Ofc ww. Joxooo00000 Interrupt Group31 Flag Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


9.3.4 Detail Registers Description 

INTMUX_ INT ENABLE GROUPO 

Address: Operational Base + offset (0x0000) 

bit |Attr| Reset Value 

31:8 (RO [0x000000 essed —SSCS—SS—“‘—S~s‘“‘s‘“‘“‘ SSCS 


enable 
. Each bit represents one interrupt enable bit. 
Dee EW ORG0 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP1 

Address: Operational Base + offset (0x0004) 

| Bit |Attr|ResetValue[ ——C‘ieScription 
[31:8 |RO [0x000000_—ifreserved 


enable 
. Each bit represents one interrupt enable bit. 
720. 1B 0x00 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP2 

Address: Operational Base + offset (0x0008) 

| Bit |Attr|ResetValue[ ——C‘i scription 
31:8 |RO [0xo00000_—ifreserved 


enable 
. Each bit represents one interrupt enable bit. 
a 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX INT ENABLE GROUP3 
Address: Operational Base + offset (Ox000c 


| Bit |Attr|ResetValue| ——Céiescription 
31:8 |RO |0x000000 


enable 

Each bit represents one interrupt enable bit. 
ai, |0x00 1'bO: Interrupt disabled 

1'b1: Interrupt enabled 


INTMUX_INT_ ENABLE GROUP4 
Address: Operational Base + offset (0x0010 

| Bit |Attr[ResetValue|  ——— s——“;i“‘“C;™C~éi Scriptiom =——§s ss —Cti—CSCSCid 
[31:8 [RO |0x000000__—i[reserved ——(iss—“‘“(“(C*S*S*S*S*~*~*~C~C~C~C~C~C—C—~—S 


enable 

Each bit represents one interrupt enable bit. 
Be UO 1'bO: Interrupt disabled 

1'b1: Interrupt enabled 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1286 


RK3588 TRM-Part1 


INTMUX_INT ENABLE GROUPS5 
Address: Operational Base + offset (0x0014) 

| Bit |Attr|ResetValue[ ———C‘ieScription 
31:8 |RO [0xo00000_—ifreserved 


enable 

Each bit represents one interrupt enable bit. 
Ry 0x00 1'bO: Interrupt disabled 

1'b1: Interrupt enabled 


INTMUX_INT_ ENABLE _ GROUP6 

Address: Operational Base + offset (0x0018 

| Bit |Attr/ResetValue|  —— s———C—i‘“C;CéiScription — 
[31:8 [RO |Ox000000__—ireserved = a —“‘“ (‘(‘(‘(‘(‘(‘(‘< i! HPC 


enable 
. Each bit represents one interrupt enable bit. 
Dee URW ARGO 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT_ ENABLE GROUP7 

Address: Operational Base + offset (OxO001c 

| Bit |Attr[ResetValue|  ——— s———“‘;‘“;C™CéiSeScription =— i —“(ts—sCSCSCid 
[31:8 [RO |0x000000__—i[reserved —“(i‘“‘“‘“‘“‘“‘“‘“‘“‘(;:*SC™*™*™C™C~*S 


enable 
. Each bit represents one interrupt enable bit. 
ZG. IR 0x00 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT_ ENABLE GROUPS 

Address: Operational Base + offset (0x0020 

| Bit |Attr[ResetValue|  ——— ——“‘;‘;C‘~éiS Scriptom =—— <=“ (ss —(itis—CSCid 
[31:8 [RO |0x000000__—i[reserved ——“(iss—~—“‘“‘(‘“‘“‘“(CS*S™S™*™*™*~C~C~C~C~CC—S 


enable 
. Each bit represents one interrupt enable bit. 
2G. RN 0x00 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT_ ENABLE GROUP9 

Address: Operational Base + offset (0x0024 

| Bit |Attr/ResetValue| = s———“(;‘“C;C™C‘Céi eSccription =—_—§$“ + —(ti—CSCSCidzr 
[31:8 [RO |0x000000__—i[reserved ——“(is—~—“‘“‘“‘“‘(CS*S*S*~*~*~*~*~C~C~C~C~CCC—C—~S 


enable 
. Each bit represents one interrupt enable bit. 
TIP RRO F00 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP10 
Address: Operational Base + offset (0x0028 

| Bit |Attr[ResetValue|  ——— <s———“‘;‘“C;C™Céi eScriptiom =——§“ — —iti—CSCid 
[31:8 [RO |0x000000__—i[reserved ——s—“‘“‘“(“‘“(CS*S*C*C*C*C*C*C*™C™C™C*S 


enable 

Each bit represents one interrupt enable bit. 
pies aie 1'bO: Interrupt disabled 

1'b1: Interrupt enabled 


INTMUX_ INT ENABLE GROUP11 
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Address: Operational Base + offset (O0x002c 


| Bit |Attr/ResetValue| Ci escription 
[31:8 [RO |0x000000 


enable 
. Each bit represents one interrupt enable bit. 
7:0. RW 0x08 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP12 

Address: Operational Base + offset (0x0030) 

| Bit |Attr|ResetValue[ ——C‘i scription 
[31:8 [RO |0xo00000__—i[reserved 


enable 
. Each bit represents one interrupt enable bit. 
2D. RE 0x08 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP13 
Address: Operational Base + offset (0x0034) 

| Bit |Attr|ResetValue[ Ci escription 
[31:8 [RO _|0xo00000__—i[reserved 


enable 

Each bit represents one interrupt enable bit. 
eee 1'bO: Interrupt disabled 

1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP14 

Address: Operational Base + offset (0x0038) 

| Bit |Attr|ResetValue[  ——C‘ieSscription 
[31:8 [RO _|0xo00000_—i[reserved 


enable 
: Each bit represents one interrupt enable bit. 
BaD EME 0X08 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP15 

Address: Operational Base + offset (0x003c) 

| Bit |Attr|ResetValue[  ———C‘i scription 
31:8 [RO [0x000000__—ifreserved 


enable 
; Each bit represents one interrupt enable bit. 
7:0 [RY ORQO 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP16 

Address: Operational Base + offset (0x0040) 

| Bit |Attr|ResetValue[  ———C‘i scription 
31:8 |RO [0xo00000_—ifreserved 


enable 
; Each bit represents one interrupt enable bit. 
fe ONE OR00 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP17 
Address: Operational Base + offset (0x0044) 
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| Bit |Attr|ResetValue/ Ci eescription 
31:8 |RO_|0x000000 


enable 
: Each bit represents one interrupt enable bit. 
2D. NRE 0x08 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP18 
Address: Operational Base + offset (0x0048) 

| Bit |Attr|ResetValue[  ———C‘Ci scription 
[31:8 [RO |0xo00000__—i[reserved 


enable 

Each bit represents one interrupt enable bit. 
eye ieee 1'bO: Interrupt disabled 

1'b1: Interrupt enabled 


INTMUX INT ENABLE GROUP19 

Address: Operational Base + offset (0x004c) 

| Bit |Attr|ResetValue[ Ci escription 
[31:8 [RO _|0xo00000__i[reserved 


enable 
: Each bit represents one interrupt enable bit. 
FE” EME O08 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP20 

Address: Operational Base + offset (0x0050) 

| Bit |Attr|ResetValue[ Ci escription 
[31:8 [RO |0xo00000__—i[reserved 


enable 
; Each bit represents one interrupt enable bit. 
720 < IRM 10x00 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX INT ENABLE GROUP21 

Address: Operational Base + offset (0x0054) 

| Bit |Attr|ResetValue[ —C‘Ci scription 
[31:8 [RO |0xo00000__ [reserved 


enable 
: Each bit represents one interrupt enable bit. 
ahah 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_ INT ENABLE GROUP22 
Address: Operational Base + offset (0x0058) 

| Bit |Attr|ResetValue[  ————sC‘Ci scription 
[31:8 [RO |0xo00000__—i[reserved 


enable 

Each bit represents one interrupt enable bit. 
OKO 1'bO: Interrupt disabled 

1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP23 
Address: Operational Base + offset (0x005c) 
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| Bit |Attr|ResetValue/ Ci eescription 
31:8 |RO_|0x000000 


enable 
: Each bit represents one interrupt enable bit. 
2D. NRE 0x08 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_ INT ENABLE GROUP24 
Address: Operational Base + offset (0x0060) 

| Bit |Attr|ResetValue[  ———C‘i scription 
[31:8 [RO |0xo00000_—i[reserved 


enable 

Each bit represents one interrupt enable bit. 
eye ieee 1'bO: Interrupt disabled 

1'b1: Interrupt enabled 


INTMUX INT ENABLE GROUP25 

Address: Operational Base + offset (0x0064) 

| Bit |Attr|ResetValue[ ——C‘Ci scription 
[31:8 [RO |0xo00000__—i[reserved 


enable 
: Each bit represents one interrupt enable bit. 
FE” EME O08 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_ INT ENABLE GROUP26 

Address: Operational Base + offset (0x0068) 

| Bit |Attr|ResetValue[ Ci escription 
[31:8 [RO |0xo00000_—i[reserved 


enable 
; Each bit represents one interrupt enable bit. 
720 < IRM 10x00 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX INT ENABLE GROUP27 

Address: Operational Base + offset (0x006c) 

| Bit |Attr|ResetValue[ ——sC‘i scription 
[31:8 [RO |0xo00000__ [reserved 


enable 
: Each bit represents one interrupt enable bit. 
ahah 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP28 
Address: Operational Base + offset (0x0070) 

| Bit |Attr|ResetValue[ Ci escription 
[31:8 [RO |0xo00000__—i[reserved 


enable 

Each bit represents one interrupt enable bit. 
OKO 1'bO: Interrupt disabled 

1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP29 
Address: Operational Base + offset (0x0074) 
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| Bit |Attr|ResetValue/ Ci eescription 
31:8 |RO_|0x000000 


enable 
: Each bit represents one interrupt enable bit. 
2D. NRE 0x08 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT ENABLE GROUP3O 
Address: Operational Base + offset (0x0078) 

| Bit |Attr|ResetValue[  ———C‘Ci scription 
[31:8 [RO |0xo00000__—i[reserved 


enable 

Each bit represents one interrupt enable bit. 
eye ieee 1'bO: Interrupt disabled 

1'b1: Interrupt enabled 


INTMUX INT ENABLE GROUP31 

Address: Operational Base + offset (0x007c) 

| Bit |Attr|ResetValue[ CSC‘ scription 
[31:8 [RO _|0xo00000__—i[reserved 


enable 
: Each bit represents one interrupt enable bit. 
FE” EME O08 1'bO: Interrupt disabled 
1'b1: Interrupt enabled 


INTMUX_INT FLAG GROUPO 

Address: Operational Base + offset (0x0080) 

| Bit |Attr|ResetValue[ Ci escription 
[31:8 [RO |0xo00000__—i[reserved 


flag 
; Each bit represents one interrupt is in service. 
ee x00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP1 

Address: Operational Base + offset (0x0084) 

| Bit |Attr|ResetValue[ ——C‘i scription 
[31:8 [RO |0xo00000__[reserved 


flag 
: Each bit represents one interrupt is in service. 
ee goo 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX_INT FLAG GROUP2 
Address: Operational Base + offset (0x0088) 

| Bit |Attr|ResetValue[ Ci escription 
[31:8 [RO _|0xo00000__—i[reserved 


flag 

0x00 Each bit represents one interrupt is in service. 
1'bO: Interrupt in service 
1'b1i: Interrupt out of service 


INTMUX_INT FLAG GROUP3 
Address: Operational Base + offset (Ox008c) 
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| Bit |Attr|Reset Value] Ci eescription 
31:8 |RO_|0x000000 


flag 
: Each bit represents one interrupt is in service. 
ee Ox00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP4 
Address: Operational Base + offset (0x0090) 

| Bit |Attr|ResetValue[  ————C‘Ci scription 
[31:8 [RO _|0xo00000__—i[reserved 


flag 

0x00 Each bit represents one interrupt is in service. 
1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX_INT FLAG GROUP5 

Address: Operational Base + offset (0x0094) 

| Bit |Attr|ResetValue[ ————C‘Ci scription 
[31:8 [RO |0xo00000__—i[reserved 


flag 
: Each bit represents one interrupt is in service. 
ey Ox0e 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX_INT FLAG GROUP6 

Address: Operational Base + offset (0x0098) 

| Bit |Attr|ResetValue[ sCéiescription 
[31:8 [RO |0xo00000__—i[reserved 


flag 
; Each bit represents one interrupt is in service. 
ee x00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP7 

Address: Operational Base + offset (0x009c) 

| Bit |Attr|ResetValue[ ——C‘i scription 
[31:8 [RO |0xo00000__ [reserved 


flag 
: Each bit represents one interrupt is in service. 
ee goo 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX_ INT FLAG GROUPS 
Address: Operational Base + offset (0x00a0) 

| Bit |Attr|ResetValue[ CSC‘ scription 
[31:8 [RO _|0xo00000__—i[reserved 


flag 

0x00 Each bit represents one interrupt is in service. 
1'bO: Interrupt in service 
1'b1i: Interrupt out of service 


INTMUX_INT FLAG GROUP9 
Address: Operational Base + offset (0x00a4) 
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| Bit |Attr|ResetValue/ Ci eescription 
31:8 |RO_|0x000000 


flag 
: Each bit represents one interrupt is in service. 
ee Ox00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP10 
Address: Operational Base + offset (0x00a8) 

| Bit |Attr|ResetValue[ ————C‘Ci scription 
[31:8 [RO _|0xo00000_—i[reserved 


flag 

0x00 Each bit represents one interrupt is in service. 
1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP11 

Address: Operational Base + offset (Ox00ac) 

| Bit |Attr|ResetValue[  ————C‘i scription 
[31:8 [RO |0xo00000__—i[reserved 


flag 
: Each bit represents one interrupt is in service. 
ey Ox0e 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP12 

Address: Operational Base + offset (Ox00b0) 

| Bit |Attr|ResetValue[ —sC«Ciescription 
[31:8 [RO _|0xo00000__—i[reserved 


flag 
; Each bit represents one interrupt is in service. 
ee x00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP13 

Address: Operational Base + offset (0x00b4) 

| Bit |Attr|ResetValue[ —C‘i scription 
[31:8 [RO |0xo00000__ [reserved 


flag 
: Each bit represents one interrupt is in service. 
ee goo 1'bO: Interrupt in service 
1'b1i: Interrupt out of service 


INTMUX INT FLAG GROUP14 
Address: Operational Base + offset (Ox00b8) 

| Bit |Attr|ResetValue[ ———C‘Ci scription 
[31:8 [RO |0xo00000__—i[reserved 


flag 

0x00 Each bit represents one interrupt is in service. 
1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX_INT FLAG GROUPi5 
Address: Operational Base + offset (Ox00bc) 
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| Bit |Attr|Reset Value] Ci eescription 
31:8 |RO_|0x000000 


flag 
: Each bit represents one interrupt is in service. 
ee Ox00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP16 
Address: Operational Base + offset (0x00c0) 

| Bit |Attr|ResetValue[  ————C‘Ci scription 
[31:8 [RO |0xo00000_—i[reserved 


flag 

0x00 Each bit represents one interrupt is in service. 
1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP1i7 

Address: Operational Base + offset (0x00c4) 

| Bit |Attr|ResetValue[  ———C‘Ci scription 
[31:8 [RO |0xo00000_—i[reserved 


flag 
: Each bit represents one interrupt is in service. 
ey Ox0e 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP18 

Address: Operational Base + offset (0x00c8) 

| Bit |Attr|ResetValue[ Ci escription 
[31:8 [RO _|0xo00000__—i[reserved 


flag 
; Each bit represents one interrupt is in service. 
ee x00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP19 

Address: Operational Base + offset (Ox00cc) 

| Bit |Attr|ResetValue[ ——C‘i scription 
[31:8 [RO |0xo00000__[reserved 


flag 
: Each bit represents one interrupt is in service. 
ee goo 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP20 
Address: Operational Base + offset (Ox00d0) 

| Bit |Attr|ResetValue[ Ci escription 
[31:8 [RO |0xo00000__—i[reserved 


flag 

0x00 Each bit represents one interrupt is in service. 
1'bO: Interrupt in service 
1'b1i: Interrupt out of service 


INTMUX_INT FLAG GROUP21 
Address: Operational Base + offset (0x00d4) 
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| Bit |Attr|ResetValue/ Ci eescription 
31:8 |RO_|0x000000 


flag 
: Each bit represents one interrupt is in service. 
ee Ox00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP22 
Address: Operational Base + offset (0x00d8) 

| Bit |Attr|ResetValue[  ———C‘Ci scription 
[31:8 [RO |0xo00000__—i[reserved 


flag 

0x00 Each bit represents one interrupt is in service. 
1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP23 

Address: Operational Base + offset (Ox00dc) 

| Bit |Attr|ResetValue[  ————C‘Ci scription 
[31:8 [RO |0xo00000__—i[reserved 


flag 
: Each bit represents one interrupt is in service. 
ey Ox0e 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP24 

Address: Operational Base + offset (0x00e0) 

| Bit |Attr|ResetValue[ Ci escription 
[31:8 [RO |0xo00000__—i[reserved 


flag 
; Each bit represents one interrupt is in service. 
ee x00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP25 

Address: Operational Base + offset (0x00e4) 

| Bit |Attr|ResetValue[ ——C‘i scription 
[31:8 [RO |0xo00000__ [reserved 


flag 
: Each bit represents one interrupt is in service. 
ee goo 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP26 
Address: Operational Base + offset (0x00e8) 

| Bit |Attr|ResetValue[  ————C‘Ci scription 
[31:8 [RO _|0xo00000__—i[reserved 


flag 

0x00 Each bit represents one interrupt is in service. 
1'bO: Interrupt in service 
1'b1i: Interrupt out of service 


INTMUX_INT FLAG GROUP27 
Address: Operational Base + offset (Ox00ec) 
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| Bit |Attr|Reset Value] Ci eescription 
31:8 |RO_|0x000000 


flag 
: Each bit represents one interrupt is in service. 
ee Ox00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP28 
Address: Operational Base + offset (OxO0f0) 

| Bit |Attr|ResetValue[ ————C‘Ci scription 
[31:8 [RO |0xo00000_—i[reserved 


flag 

0x00 Each bit represents one interrupt is in service. 
1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP29 

Address: Operational Base + offset (OxO0f4) 

| Bit |Attr|ResetValue[  ———C‘Ci scription 
[31:8 [RO |0xo00000__—i[reserved 


flag 
: Each bit represents one interrupt is in service. 
ey Ox0e 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP3O 

Address: Operational Base + offset (OxOO0f8) 

| Bit |Attr|ResetValue[ —sCieescription 
[31:8 [RO _|0xo00000__—i[reserved 


flag 
; Each bit represents one interrupt is in service. 
ee x00 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


INTMUX INT FLAG GROUP31 

Address: Operational Base + offset (OxO0Ofc) 

| Bit |Attr|ResetValue[ ——C‘i scription 
[31:8 [RO |0xo00000__[reserved 


flag 
: Each bit represents one interrupt is in service. 
ee goo 1'bO: Interrupt in service 
1'b1: Interrupt out of service 


9.4 Interface Description 


There are two sets of serial debug interface for the three MCUs. When we debug using serial 
wire, not only set IOMUX, but also configure the bit[11:10] of SYS_GRF_SOC_CON10 to 
select the MCU that you want to debug. 
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Table 9-2 MCU Serial Wire Debug Interface Description 


Module Pin Direction 


Pad Name 


IOMUX Setting 


mcujtag_tckm0 I 


SDMMC_CMD/PDM1_CLK1_M0/MCU_JTA 
G_TCK_MO0/CANO_TX_M1/UART5_RX_MO 
/PWM7_IR_M1/GPIO4_D4_u 


EL_H[3:0] = 4’h5 


BUS_IOC_GPIO4D_TOMUX_S 


mcujtag_tmsm0 | I/O 


SDMMC_CLK/PDM1_CLKO_M0/TEST_CLK 
OUT_M0/MCU_JTAG_TMS_MO/CANO_RX 
_M1/UART5_TX_MO/GPIO4_D5_d 


EL_H[7:4] = 4’h5 


BUS_IOC_GPIO4D_TOMUX_S 


mcujtag_tckm1 I 


HDMI_TXO_HPD_M1/PCIE30X2_PERSTN 
_M2/HDMI_RX_HPDOUT_M1/MCU_JTAG 
_TCK_M1/UART9_RX_M2/SPIO_CSO_M3/ 
GPIO3_D4_d 


EL_H[3:0] = 4’h6 


BUS_IOC_GPIO3D_IOMUX_S 


mcujtag_tmsm1 | I/O 


PCIE30X4_BUTTON_RSTN/DP1_HPDIN_ 
MO/MCU_JTAG_TMS_M1/UART9_TX_M2/ 
PWM11_IR_M3/SPIO_CS1_M3/GPIO3_D 
5_d 


EL_H[7:4] = 4’h6 


BUS_IOC_GPIO3D_IOMUX_S 


Notes: I=input, O=output, I/O=input/output, bidirectional 


9.5 Application Notes 


9.5.1 Clock and Reset Generation 
Please refer to “Chapter CRU” for more detailed information. 


9.5.2 Memory Remap 


The memory map is divided into different memory types for different usage. 
To avoid the memory map conflict between different processors, the source space can be 
remap to another. In addition, these remap operation could not take effect until the MCU 


soft reset. 


Table 9-3 PMU_MO Address Remap 


Before Remap | Memory Type Usage After Remap 

pmo Joe. 1] seigarat Sere etsy 
pren000000 =| permalwt [orp rayee | etre Romer; Sws0000000 +, 
or60000000- [normal wewa [or cipram | sefors Remap Ox60000000 + 
granng0000 = [pevce xn, af |Penoherais | bers nemaP~Or#0000000 + 

oxsrererer | Normal WBWA__| On chipRAM | (rnin ‘carr coc -coni0[15:0],16°h0} 
oxpererer | Normalwr | ROMor flash | Fru sar? soc. con9[15:0],16°h0} 


Table 9-4 NPU_MO Address Remap 


Before Remap | Memory Type Usage After Remap 

peanoon0g0- Recvice xn [Peripherals | spore, Remap SrADOROOGD 
SEO BONN] normal wT [orenpran | ssfore Remap Gxsoe00000 + 
ors0000000 57 [Normal Wawa | offcnipnam | Gere Remap "OxE9000000 + 
oranpoogt0 = [pevice xn | Penherais | barre? Or40000000 + 

oxarrrrrer [Normal wBWA | On chip RAM | You “eget meu_con3[15:0],16/0} 
pran009000 = [ermal wr | ROM orash | Before Remap Ox0000000 + 


Table 9-5 DDR_MO Address Remap 


Before Remap | Memory Type Usage After Remap 
OxA0000000 - P F Before Remap - 0xA0000000 + 
OxDFFFFFFF pENice an Peripherals {bus_sgrf_mcu_con6[15:0],16’h0O} 
0x80000000 - ; Before Remap - 0x60000000 + 
Ox9FFFFFFF penmalit Crnip at {bus_sgrf_mcu_con7[15:0],16’h0O} 
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0x60000000 - : Before Remap - 0x60000000 + 
Ox7FFFFFFF onal we we CucHip ae (sus-Sart mol, con7[ 15:0] 16/H0y 
0x40000000 - Device XN Peripherals Before Remap - 0x40000000 + 
Ox5FFFFFFF 0xF0000000 
0x20000000 - ; Before Remap - 0x20000000 + 
Ox3FFFFFFF NOEL R Wa | | DORehip RAM fate con nici consti) 1608 
0x00000000 - Before Remap - 0x0000000 + 
Ox FFFFFFF Neely ROM Orta Gbus. Saute: ConSt1S-OL 160} 

Notes: 

@ XN means execute-never. 

@ WT means write-through. 

@ WBWA means write-back-write-allocate. 

@ WT means write-through 


9.5.3 Interrupt for MCU 


Table 9-6 DDR_MO Interrupt 


IRQ ID IRQ Source IRQ ID IRQ Source 
0 Int_in[63:0] 4 Int_in[319:256] 
1 Int_in[127:64] 5 Int_in[383:320] 
2 Int_in[191:128] 6 Int_in[447:384] 
3 Int_in[255:192] 7 Int_in[511:448] 


The Int_in[511:0] are system interrupts, and each 64 interrupts will multiplexed into one 


interrupt which connect to one DDR_MO IRQ lines. Please refer to 


“Chapter System 


Overview” for the detail interrupt number. 
Table 9-7 PMU_MO Interrupt 

IRQ ID IRQ Source IRQ ID IRQ Source 
0 PMIC 11 PWMO 
1 SDMMC_DETECTN 12 WDT_PMU 
2 UARTO 13 TIMER1_PMU 
3 GPIOO 14 TIMERO_PMU 

CRC_CHK_RST_REQ_PMUO_SGRF| 
4 GPIOO_EXP 15 
CRC_CHK_RST_REQ_PMU1SGRF 
5 I2CO 16-23 INTMUX_OUT 
6 VAD 24 HPTIMER_PMUO 
7 PDMO 25 OSC_CHK_RST_REQ 
8 12S1_8CH 26 CACHE_PMU 
9 PVTM_PMU 27-31 RESERVED 
10 PWMO_PWR 
The INTMUX_OUT are multiplexed from 512 system interrupts. 
Table 9-8 NPU_MO Interrupt 

IRQ ID IRQ Source IRQ ID IRQ Source 
0 TimerO_NPU 5 C1i_RKNN 
1 Timer1_NPU 6 C2_RKNN 
2 PVTM_NPU 7 CACHE_NPU 
3 WDT_NPU 8-11 MAILBOX2_AP 
4 CO_RKNN 12-15 MAILBOX2_BB 


The 16 interrupts are connected to NPU_MO without INTMUX directly. 


9.5.4 Cache Initialization 
The Cache is bypassed after reset and need to be initialized by the MCU. The basic 
initialization flow is: 

1. Configure to Write-Back or Write-Through mode by setting CACHE_CTRL.cache_wt_en 
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and start initialization by configuring CACHE_CTRL.cache_en to high while keeping the 
Cache in bypass mode (CACHE_CTRL.cache_bypass is high). The store buffer must and 
only can be enabled for Write-Back mode, so you must disable the store buffer when 
Write-Through mode is selected. You can also enable the hot buffer for better 
performance. It is recommended that configure the I-Cache to Write-Through mode and 
configure the D-Cache to Write-Back mode. 

2. Wait for cache initialization to be finished by polling CACHE_STATUS.cache_init_finish. 

3. Disable cache bypass mode by configuring CACHE_CTRL.cache_bypass to low. Now that 
the Cache is enabled. 

4. Simply configure CACHE_CTRL.cache_bypass to bypass or enable the Cache again after 
the initialization flow. 


9.5.5 Cache Maintenance 
The Cache Controller support the following cache maintenance operations: 

@ Clean by address: push the specified cache line data to external memory if it is valid and 
dirty. 

@ Invalidate by address: unconditionally clear the valid and dirty data of the specified 

cache lines. 

Clean and invalidate by address: clean and then invalidate the specified cache lines. 

Invalidate all: unconditionally clear the valid and dirty data for all the cache lines. 

Clean and invalidate all (Flush): clean and then invalidate all the cache lines. 
For the operation of cache clean and invalidate all, configure 
CACHE_CTRL.cache_flush to high first, and then wait for flush to be done by polling 
CACHE_STATUS.cache_flush_done. Finally, if the flush is done, you should configure 
CACHE_CTRL.cache_flush to low. 


For the other four maintenance operations, you should set the maintenance command 
and the address range of the cache lines by configuring CACHE_MAINTAINO and 
CACHE_MAINTAIN1, then start by configuring CACHE_MAINTAINO.cache_m_valid to 
high. When the operation is finished, CACHE_MAINTAINO.cache_m_valid will be 
automatically cleared to low. You can also poll CACHE_STATUS.cache_m_busy to 
judge whether the operation is done. 


9.5.6 Cache RAM Debug Mode 
When the Cache is enabled and not in the bypass mode, you can enter the cache 
RAM debug mode by configuring CACHE_RAM_DEBUG.ram_debug_en to high. In 
the RAM debug mode, the cache RAM can be accessed directly by the specific 
address, and all the other cacheable memory accesses are bypassed because the 
cache core is disabled. 
The following table shows the address map for the cache RAM debug. 

Table 9-6 Address Map for the Cache RAM Debug 


RAM Access Type | RAM Access Size Address Range for Cache RAM 
Debug 
Reserved 7KB OxF6F26400 ~ OxF6F27FFF 
TAG RAM1 1KB OxF6F26000 ~ OxF6F263FF 
Reserved 7KB OxF6F24400 ~ OxF6F25FFF 
TAG RAMCU 1KB OxF6F24000 ~ OxF6F243FF 
DATA RAM1 8KB OxF6F22000 ~ OxF6F23FFF 
DATA RAMCU 8KB OxF6F20000 ~ OxF6F21FFF 


As shown in the above table, there are 2 ways for each cache, and the size of one DATA 
RAM is 8KB. The following explanation may help you use the RAM debug method: 
@ Using the word-aligned address to access the TAG RAM. 
@ The bits[9:2] of the TAG RAM address are acted as the bits[12:5] of the corresponding 
memory address. 
@ Only the bits[20:0] of the TAG RAM data are available, and the bits[31:21] are always 
zero. 
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m The bit[20] is the valid flag bit. 
m The bit[19] is the dirty flag bit. 
m The bits[18:0] are acted as the bits[31:13] of the corresponding memory address. 

@ The bits[12:0] of the DATA RAM address are acted as the bits[12:0] of the 
corresponding memory address. 

@ In order to get the cache line data at the wanted address, you should read the both of 
the TAG RAMs to find the matched address, and then read data from the corresponding 
DATA RAM. 

@ If write data to the DATA RAM, 8 copies of the 32bit data on the AHB bus will be written 
to the 32Byte cache line. 


9.5.7 TCM 

All MCU Subsystem implement data/instructions tightly-coupled memory to speed up code 
execute, but only MCU can access TCM. In addition, the base address of TCM are 
configurable to ease software. Refer to 
pmui_sgrf_soc_coni3/bus_sgrf_mcu_con4/bus_sgrf_mcu_con9 for more detail. 


9.5.8 Other Hints 


One interrupt request source is supported for the I/D-Cache, so you can query the interrupt 
register in the ISR if it is enabled. When CACHE_INT_EN.err_record_en is high, the Cache 
will generate a bus error interrupt if access to a wrong address. You can read 
CACHE_INT_ST.ahb_error_status for the cache interrupt status and get the recent error 
address information from CACHE_ERR_HADDR.status_haddr. 
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Chapter 10 Timer 


10.1 Overview 


TIMER is a programmable timer peripheral. This component is an APB slave device. In RK3588, 
there are three types of TIMER according to the count type, which are normal decrement count 
TIMER, normal increment count TIMER and special function increment count TIMER. The 
normal decrement count TIMER is called NDCTIMER. The normal increment count TIMER is 
called NICTIMER. The special function increment count TIMER is called HPTIMER(High 
Precision TIMER). 

5 normal decrement count TIMERs and 1 normal increment count TIMER constitute a 6- 
channel TIMER. In 6-channel TIMER, TIMERS is the normal increment count TIMER, and the 
other channel TIMER is the normal decrement count TIMER. 

2 normal increment count TIMERs form a 2-channel TIMER. 

HPTIMER has calibration function and provides count value for CPU. 

Timer supports the following features: 

@ All three kinds of counter support 32 bits APB slave. 

@ All three kinds of counter loading count value support configurable. 

@ All three kinds of counter support two counting modes: free-running and user-defined 
count. 

e@ All three kinds of counters support maskable interrupts. 

@ HPTIMER with three timer mode: Normal, Hardware adjust, Software adjust. 

@ Hardware adjust mode HPTIMER can be calibrated back to the exact count value without 
software calculation. 

@ Software adjust mode HPTIMER can be calibrated back to the exact count value with 
software-aided calculation. 

@® Common multiples of slow and fast clock cycles are configurable. 


10.2 Block Diagram 
10.2.1 Normal count TIMER block diagram 


CAEN 6CH_TIMER CAEN) 2CH_TIMER 


resetn_timerO timerO_int resetn_timerO timerO_int 
oY 
clk_timerO TIMER CHO if timerO_en clk_timerO TIMER CHO timerO_en 
|} =>? 
resetn_timer1 timer1_int resetn_timer1 timer1_int 
Se laa -}——___—__> 
clk_timer1 clk_timer1 TIMER CH1 timer1_en 


Ss 


resetn_timer5 


clk_timer5 


Fig. 10-1 Normal Timer Block Diagram 


Fig. 10-1 show 6-channel TIMER and 2-channel TIMER. At 6CH_TIMER, the TIMER chO~ch4 
are the normal decrement count TIMER and ch5 is the normal increment count TIMER. At 
2CH_TIMER, chO and chi are common normal increment count TIMER. APB is the read and 
write interface of timer register. reset_timern and clk_timern are reset and count clock for 
each channel timer. Timern_int and timern_en are interrupt and clock enable for each 
channel timer respectively. (timern is the signal corresponding to TIMER CHn) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1301 


RK3588 TRM-Part1 


10.2.2 HPTIMER block diagram 


resetn_32k 
HMET_Cote VANISSA] 


clk_32k , 
- timer_core_upd_req ” 


resetn_timer 


clk_timer HPTIMER 


Ip_ena timer_hp_en 


timer_core_upd_ack 


timer_hp_int 


APB 


Fig. 10-2 HPTIMER Block Diagram 


Fig. 10-2 shows the block diagram of HPTIMER. 

HPTIMER has a set of APB interfaces for reading and writing registers. 

Ip_ena is the low power enable signal sent by PMU to HPTIMER, and it is also the indication 
signal of clk_timer frequency switching. 

timer_core_value[63:0], timer_core_upd_req, timer_core_upd_ack is the interaction signal 
with core. timer_core_value[63:0] is the count update value, timer_core_upd_req is the 
update count request signal, timer_core_upd_ack is the update count response signal. 
timer_hp_en is the enabling signal of clk_32k and clk_timer clocks. timer_hp_int is the 
interrupt output of HPTIMER. 


10.3 Function Description 
10.3.1 TIMER clock 


The clock frequency of the counting clock source of NICTIMER and NDCTIMER is 24MHz. The 
clock source clock of clk_32k of HPTIMER is 32KHz, and the clock frequency of clk_timer 
clock source is switched between 24MHz and 32KHz. 


10.3.2 Programming sequence 


10.3.2.1 NDCTIMER and NICTIMER programming sequence 
1. Initialize the TIMER by the TIMER_TIMERn_CONTROLREG (O<n<5) register: 
1) Disable the timer by writing a “O” to the timer enable bit (bit 0). Accordingly, the 
timer_en output signal is de-asserted. 
2) Program the timer mode—free-running or user-defined—by writing a “O” or “1” 
respectively, to the timer mode bit (bit 1). 
3) Set the interrupt mask as either masked or not masked by writing a “O” or “1” 
respectively, to the timer interrupt mask bit (bit 2). 
2. Load the timer count value into the TIMER_TIMERn_LOAD_COUNT1 (O<n<5) and 
TIMER_TIMERn_LOAD_COUNTO (O<n5) register. 
3. Enable the TIMER by writing a “1” to bit 0 of TIMER_TIMERn_CONTROLREG (O<n<5). 
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Initialize Timer 


4 


Load Count Value 


’ 


Enable Timer 


Fig. 10-3 Timer Usage Flow 
10.3.2.2 HPTIMER programming sequence 
@ Normal mode 
1. Initialize the HPTIMER by the TIMER_HP_CTRL register: 
(1) Disable the HPTIMER by writing a ‘0’ to the timer enable bit (bit 0). Accordingly, the 
timer_hp_en output signal is de-asserted. 
(2) Program the timer mode, normal mode by writing a 0x0 to the timer mode bits (bit 1 
to bit 2). 
(3) Program the count mode, free-running or user-defined by writing a ‘0’ or ‘1’ to the 
count mode bit (bit 3). 
2. Load the HPTIMER count value into the TIMER_HP_LOAD_COUNT1 and TIMER_HP_LOAD_ 
COUNTO register. 
3. Enable the HPTIMER by writing a ‘1’ to bit 0 of TIMER_HP_CTRL. 
If you want to do another count, repeat steps 1 to 3. 
@ Hardware adjust mode 
1. Initialize the HPTIMER by the TIMER_HP_CTRL register: 
(1)Disable the HPTIMER by writing a ‘0’ to the timer enable bit (bit 0). Accordingly, the 
timer_hp_en output signal is de-asserted. 
(2) Program the timer mode, normal mode by writing a 0x1 to the timer mode bits (bit 1 
to bit 2). 
(3) Program the count mode, free-running or user-defined by writing a ‘0’ or ‘1’ to the 
count mode bit (bit 3). 
2. Initialize the HPTIMER by the TIMER_HP_INTR_STATUS register. Write 0x7 to TIMER_HP_ 
INTR_STATUS register to clear TIMER_HP_INTR_STATUS register. 
3. Load the HPTIMER count value into the TIMER_HP_LOAD_COUNT1 and TIMER_HP_LOAD_ 
COUNTO register. 
4. Configure the HPTIMER GCD register. 
(1) Divide the least common multiple of clk_timer and clk_32k clock cycle by clk_timer 
clock cycle and configure it in TIMER_HP_T24_GCD register. 
(2) Divide the least common multiple of clk_timer and clk_32k clock cycle by clk_32k 
clock cycle and configure it in TIMER_HP_T32_GCD register. 
5. Enable the HPTIMER by writing a ‘1’ to bit 0 of TIMER_HP_CTRL. 
6. Read out the INTR_STATUS register until the ini_adj_done bit segment (bit 1) is ‘1’, which 
means that the HPTIMER 32K count is initially adjusted. The low power mode can only be 
entered after the initial adjustment is completed. 
7. The chip enters and exits the low power consumption mode at any time in between. 
8. Read out the INTR_STATUS register until the sync_done bit segment (bit 2) is ‘1’, 
indicating that the HPTIMER count is adjusted. 
9. Write 0x7 to TIMER_HP_ INTR_STATUS register to clear TIMER_HP_INTR_STATUS 
register. 
If the chip enters and exits the low power consumption mode again, repeat steps 7 to 9. 
@ Software adjust mode 
1. Initialize the HPTIMER by the TIMER_HP_CTRL register: 
(1) Disable the HPTIMER by writing a ‘0’ to the timer enable bit (bit 0). Accordingly, the 
timer_hp_en output signal is de-asserted. 
(2) Program the timer mode, normal mode by writing a 0x2 to the timer mode bits (bit 1 
to bit 2). 
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(3) Program the count mode, free-running or user-defined by writing a ‘0’ or ‘1’ to the 
count mode bit (bit 3). 
2. Initialize the HPTIMER by the TIMER_HP_INTR_STATUS and BEGIN_END_VALID register. 
Write 0x7 to TIMER_HP_ INTR_STATUS register to clear TIMER_HP_INTR_STATUS register. 
write 0x3 to BEGIN_END_VALID register to clear BEGIN _END_VALID register. 
3. Load the HPTIMER count value into the TIMER_HP_LOAD_COUNT1 and TIMER_HP_LOAD_ 
COUNTO register. 
4. Enable the HPTIMER by writing a ‘1’ to bit O of TIMER_HP_CTRL. 
5. The chip enters and exits the low power consumption mode at any time in between. 
6. Read out BEGIN_END_VALID register until the value of it is 0x3, which indicates that the 
chip has entered and exited the low power consumption mode, then you can adjust the 
timer count value. Then write 0x3 to BEGIN_END_VALID register to clear the register. 
7. The count value of HPTIMER compensation. 
(1) Read out TIMER_HP_T24_ 32BEGIN1i, TIMER_ HP_T24_ 32BEGINO, TIMER_HP_T32_ 
24END1 and TIMER_HP_T32_24ENDO register. 
(2) configure TIMER _HP_T24_DELAT_COUNT1 and TIMER_HP_T24 DELAT_COUNTO 
registers to compensate for the count values according to the values of these registers 
read out above. 
(3) Write 0x1 to TIMER_HP_SYNC_REQ register to start compensation counting. 
(4) Read out the INTR_STATUS register until the sync_done bit segment (bit 2) is ‘1’, 
indicating that the compensation count is completed. 
8. Write 0x7 to TIMER_HP_ INTR_STATUS register to clear TIMER_HP_INTR_STATUS 
register. 
If the chip enters and exits the low power consumption mode again, repeat steps 5 to 8. 


10.3.3 Loading a timer count value 


For the descending TIMER(that is, the value from which it counts down). The initial value for 

each TIMER is loaded into the TIMER using the load count register (TIMER_TIMERn_LOAD_ 

COUNT1 and TIMER_TIMERn_ LOAD_COUNTO). Two events can cause a TIMER to load the 

initial value from its load count register: 

@ TIMER is enabled after reset or disabled. 

@ TIMER counts down to 0, when TIMER is configured into free-running mode. 

For the incremental TIMER(that is, the value from which it counts up). The initial value for 

each timer is zero. The count register will count up to the value loaded in the register 

TIMER_ TIMERn_LOAD_COUNT1 and TIMER_TIMERn_ LOAD_COUNTO. Two events can cause 

a TIMER to load zero: 

@ TIMER is enabled after reset or disabled. 

@ TIMER counts up to the value stored in TIMER_TIMERn_LOAD_COUNT1 and TIMER_ 
TIMERn_LOAD_COUNTO, when timer is configured into free-running mode. 


10.3.4 Timer mode selection 


@ User-defined count mode - TIMER loads TIMER_TIMERn_LOAD_COUNT1 and TIMER_ 
TIMERn_LOAD_ COUNTO registers (for descending TIMER) or zero (for incremental 
TIMER) as initial value. When the TIMER counts down to 0 (for descending TIMER) or 
counts up to the value in TIMER_TIMERn_LOAD_COUNT1 and TIMER_TIMERn_ LOAD_ 
COUNTO (for incremental TIMER), it will not automatically reload the count register. User 
need to disable timer firstly and follow the programming sequence to make timer work 
again. 

@ Free-running mode —- TIMER loads the TIMER_TIMERn_LOAD_COUNT1 and TIMER_ 
TIMERn_LOAD_COUNTO(for descending TIMER) or zero(for incremental TIMER) register 
as initial value. TIMER will automatically reload the count register, when timer counts 
down to O(for descending TIMER) or counts up to the value in TIMER_TIMERn_LOAD _ 
COUNT1 and TIMER_TIMERn_LOAD_COUNTO (for incremental TIMER). 
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10.4 Register Description 
10.4.1 Registers Summary 


10.4.1.1 Normal Count TIMER Register Summary 

For 2-channel normal count TIMER, the base address of channel 1 is greater than that of 
channel 0 by 0x20. For 6-channel normal count TIMER, the base address of channel 1 is 
greater than that of channel O by 0x20, the base address of channel 2 is greater than that of 
channel 1 by 0x20, and so on. The revision register offset of 2-channel / 6-channel normal 
count TIMER is Oxf0. 

If you want to know that each TIMER is 2-channel or 6-channel, please refer to the “TIMER 
attributes” section at the end of “Chapter TIMER”. 


Reset 
Descripti 
TIMER TIMERN LOAD CO}0x0000 |, J9x00000000 |Timern Load Count Register 0 
UNTO +n*0x20 


Timern Load Count Register 
1.Higher 32 bits Value to be 
W 0x00000000 |loaded into Timer n. This is the 
value from which counting 
commences 
VALUEO +n*0x20 


TIMER TIMERn CURRENT /0x000c Timern Current Value Register 
Reckoner W 0x00000000 |1.High 32 bits of Current Value of 
VALUE1 +n*0x20 


Timer n 


TIMER _TIMERn CONTROL |0x0010 
Ene w Joxooo00o00 Timern Control Register 

TIMER TIMERn_INTSTAT |0x0018 
ee w_— foxoo00000 Timern Interrupt Status Register 


TIMER _2CH REVISION |0x00FO  [W — |0x15650302 |2-channel TIMER version 
TIMER 6CH REVISION |OxOOFO |W |0x11972006 |6-channel TIMER version 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


1.4.1.2 HPTIMER Register Summary 


eo fae [owen 
Value 

[TIMER HP_T24 GCD | 

[TIMER_HP T32_GCD | 


= HP LOAD COUNT |o,0914 w_ Joxoo000000 Low 32bits of load count value 
| Sauna ape 0x0018 w_ |oxoo000000 High 32bits of load count value 
TIMER HP 124 DELAT Cc Low 32bits of 24M clock delay 
TIMER HP 124 DELAT C High 32bits of 24M clock delay 
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Reset Pee 
name [ovat [Sos] Genes | Peecrintion 
TIMER HP CURR 32K VA 0x0024 0x00000000 Low 32bits of current cnt_32k 
LUEO value 
TIMER HP CURR 32K VA 0x0028 0x00000000 High 32bits of current cnt_32k 
LUE1 value 


TIMER HP CURR TIMER 0x002C 0x00000000 Low 32bits of current timer_cnt 
VALUEO value 

TIMER_HP_CURR_ TIMER High 32bits of current timer_cnt 
ges eee 0x0034 0x00000000 |Low 32 bits of low power begin 

ae HP 124 32BEGIN |5,9038 0x00000000 |High 32 bits of low power begin 


TIMER HP 132 24ENDO |0x003C 0x00000000 |Low 32 bits of low power end 
TIMER HP T32 24ENDi |0x0040 W  |0x00000000 |High 32 bits of low power end 


ao HP BEGIN END V lo,0044 w_ |oxo0000000 Low power count'value valid 


TIMER HP SYNC REQ 0x0048_ |W __|0x00000000 
TIMER _HP_INTR STATUS |0x004C [W_ |0x00000000 [Interrupt status 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


10.4.2 Detail Register Description 


10.4.2.1 Normal Count TIMER Detail Register Description 
TIMER_TIMERn LOAD COUNTO 
Address: Operational Base + offset (0Ox0000+n*0x20) 


| Bit |Attr Reset Value Description 
load_count_0O 
31:0 |RW |0xO00000000 |Lower 32 bits Value to be loaded into Timer n. This is the value 


from which counting commences. 


TIMER TIMERn LOAD COUNT1 
Address: Operational Base + offset (0x0004+n*0x20) 


[Bit [attr| Reset Value 


load_count_1 
31:0 |RW |Ox00000000 |Higher 32 bits Value to be loaded into Timer n. This is the value 
from which counting commences. 


TIMER TIMERn CURRENT VALUEO 
Address: Operational Base + offset (0Ox0008+n*0x20) 


| Bit |Attr Reset Value Description 
timern_current_valueO 
1:0 |Ro- SxOnHOONOe Lower 32 bits of Current Value of Timer n. 


TIMER TIMERn CURRENT VALUE1 
Address: Operational Base + offset (Ox000c+n*0x20) 


[Bit [attr/ Reset Value 


timern_current_value1 
1:0 [Ro pe enonene Higher 32 bits of Current Value of Timer n. 


TIMER TIMERn CONTROLREG 
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Address: Operational Base + offset (0x0010+n*0x20 


Bit {attr Reset Value| Reset Value 
31:3 |RO_|oxo [Reserved 


timer_int_en 
Timer interrupt enable 
RW {0x0 
e 1'bO: Disable 
1'b1: Enable 


timer_mode 
Timer mode 
1 RW |0x0 
* 1'bO: Free-running mode 
1'bi: User-defined count mode 
timer_en 
Timer enable 
RW {0x0 
‘ 1'bO: Disable 
1'bi: Enable 


TIMER TIMERn INTSTATUS 
Address: Operational Base + offset (0x0018+n*0x20) 


| Bit |attr|ResetValue| = (escription 
31:1 |RO_|oxo [Reserved 


Oxo timern_int 
This register contains the interrupt status for timern. 


TIMER _2CH REVISION 
Address: Operational Base + offset (OxOOFO) 


| Bit |Attr|/ResetValue| Ci eescription 


F svn_revision 
ae ss|Ro_[oxsses SVN regiign: 16165477, revision: 16'd5477. 


15:10|RO_|0x00_—sireserved 


chi_type 
Channel 1 is a count up counter. 
chO_type 
8 [Rw fot Channel 0 is a count up counter. 
; ip_function 


TIMER 6CH REVISION 
Address: Operational Base + offset (OxOOFO 


| Bit_|Attr| Reset Value 


( svn_revision 
oda, 6]puw Joxsss7 Senet revision: 16'd4503. 


i5:14/RO_|Oxo [reserved 


ch5_type 
Channel 5 is a count up counter. 


ch4_type 

 — Channel 4 is a count down counter. 
ch3_type 

Channel 3 is a count down counter. 
ch2_type 

Channel 2 is a count down counter. 
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| Bit |Attr|ResetValue| Ci@eescription 


chi_type 
Channel 1 is a count down counter. 


chO_type 
srw oxo Channel 0 is a count down counter. 
: ip_ function 


10.4.2.2 HPTIMER Detail Register Description 
TIMER _HP_REVISION 
Address: Operational Base + offset (0x0000) 


| Bit |Attr|/ResetValue| Ci eescription 


svn_revision 
31:16|RO_ Ox13d1 SVN revision: 16'd5073. 


15:10/RO_|0x00_—sireserved 


ch_type 

Channel 0 is a low power recovery self-correction count up 

counter. 
oh Rae 

7:0 [Ro joxor | Oxo! IP function: 16'd1. 


TIMER HP CTRL 
Address: Operational Base + offset (0x0004 


| Bit |Attr|ResetValue| ss CC ieescription 
31:4 |RO_|0x0000000 


count_mode 
Timer count mode 

3 RE |Oxe 1'bO: Free-running mode 
1'b1: User-defined count mode 
timer_mode 
Select timer as which timer 

2:1 RW |0x0 2'b00: Normal timer 
2'bO1: Adjust timer with hardware adjust 
2'b10: Adjust timer with software adjust 
timer_en 
Timer enable 

Rav 0x0 1'bO: Disable 

1'bi: Enable 


TIMER HP _INTR EN 
Address: Operational Base + offset (0x0008) 

| Bit [Attr|/ResetValue| Ci‘ Scriptom = 
[31:3 [RO_|Oxo0000000 [reserved Sd 


sync_done_intr_en 

Synchronization done interrupt enable 
pe Ox? 1'b0: Disable 

1'b1: Enable 


ini_adj_done_intr_en 
Initial adjust done interrupt enable 

a a bd 1'b0: Disable 
1'b1: Enable 
count_reach_intr_en 

rw loxo Dimer count reach load_count interrupt enable 

1'bO: Disable 
1'b1: Enable 
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TIMER HP _T24 GCD 


Address: Operational Base + offset (Ox000C) 


Reset Value 


| Bit |Attr 
t24_gcd 
by 24M clock cycles. 


TIMER HP _T32 GCD 


Address: Operational Base + offset (0x0010) 


Reset Value 


| Bit_|Attr 
t32_gcd 
by 32K clock cycles. 


TIMER _HP_ LOAD COUNTO 
Address: Operational Base + offset (0x0014) 


| Bit _|Attr| Reset Value 


: load_count0O 
a led Rw |ox00000000 Low 32bits of load count value. 


TIMER HP LOAD COUNT1 
Address: Operational Base + offset (0x0018) 


| Bit |Attr[ResetValue|—“‘CSNC@ eScription — sd 
: load_count1 
you Rw |ox00000000 High 32bits of load count value. 


TIMER HP T24 DELAT COUNTO 
Address: Operational Base + offset (0x001C) 


| Bit |Attr|Reset Value] C(eescription 
. t24_delay_time_countO 
areas Low 32bits of 24M clock delay time count value. 


TIMER HP T24 DELAT COUNTi 
Address: Operational Base + offset (0x0020) 


| Bit |Attr[ResetValue| C(escription = 
: t24_delay_time_count1 
et30 Rw |oxo0000000 High 32bits of 24M clock delay time count value. 


TIMER HP CURR 32K VALUEO 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


p current_32k_value0O 
: < RO }ox00000000 Low 32bits of current cnt_32k value 


TIMER HP CURR 32K VALUE1 
Address: Operational Base + offset (0x0028) 


| Bit |Attr[ResetValue|  —— —C—‘“‘éi scription 
. current_32k_valuel 
Ee exOenponee High 32bits of current cnt_32k value. 


TIMER HP CURR TIMER VALUEO 
Address: Operational Base + offset (0x002C) 


Boo 
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| Bit |Attr|ResetValue| Ci@eescription 
31:0 


current_valueO 
31:0 |ro | 0x00000000 Low 32bits of current timer_cnt value. 


TIMER HP CURR TIMER VALUE1 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value 


: current_value1l 
31:0 [RO ete utcsebasicte High 32bits of current timer_cnt value. 


TIMER HP T24 32BEGINO 
Address: Operational Base + offset (0x0034 


| Bit |Attr| Reset Value 
1:0 


t24_32begin0 
31:0 |ro | Oxoneooene 24M switches to 32K clock, with a low 32 bits of timer_cnt value. 


TIMER HP 1T24 32BEGIN1 
Address: Operational Base + offset (0x0038 


| Bit |Attr| Reset Value 
1:0 


t24_32begin1 
eornnoeee 24M switches to 32K clock, with a high 32 bits of timer_cnt value. 


TIMER HP T32 24ENDO 
Address: Operational Base + offset (Ox003C 


| Bit |Attr| Reset Value 
1:0 


t32_24end0 
31:0 |ro | ox00o00000 32K switches to 24M clock, with a low 32 bits of timer_cnt value. 


TIMER HP T32 24END1 
Address: Operational Base + offset (0x0040 


| Bit_|Attr| Reset Value 


; t32_24end1 
ent RO |ox00000000 32K switches to 24M clock, with a high 32 bits of timer_cnt value. 


TIMER HP BEGIN END VALID 
Address: Operational Base + offset (0x0044 


t32_24end_valid 
T32_24END value valid 
1'bO: Invalid 

1'b1: Valid 
t24_32begin_valid 
T24_32BEGIN value valid 
1'bO: Invalid 

1'b1: Valid 


TIMER HP SYNC REQ 

Address: Operational Base + offset (0x0048) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:1 [RO_|0xo0000000 [reserved sd 


R/W 0x0 sync_request 
SC Timer_cnt synchronize request. 


TIMER HP_INTR STATUS 
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Address: Operational Base + offset (Ox004C 


| Bit |Attr|Reset Value|  ——————™s—S—SCS Description — i 
[31:3 [RO [0x00000000 


> Wi 0x0 sync_done 
C Timer_cnt synchronization done. 


C Cnt_32k initial adjust done. 
p [be hake ctnenine cme 
C Normal counter: timer_cnt reach load_count value. 


10.5 Application Notes 


10.5.1 Clock and Enable 


In the chip, the timer_clk is from 24MHz XIN_OSC, asynchronous to the pclk. When user 
disables the timer enables bit (bit 0 of TIMERn_CONTROLREG (O<n<5)), the timer en 
output signal is de-asserted, and timer_clk will stop. When user enables the timer, the 
timer_en signal is asserted and timer_clk will start running. 

The application is only allowed to re-config registers when timer_en is low. 


\ ¢(¢ f\ 


timer_clk PA LSS TU gy Set 


timer_en | » 


Fig. 10-4 Timing between timer_en and timer_clk 
Please refer to function description section for the timer usage flow. 


10.5.2 HPTIMER application notes 


@ Initial adjustment, synchronous counting adjustment time is about 2ms. 

@ When HPTIMER is used as software / hardware adjustment count, the count reaches the 
TIMER_HP_LOAD_COUNT value, the interrupt status bit will be set, but the count will not 
stop and continue to count. 

@ The timer_en of the CTRL register will output as a reference signal for timer clock 
gating. When timer_en is ‘0’, it will gate the 24M and 32K clocks of the input timer. The 
application is only allowed to re-config registers when timer_en is low. 


10.5.3 TIMER attributes 


Table 10-1 shows the TIMER name corresponding to each TIMER, the total number of 
channels and their PD. It also shows the base address of each TIMER, in which the 
difference of TIMER address offset between adjacent channels in each TIMER is 0x20. 


Table 10-1 TIMER attribute 


TIMER Name CH NUM PD Base Address 
TIMER_PMU 2 pd_pmul Oxfd8f0000 
TIMER_NPU 2 pd_npu Oxfdb00000 
TIMER_DDR 2 pd_center Oxfe118000 
TIMER_S 0 6 pd_secure Oxfe3d0000 
TIMER_S_1 6 pd_bus Oxfed30000 
TIMER_NS_O 6 pd_bus OxfeaeO0000 
TIMER_NS_i 6 pd_bus Oxfeae8000 
HP_TIMER 1 pd_pmu0 Oxfd8c8000 
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Chapter 11 GIC600 


11.1 Overview 


The GIC600 is a generic interrupt controller that handles interrupts from peripherals to the 
cores and between cores. 
The GIC600 supports the GICv3 architecture, refer to the Arm@® Generic Interrupt Controller 
Architecture Specification, GIC architecture version 3.0 and version 4.0. 
The version of GIC600 is rip6-OOrelO. The configuration of GIC600 is shown below: 

Table 11-1 GIC600 Configuration 


Configuration item Value 
num_clusters 1 
cpus_per_clsuter_0O 8 
num_spis 480 
disable_security false 
Ipi_support true 
monolithic 0 
ppi_count 1 
its_ count 2 
bypass_port 1 
Ilpi_ram_depth 128 
did_width 16 
vid_width 16 
col_width 4 
axis_rid_width(GICD) 10 
axis_wid_width(GICD) 10 
axim_addr_width(GICD) 35 
axim_data_width(GICD) 64 
axis_addr_width(GICD) 32 
axis_data_width(GICD) 64 
axis_rid_width(ITS) 8 
axis_wid_width(ITS) 8 
axim_addr_width(ITS) 35 
axim_data_width(ITS) 128 
axis_addr_width(ITS) 35 
axis_data_width(ITS) 128 


The GIC600 in RK3588 supports following feature: 

@ Support 1 cluster 

@ Support cluster 0 with 8 CPUs 

@ Support 0-32GB address space access by ITS and GICD 

@ According to the design of SOC, only support Non-shareable attribute of accesses to the 

LPI tables 

The following interrupt types: 

Locality-specific Peripheral Interrupts (LPIs). These interrupts are generated by a 

peripheral writing to a memory-mapped register in the ITS 

m 480 Shared Peripheral Interrupts (SPIs) 

m 12 Private Peripheral Interrupts (PPIs), that are independent for each core and can be 
programmed to support either edge-triggered or level-sensitive interrupts 

m 16SGlIs, that are generated either by using software to write to GICD_SGIR or through 
the GIC CPU interface of a core 

@ Interrupt Translation Service (ITS). This provides device isolation and ID translation for 

message-based interrupts, which allows virtual machines to program devices directly 

Memory-mapped access to all registers 

Interrupt masking and prioritization 

Programmable interrupt routing that is based on affinity 
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Three different interrupt groups, which allow interrupts to target different Exception 
levels: 

Group O 

Non-secure Group 1 

Secure Group 1 

A global Disable Security (DS) bit. This allows support for systems with and without 
security 

@ 32 priority values, five bits for each interrupt 


11.2 Block Diagram 


The GIC600 in the RK3588 is connected with CPU cluster through AXI Stream bus. As we 
can see, ITS is a separate component outside of the Distributor(GICD), since the monolithic 
configuration is 0. What’s more, the GIC Domain and ITS Domain are placed in different 
power domain which are pd_bus and pd_php power domain respectively. As shown below: 


Sepa a at ay 
I 
| 
| 
I 
I 
I 


Fig. 11-1 Block Diagram 
11.3 Function Description 
Please refer to the document ARM_GIC-600 rip6-O0rel0 Technical Reference Manual.pdf 


for the detail function description. When we use Q-Channel for clock gating the GIC600 
Distributor, remember to configure the bit[1] of SYS_~GRF_GIC_CONDO to 1’b0. 
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Chapter 12 DMA Controller (DMAC) 


12.1 Overview 


This device supports 3 Direct Memory Access (DMA) Controller. DMACO/1/2 support transfers 
between memory and memory, peripheral and memory. DMACO/1/2 is under Non-secure 


state after reset, and the Secure state can be changed by configurable SGRF module. 


DMAC supports the following features: 


DMACO Supports 24 peripheral requests 
DMAC1 Supports 23 peripheral requests 
DMAC2 Supports 21 peripheral requests 
Up to 64 bits data size 

8 channel at the same time 
Up to burst 16 
16 interrupts output and 1 abort output 
Supports 128 MFIFO depth 


Following table shows the DMAC request mapping scheme. 
Table 12-1 DMAC Request Mapping Table 


DMACO 
Req number Source Polarity 
0 I2SO_8CH_TX High level 
1 I2SO_8CH_RX High level 
2 I2S1_ 8CH_TX High level 
3 I2S1_8CH_RX High level 
4 PDMO High level 
5 SPDIFO High level 
6 UARTO_TX High level 
7 UARTO_RX High level 
8 UART1_TX High level 
9 UART1_RX High level 
10 UART2_TX High level 
11 UART2_RX High level 
12 UART3_TX High level 
13 UART3_RX High level 
14 SPIO_TX High level 
15 SPIO_RX High level 
16 SPI1_TX High level 
17 SPI1_RX High level 
18 PWM_PMU High level 
19 CANO_TX High level 
20 CANO_RX High level 
21 SPDIF_RXO High level 
22 SPDIF_RX1 High level 
23 SPDIF_RX2 High level 
DMAC1 
Req number Source Polarity 
0 I2S2_2CH_TX High level 
1 I2S2_2CH_RX High level 
2 I2S3_2CH_TX High level 
3 I2S3_2CH_RX High level 
4 PDM1 High level 
5 SPDIF1 High level 
6 SPDIF2 High level 
7 SPDIF3 High level 
8 SPDIF4 High level 
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9 UART4_TX High level 
10 UART4_RX High level 
11 UART5_TX High level 
12 UART5_RX High level 
13 UART6_TX High level 
14 UART6_RX High level 
15 SPI2_TX High level 
16 SPI2_RX High level 
17 SPI3_TX High level 
18 SPI3_RX High level 
19 PWM1 High level 
20 CAN1_TX High level 
21 CAN1_RX High level 
22 SPDIF5 High level 
DMAC2 
Req number Source Polarity 
0) I2S4_ 8CH_TX High level 
2 I2S5_8CH_TX High level 
4 I2S6_8CH_TX High level 
Z UART7_TX High level 
8 UART7_RX High level 
9 UART8_TX High level 
10 UART8_RX High level 
11 UART9_TX High level 
12 UART9_RX High level 
13 SPI4_TX High level 
14 SPI4_RX High level 
15 PWM2 High level 
16 PWM3 High level 
17 CAN2_TX High level 
18 CAN2_RX High level 
19 SDMMC_BUFFER High level 
21 I2S7_8CH_RX High level 
22 I2S8_8CH_TX High level 
23 I2S9_8CH_RX High level 
24 12S10_8CH_RX High level 


DMAC supports incrementing-address burst and fixed-address burst. But in the case of 


access to SPI and UART at byte or half word size, DMAC only supports fixed-address burst 
and the address must be aligned to word. 


12.2 Block Diagram 
Following figure shows the block diagram of DMAC. 
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Non-secure 


Register access for APB slave instruction 


the Non-secure state 


interface execution DMA 
one master data 
Register access for Secure instruction interface transfer 


the Secure state APB slave Instruction queue 
interface cache Wie 


instruction 


Reset queue 
Tie-offs initialization 
interface 


Peripheral request interface 0 interrupt 

> : ; Interrupts 
Peripheral request interface 1 interface 
Peripheral request interface 2 


Requests 


: | 
Peripheral request interface24 


Fig. 12-1 Block Diagram of DMAC 
As the DMAC supports TrustZone technology, so dual APB interfaces enable the operation of 
the DMAC to be partitioned into the Secure state and Non-secure state. You can use the APB 
interfaces to access status registers and also directly execute instructions in the DMAC. The 
default interface after reset is Non-secure APB interface. 


12.3 Function Description 


12.3.1 Introduction 

The DMAC contains an instruction processing block that enables it to process program code 
that controls a DMA transfer. The program code is stored in a region of system memory that 
the DMAC accesses using its AXI interface. The DMAC stores instructions temporarily in a 
cache. It supports 8 channels, each channel capable of supporting a single concurrent thread 
of DMA operation. In addition, a single DMA manager thread exists, and you can use it to 
initialize the DMA channel threads. The DMAC executes up to one instruction for each AXI 
clock cycle. To ensure that it regularly executes each active thread, it alternates by 
processing the DMA manager thread and then a DMA channel thread. It uses a round-robin 
process when selecting the next active DMA channel thread to execute. 

The DMAC uses variable-length instructions that consist of one to six bytes. It provides a 
separate Program Counter (PC) register for each DMA channel. When a thread requests an 
instruction from an address, the cache performs a look-up. If a cache hit occurs, then the 
cache immediately provides the data. Otherwise, the thread is stalled while the DMAC uses 
the AXI interface to perform a cache line fill. If an instruction is greater than 4 bytes, or 
spans the end of a cache line, the DMAC performs multiple cache accesses to fetch the 
instruction. 

When a cache line fill is in progress, the DMAC enables other threads to access the cache, 
but if another cache miss occurs, this stalls the pipeline until the first line fill is complete. 
When a DMA channel thread executes a load or store instruction, the DMAC adds the 
instruction to the relevant read or write queue. The DMAC uses these queues as an 
instruction storage buffer prior to it issuing the instructions on the AXI bus. The DMAC also 
contains a Multi First-In-First-Out (MFIFO) data buffer that it uses to store data that it reads, 
or writes, during a DMA transfer. 

12.3.2 Operating states 

Following figure shows the operating states for the DMA manager thread and DMA channel 
threads. 
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Updating 
PC 
Waiting 
for event 


Waiting for 
peripheral 


Fig. 12-2 DMAC Operation State 
Notes: arcs with no letter designator indicate state transitions for the DMA manager and DMA channel 
threads, otherwise use is restricted as follows: 
C DMA channel threads only. 
M DMA manager thread only. 


After the DMAC exits from reset, it sets all DMA channel threads to the stopped state, and 
DMA manager thread moves to the Stopped state. 


12.4 Register Description 


12.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 


follows. 
Reset = 
size | Value Description 


12.4.2 Registers Summary 
DMAC_DSR 0x0000 |W |0x00000000|DMA Manager Status Register 
DMAC DPC 0x0004. [|W _|0x00000000|DMA Program Counter Register 
DMAC_INTEN 0x0020 [W — |0x00000000|Interrupt Enable Register 

7 


Event-Interrupt Raw Status 


DMAC_INTMIS 0x0028 |W — |0x00000000|Interrupt Status Register 
DMAC_INTCLR 0x002c |[W — |0x00000000|Interrupt Clear Register 


Fault Status DMA Manager 


Fault Status DMA Channel 
Register 


DMAC_FSRC 0x0034 0x00000000 


DMAC_FTRD 0x0038 |W — |0x00000000|Fault Type DMA Manager Register 


Fault Type DMA Channel 0 


DMAC_FTRO 0x0040 0x00000000 Register 


Ww 

DMAC FTR1 0x0044 w_ Joxoo000000 Fault Type DMA Channel 1 
— Register 
DMAC _FTR2 0x0048 jw. [oxo0000000 cou ee DR channels 

Register 
DMAC FTR3 0x004c w_ Joxooo00000 Fault Type DMA Channel 3 
———_ Register 

Fault Type DMA Channel 4 
DMAC _FTR4 0x0050 w_[ox00000000 Register 
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Reset a Oats 
| Mame | ottest |stea| Vetus | _—Daseration 
DMAC _FTRS 0x0054 w_ Joxoo000000 Fault Type DMA Channel 5 
ao. = St Register 
Fault Type DMA Channel 6 
DMAC._ FTR7 0x005c w_ [ox00000000 Fault Type DMA Channel 7 
ares Register 


DMAC_CSRO 0x0100 |[W — |0x00000000|Channel 0 Status Register 


DMAC_CPCO 0x0104 jw. [ox00000000 Channel 0 Program Counter 
Register 


DMAC_CSR1 0x0108 cm 0x00000000|Channel 1 Status Register 


Channel 1 Program Counter 


DMAC_CSR2 0x0110 co 0x00000000|Channel 2 Status Register 


Channel 2 Program Counter 


DMAC_CSR3 0x0118 — 0x00000000|Channel 3 Status Register 


DMAC_CPC3 Ox011c w_ Joxoo000000 Channel 3 Program Counter 
Register 


DMAC_CSR4 0x0120 — 0x00000000|Channel 4 Status Register 


DMAC CPC4 0x0124 w_[oxo0000000 Channel 4 Program Counter 
Peres Se Register 


DMAC_CSR5 0x0128 |W — |0x00000000|Channel 5 Status Register 


Channel 5 Program Counter 


DMAC_CSR6 0x0130 co 0x00000000 |Channel 6 Status Register 


Channel 6 Program Counter 


DMAC_CSR7 0x0138 |W |0x00000000|Channel 7 Status Register 


DMAC_CPC7 0x013¢ ee Channel? Program Counter 
Register 
Channel O Source Address 
DMAC_DARO bxONO4 —— Channel 0 Destination Address 
Register 
Channel O Channel Control 
DMAC_CcRO exo4os _|w _[ox00000000 
DMAC_LCO_0 0x040c w_ [oxo0000000 Channel 0 Loop Counter 0 
Register 
Channel 0 Loop Counter 1 
DMAC_SARi 0x0420 w_[ox00000000 Channel 1 Source. Address 
Register 
Channel 1 Destination Address 
DMAC_DAR oxo424_ fw |oxo0000000 
DMAC_CCR1 0x0428 w_[oxo0000000 Channel l-Channel Contra) 
Register 
Channel 1 Loop Counter 0 
DMAC LC1_1 0x0430 w_ [ox00000000 Channel 1 Loop Counter 1 
Register 
DMAC_SAR2 0x0440 w_ Joxoo000000 Channel 2 Source Address 
Register 
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Reset ae 

| _ Name | offset |size| fetes | Description | 
DMAC_DAR2 0x0444 w_ Joxoo000000 Channel 2 Destination Address 
ae: Register 

Channel 2 Channel Control 
DMAC_LCO 2 0x044c jw [oxo0000000 Channel 2 Loop Counter 0 
aes Register 

Channel 2 Loop Counter 1 
DMAC LCL 2 ox04s0 |W _|oxo0000000 
DMAC_SAR3 0x0460 w_ [ox00000000 Channel 3 Source Address 
oe Register 

Channel 3 Destination Address 
DMAC_DAR3 0x0464 0x00000000 | arte, 
DMAC_CCR3 0x0468 jw. [ox00000000 Channel 3 Channel Control 
TSS a= ee Register 

Channel 3 Loop Counter 0 
DMAC LCO 3 0x046c w_ |oxo0000000 eee 
DMAC LC1 3 0x0470 jw [oxo0000000 Channers Poo Counter 1 


a Register 


DMAC_SAR4 0x0480 |W — |0x00000000|Channel 4 Address Register 


Channel 4 Destination Address 
DMAC_CCR4 0x0488 w_ |oxoo000000 Channel 4 Channel Control 
ee Register 

Channel 4 Loop Counter 0 
DMAC LCO 4 0x048c we 0x00000000 Register 
DMAC LC1 4 0x0490 w [ox00000000 Channel 4 Loop Counter 1 

Register 


DMAC_SAR5 0x04a0 W 0x00000000 |Channel 5 Address Register 


DMAC _DARS 0x04a4 ww. [oxo0000000 Channel 5 Destination Address 
on ae oa ed Register 
DMAC_CCR5 0x04a8 w_ Joxoo000000 Channel 5 Channel Control 
a ee Register 

Channel 5 Loop Counter 0 
DMAC_LC1 5 0x04b0 ww. Joxoo000000 Channel 5 Loop Counter 1 
res Register 

Channel 6 Source Address 
DMAC SARS oxoaco |W _|oxo0000000 
DMAC_DAR6 0x04c4 w_ Joxoo000000 Channel 6 Destination Address 
= = ns Register 

Channel 6 Channel Control 
DMAC_CcRs oxoaes__ |W _ |oxo0000000 
DMAC_LCO 6 oxo0000000 [Channel 6 Loop Counter 0 
. S Register 

Channel 6 Loop Counter 1 
DMAC LCi 6 oxoado |W _|ox00000000 
DMAC_SAR7 0x04e0 w_[oxo0000000 Channel 7 Source Address 
poe Register 

Channel 7 Destination Address 
DMAC_DARZ oxoaea |W _ |0x00000000 
DMAC_CCR7 0x04e8 jw. [oxo0000000 Channel 7 Channel Control 
Fe Register 
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Reset Baas 
Foner [sie] Geist | oescrton 
w_ |oxoo000000 Channel 7 Loop Counter 0 
area Register 
Channel 7 Loop Counter 1 


DMAC_DBGSTATUS loxod00 |W 
DMAC_DBGCMD lOxodo4 |W 
DMAC_DBGINSTO lOxodos8__ |W 

0 | | 

0 

0 


DMAC_DBGINST1 x0d0c___ |W 
DMAC_CRO x0e00___ |W 
x0e04 
[Oxde08 |W 
lOx0e0c |W 
lOxde10__ |W 


Ox0e14 OxO7ff7F73 |Configuration Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
12.4.3 Detail Register Description 

DMAC_ DSR 

Address: Operational Base + offset (0x0000) 


dns 

1'b0: DMA manager operates in the Secure state 
1'b1: DMA manager operates in the Non-secure state 
wakeup_event 

5'hO: event[0] 

5'h1: event[1] 

5'h2: event[2] 


5'hif: event[31] 
dma_status 

4'hO: Stopped 

4'h1: Executing 

4'h2: Cache miss 

4'h3: Updating PC 
4'h4: Waiting for event 
4'hf: Faulting 

Others: Reserved 


DMAC_ DPC 
Address: Operational Base + offset (0x0004) 


Reset Value 


[Attr| 
; pc_mgr 
sess Ro | ee Program counter for the DMA manager thread 


DMAC_INTEN 
Address: Operational Base + offset (0x0020) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1320 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


event_irq_select 

Bit [N] 

1'bO: If the DMAC executes DMASEV for the event-interrupt 

resource N then the DMAC signals event N to all of the threads. 
; Set bit [N] to 0 if your system design does not use irg[N] to 

eS RYE DROORe Rene signal an interrupt request. 

1'b1: If the DMAC executes DMASEV for the event-interrupt 

resource N then the DMAC sets irq[N] HIGH. Set bit [N] to 1 if 

your system designer requires irq[N] to signal an interrupt 

request. 


DMAC EVENT RIS 
Address: Operational Base + offset (0x0024 


| Bit_|Attr| Reset Value 


dmasev_active 
; Bit [N] 
oie 0x00000000 | 4:59: Event N is inactive or irq[N] is LOW 
1'b1: Event N is active or irq[N] is HIGH 


DMAC_INTMIS 
Address: Operational Base + offset (0x0028) 


| Bit |Attr|Reset Value] Ci@eescription = 


irg_status 
‘ Bit [N] 
ott xp OOO 00N? 1'bO: Interrupt N is inactive and therefore irq[N] is LOW 
1'b1: Interrupt N is active and therefore irg[N] is HIGH 


DMAC_INTCLR 
Address: Operational Base + offset (0x002c) 


| Bit |Attr| Reset Value 


irq_clr 
Bit [N] 
( 1'bO: The status of irqiN] does not change 
SESO/ (NO, OxOBOON000 1'b1: The DMAC sets irq[N] LOW if the DMAC_INTEN Register 
programs the DMAC to signal an interrupt. Otherwise, the status 
of irqi[N] does not change. 


DMAC_FSRD 
Address: Operational Base + offset (0x0030) 
| Bit [Attr|/ResetValue| Céiescription 
31:1 [RO [Oxo reserved 
fs_mgr 
1'b0: The DMA manager thread is not in the Faulting state 
1'b1: The DMA manager thread is in the Faulting state 


DMAC_FSRC 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
31:8 [RO [Oxo si freserved 


fault_status 
Bit [N] 
7:0 0x00 1'bO: No fault is present on DMA channel N 
1'b1: DMA channel N is in the Faulting or Faulting completing 
state 
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DMAC FTRD 
Address: Operational Base + offset (0x0038 


| Bit |Attr|Reset Value] CiDeescription 
31 |RO_|Oxo_ reserved 


dbg_instr 
Memory or from the debug interface. 

30 0x0 1'bO: Instruction that generated an abort was read from system 
memory 
1'b1: Instruction that generated an abort was read from the 
debug interface 


29:17/RO_|OxO_ [reserved 


instr_fetch_err 
16 0x0 Performs an instruction fetch. 
1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 


15:6 |RO_ |0x0 [reserved 


reserved CC 
mgr_evnt_err 
1'b0: DMA manager has appropriate security to execute DMAWFE 
or DMASEV 

5 0x0 1'b1: DMA manager thread in the Non-secure state attempted to 
execute either: 
a. DMAWFE to wait for a secure event 
b. DMASEV to create a secure event or secure interrupt 


dmago_err 
1'b0: DMA manager has appropriate security to execute DMAGO 
0x0 1'b1: DMA manager thread in the Non-secure state attempted to 


execute DMAGO to create a DMA channel operating in the Secure 


3:2 [RO |Oxo_ reserved = 


operand_invalid 

The configuration of the DMAC. 
1'bO: Valid operand 

1'b1: Invalid operand 
undef_instr 

1'bO: Defined instruction 

1'b1: Undefined instruction 


DMAC_ _FTRO 
Address: Operational Base + offset (0x0040) 


lockup_err 

1'b0O: DMA channel has adequate resources 

1'b1: DMA channel has locked-up because of insufficient 
resources 

This fault is an imprecise abort. 

dbg_instr 

Memory or from the debug interface. 

1'bO: Instruction that generated an abort was read from system 
memory 

1'b1: Instruction that generated an abort was read from the 
debug interface 

This fault is an imprecise abort but the bit is only valid when a 
precise abort occurs. 


29:19/RO_|OxO_ [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


data_read_err 
Thread performs a data read. 

18 0x0 1'bO: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 
data_write_err 
Thread performs a data write. 

17 0x0 1'bO: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 


instr_fetch_err 
Thread performs an instruction fetch. 
16 0x0 1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is a precise abort. 


/15:14/RO_|0xO__—_—i| reserved 
st_data_unavailable 
1'bO: MFIFO contains all the data to enable the DMAST to 
complete 
1'b1: Previous DMALDs have not put enough data in the MFIFO to 
enable the DMAST to complete 
This fault is a precise abort. 
mfifo_err 


1'bO: MFIFO contains sufficient space 

1'b1: MFIFO is too small to hold the data that DMALD requires 
DMAST 

1'bO: MFIFO contains sufficient data 

1'b1: MFIFO is too small to store the data to enable DMAST to 
complete 

This fault is an imprecise abort. 


11:8 |RO_|0x0 [reserved 


ch_rdwr_err 
To perform a secure read or secure write. 
1'b0O: A DMA channel thread in the Non-secure state is not 
7 0x0 violating the security permissions 
1'b1: A DMA channel thread in the Non-secure state attempted to 
perform a secure read or secure write 


This fault is a precise abort. 


ch_periph_err 
DMASTP, or DMAFLUSHP with inappropriate security permissions. 
1'b0O: a DMA channel thread in the Non-secure state is not 
violating the security permissions 

0x0 1'b1: a DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFP to wait for a secure peripheral 
b. DMALDP or DMASTP to notify a secure peripheral 


c. DMAFLUSHP to flush a secure peripheral 


This fault is a precise abort. 
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| Bit |Attr|ResetValue| Ci@eescription 


ch_event_err 
1'bO: A DMA channel thread in the Non-secure state is not 
violating the security permissions 
5 0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFE to wait for a secure event 
b. DMASEV to create a secure event or secure interrupt 
This fault is a precise abort. 


4:2, |RO [Oxo si reserved 
operand_invalid 
Valid for the configuration of the DMAC. 
1'bO: Valid operand 
1'b1: Invalid operand 
This fault is a precise abort. 
undef_instr 
1'bO: Defined instruction 
1'b1: Undefined instruction 
This fault is a precise abort. 


DMAC_FTR1i 
Address: Operational Base + offset (0x0044) 


lockup_err 

1'bO: DMA channel has adequate resources 

1'b1: DMA channel has locked-up because of insufficient 
resources 

This fault is an imprecise abort. 


Memory or from the debug interface. 

1'bO: Instruction that generated an abort was read from system 
memory 

1'b1: Instruction that generated an abort was read from the 
debug interface 

This fault is an imprecise abort but the bit is only valid when a 
precise abort occurs. 


29:19|RO_|0x0_ [reserved 


reserved 
data_read_err 
Thread performs a data read. 

18 0x0 1'bO: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 
data_write_err 
Thread performs a data write. 

17 0x0 1'bO: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 


instr_fetch_err 
Thread performs an instruction fetch. 
16 0x0 1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is a precise abort. 


15:14]RO_ |0x0_____—reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1324 


RK3588 TRM-Part1 
| Bit |Attr|ResetValue| Ci@eescription 


st_data_unavailable 
1'b0O: MFIFO contains all the data to enable the DMAST to 
13 0x0 complete . 
1'b1: Previous DMALDs have not put enough data in the MFIFO to 
enable the DMAST to complete 


This fault is a precise abort. 


mfifo_err 

1'bO: MFIFO contains sufficient space 

1'b1: MFIFO is too small to hold the data that DMALD requires 
12 0x0 DMAST 

1'bO: MFIFO contains sufficient data 

1'b1: MFIFO is too small to store the data to enable DMAST to 

complete 

This fault is an imprecise abort. 


41:8 [RO [Oxo ss freserved = eV 


ch_rdwr_err 
To perform a secure read or secure write. 
1'bO: A DMA channel thread in the Non-secure state is not 
7 0x0 violating the security permissions 
1'b1: A DMA channel thread in the Non-secure state attempted to 
perform a secure read or secure write 


This fault is a precise abort. 


ch_periph_err 
DMASTP, or DMAFLUSHP with inappropriate security permissions. 
1'b0: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFP to wait for a secure peripheral 
b. DMALDP or DMASTP to notify a secure peripheral 


c. DMAFLUSHP to flush a secure peripheral 
This fault is a precise abort. 


ch_event_err 
1'b0O: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

5 Ox 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFE to wait for a secure event 
b. DMASEV to create a secure event or secure interrupt 


This fault is a precise abort. 


4:2 |RO |O0x0 [reserved 


operand_invalid 
Valid for the configuration of the DMAC. 
1 0x0 1'bO: Valid operand 
1'b1: Invalid operand 
This fault is a precise abort. 
undef_instr 
0x0 1'bO: Defined instruction 
1'b1: Undefined instruction 
This fault is a precise abort. 


DMAC_ FTR2 
Address: Operational Base + offset (0x0048) 
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| Bit |Attr[ResetValue| ————C—i‘“‘;C‘éi escrito 
lockup_err 
1'b0: DMA channel has adequate resources 
1'b1: DMA channel has locked-up because of insufficient 
resources 
This fault is an imprecise abort. 


Memory or from the debug interface. 

1'bO: Instruction that generated an abort was read from system 
memory 

1'b1: Instruction that generated an abort was read from the 
debug interface 

This fault is an imprecise abort but the bit is only valid when a 
precise abort occurs. 


data_read_err 
Thread performs a data read. 
1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 
data_write_err 
Thread performs a data write. 
1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 
instr_fetch_err 
Thread performs an instruction fetch. 
1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is a precise abort. 
15:14[RO [Oxo si [reserved 
st_data_unavailable 
1'bO: MFIFO contains all the data to enable the DMAST to 
complete 
1'b1: Previous DMALDs have not put enough data in the MFIFO to 
enable the DMAST to complete 
This fault is a precise abort. 
mfifo_err 


1'bO: MFIFO contains sufficient space 

1'b1: MFIFO is too small to hold the data that DMALD requires 
DMAST 

1'bO: MFIFO contains sufficient data 

1'b1: MFIFO is too small to store the data to enable DMAST to 
complete 

This fault is an imprecise abort. 


|ii:8 [RO [Oxo [reserved 
ch_rdwr_err 
To perform a secure read or secure write. 
1'b0O: A DMA channel thread in the Non-secure state is not 

7 0x0 violating the security permissions 
1'b1: A DMA channel thread in the Non-secure state attempted to 
perform a secure read or secure write 
This fault is a precise abort. 
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| Bit |Attr|ResetValue| Ci@eescription 


ch_periph_err 
DMASTP, or DMAFLUSHP with inappropriate security permissions. 
1'b0O: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFP to wait for a secure peripheral 
b. DMALDP or DMASTP to notify a secure peripheral 


c. DMAFLUSHP to flush a secure peripheral 
This fault is a precise abort. 


ch_event_err 
1'bO: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

5 0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFE to wait for a secure event 
b. DMASEV to create a secure event or secure interrupt 


This fault is a precise abort. 
4:2 [RO [oxo [reserved 

operand_invalid 

Valid for the configuration of the DMAC. 

1'bO: Valid operand 

1'b1: Invalid operand 

This fault is a precise abort. 

undef_instr 

1'bO: Defined instruction 

1'b1: Undefined instruction 

This fault is a precise abort. 


DMAC_FTR3 
Address: Operational Base + offset (0x004c) 


lockup_err 

1'bO: DMA channel has adequate resources 

1'b1: DMA channel has locked-up because of insufficient 
resources 

This fault is an imprecise abort. 


Memory or from the debug interface. 
1'bO: Instruction that generated an abort was read from system 
memory 


1'b1: Instruction that generated an abort was read from the 
debug interface 

This fault is an imprecise abort but the bit is only valid when a 
precise abort occurs. 


29:19|RO_|0x0_ [reserved 


reserved 
data_read_err 
Thread performs a data read. 
18 0x0 1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 
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| Bit |Attr|ResetValue| Ci@eescription 


data_write_err 
Thread performs a data write. 
17 0x0 1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 


instr_fetch_err 
Thread performs an instruction fetch. 
16 0x0 1'bO: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is a precise abort. 


15:14[RO |OxO reserved 
st_data_unavailable 
1'bO: MFIFO contains all the data to enable the DMAST to 
complete 
1'b1: Previous DMALDs have not put enough data in the MFIFO to 
enable the DMAST to complete 
This fault is a precise abort. 
mfifo_err 


1'bO: MFIFO contains sufficient space 

1'b1: MFIFO is too small to hold the data that DMALD requires 
DMAST 

1'bO: MFIFO contains sufficient data 

1'b1: MFIFO is too small to store the data to enable DMAST to 
complete 

This fault is an imprecise abort. 


11:8 |RO_ |0x0 [reserved 


ch_rdwr_err 
To perform a secure read or secure write. 
1'b0O: A DMA channel thread in the Non-secure state is not 
7 0x0 violating the security permissions 
1'b1: A DMA channel thread in the Non-secure state attempted to 
perform a secure read or secure write 


This fault is a precise abort. 


ch_periph_err 
DMASTP, or DMAFLUSHP with inappropriate security permissions. 
1'b0O: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFP to wait for a secure peripheral 
b. DMALDP or DMASTP to notify a secure peripheral 


c. DMAFLUSHP to flush a secure peripheral 
This fault is a precise abort. 


ch_event_err 
1'b0O: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

5 0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFE to wait for a secure event 
b. DMASEV to create a secure event or secure interrupt 


This fault is a precise abort. 


4:2 |RO oxo ____—[reserved 
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| Bit [Attr|ResetValue| —Ci@Deescription 
operand_invalid 
Valid for the configuration of the DMAC. 
1'bO: Valid operand 
1'b1: Invalid operand 


This fault is a precise abort. 
undef_instr 

1'b0O: Defined instruction 
1'b1: Undefined instruction 
This fault is a precise abort. 


DMAC FTR4 
Address: Operational Base + offset (0x0050 


lockup_err 

1'b0: DMA channel has adequate resources 

1'b1: DMA channel has locked-up because of insufficient 
resources 

This fault is an imprecise abort. 


Memory or from the debug interface. 

1'bO: Instruction that generated an abort was read from system 
memory 

1'b1: Instruction that generated an abort was read from the 
debug interface 

This fault is an imprecise abort but the bit is only valid when a 
precise abort occurs. 


29:19|/RO_|0x0_ [reserved 


reserved 
data_read_err 
Thread performs a data read. 
18 0x0 1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 


data_write_err 
Thread performs a data write. 
17 0x0 1'bO: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 


instr_fetch_err 
Thread performs an instruction fetch. 
16 0x0 1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is a precise abort. 


15:14|RO_|0x0__—_—reserved 


reserved 
st_data_unavailable 
1'bO: MFIFO contains all the data to enable the DMAST to 

13 0x0 complete 
1'b1: Previous DMALDs have not put enough data in the MFIFO to 
enable the DMAST to complete 
This fault is a precise abort. 
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| Bit |Attr|ResetValue| Ciéeescription 


mfifo_err 

1'bO: MFIFO contains sufficient space 

1'b1: MFIFO is too small to hold the data that DMALD requires 
DMAST 

1'bO: MFIFO contains sufficient data 

1'b1: MFIFO is too small to store the data to enable DMAST to 
complete 

This fault is an ee /— abort. 


11:8 |RO_|OxO [reserved 


ch_rdwr_err 
To perform a secure read or secure write. 
1'b0O: A DMA channel thread in the Non-secure state is not 
7 0x0 violating the security permissions 
1'b1: A DMA channel thread in the Non-secure state attempted to 
perform a secure read or secure write 


This fault is a precise abort. 


ch_periph_err 
DMASTP, or DMAFLUSHP with inappropriate security permissions. 
1'b0O: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFP to wait for a secure peripheral 
b. DMALDP or DMASTP to notify a secure peripheral 


c. DMAFLUSHP to flush a secure peripheral 
This fault is a precise abort. 


ch_event_err 
1'bO: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

5 0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFE to wait for a secure event 
b. DMASEV to create a secure event or secure interrupt 


This fault is a precise abort. 


4:2 |RO |0x0 [reserved 


operand_invalid 
Valid for the configuration of the DMAC. 
1 0x0 1'bO: Valid operand 
1'b1: Invalid operand 
This fault is a precise abort. 
undef_instr 
0x0 1'bO: Defined instruction 
1'b1: Undefined instruction 
This fault is a precise abort. 


DMAC FTRS5 
Address: Operational Base + offset (0x0054 


| Bit_|Attr| Reset Value 


lockup_err 
1'b0O: DMA channel has adequate resources 
31 0x0 1'b1: DMA channel has locked-up because of insufficient 
resources 
This fault is an imprecise abort. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1330 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


dbg_instr 

Memory or from the debug interface. 

1'bO: Instruction that generated an abort was read from system 
30 0x0 DM tat 

1'b1: Instruction that generated an abort was read from the 

debug interface 

This fault is an imprecise abort but the bit is only valid when a 

precise abort occurs. 


29:19/RO [Oxo si reserved 
data_read_err 
Thread performs a data read. 
1'bO: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 
data_write_err 
Thread performs a data write. 
1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 
instr_fetch_err 
Thread performs an instruction fetch. 
1'bO: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is a precise abort. 
115:14[RO_ [Oxo [reserved 
st_data_unavailable 
1'bO: MFIFO contains all the data to enable the DMAST to 
complete 
1'b1: Previous DMALDs have not put enough data in the MFIFO to 
enable the DMAST to complete 
This fault is a precise abort. 
mfifo_err 


1'bO: MFIFO contains sufficient space 

1'b1: MFIFO is too small to hold the data that DMALD requires 
DMAST 

1'bO: MFIFO contains sufficient data 

1'b1: MFIFO is too small to store the data to enable DMAST to 
complete 

This fault is an imprecise abort. 


11:8 |RO_|OxO si freserved 


ch_rdwr_err 
To perform a secure read or secure write. 
1'bO: A DMA channel thread in the Non-secure state is not 
7 0x0 violating the security permissions 
1'b1: A DMA channel thread in the Non-secure state attempted to 
perform a secure read or secure write 
This fault is a precise abort. 
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| Bit |Attr|ResetValue| Ci@eescription 


ch_periph_err 
DMASTP, or DMAFLUSHP with inappropriate security permissions. 
1'b0O: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFP to wait for a secure peripheral 
b. DMALDP or DMASTP to notify a secure peripheral 


c. DMAFLUSHP to flush a secure peripheral 
This fault is a precise abort. 


ch_event_err 
1'bO: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

5 0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFE to wait for a secure event 
b. DMASEV to create a secure event or secure interrupt 


This fault is a precise abort. 
4:2 [RO [oxo [reserved 

operand_invalid 

Valid for the configuration of the DMAC. 

1'bO: Valid operand 

1'b1: Invalid operand 

This fault is a precise abort. 

undef_instr 

1'bO: Defined instruction 

1'b1: Undefined instruction 

This fault is a precise abort. 


DMAC_FTR6 
Address: Operational Base + offset (0x0058) 


lockup_err 

1'b0O: DMA channel has adequate resources 

1'b1: DMA channel has locked-up because of insufficient 
resources 

This fault is an imprecise abort. 


Memory or from the debug interface. 
1'bO: Instruction that generated an abort was read from system 
memory 


1'b1: Instruction that generated an abort was read from the 
debug interface 

This fault is an imprecise abort but the bit is only valid when a 
precise abort occurs. 


29:19/RO_|OxO_ [reserved 


data_read_err 
Thread performs a data read. 
18 0x0 1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 
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| Bit |Attr|ResetValue| Ci@eescription 


data_write_err 
Thread performs a data write. 
17 0x0 1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 


instr_fetch_err 
Thread performs an instruction fetch. 
16 0x0 1'bO: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is a precise abort. 


15:14[RO |OxO reserved 
st_data_unavailable 
1'bO: MFIFO contains all the data to enable the DMAST to 
complete 
1'b1: Previous DMALDs have not put enough data in the MFIFO to 
enable the DMAST to complete 
This fault is a precise abort. 
mfifo_err 


1'bO: MFIFO contains sufficient space 

1'b1: MFIFO is too small to hold the data that DMALD requires 
DMAST 

1'bO: MFIFO contains sufficient data 

1'b1: MFIFO is too small to store the data to enable DMAST to 
complete 

This fault is an imprecise abort. 


11:8 |RO_ |0x0 [reserved 


ch_rdwr_err 
To perform a secure read or secure write. 
1'b0O: A DMA channel thread in the Non-secure state is not 
7 0x0 violating the security permissions 
1'b1: A DMA channel thread in the Non-secure state attempted to 
perform a secure read or secure write 


This fault is a precise abort. 


ch_periph_err 
DMASTP, or DMAFLUSHP with inappropriate security permissions. 
1'b0O: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFP to wait for a secure peripheral 
b. DMALDP or DMASTP to notify a secure peripheral 


c. DMAFLUSHP to flush a secure peripheral 
This fault is a precise abort. 


ch_event_err 
1'b0O: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

5 0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFE to wait for a secure event 
b. DMASEV to create a secure event or secure interrupt 


This fault is a precise abort. 


4:2 |RO oxo ____—[reserved 
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| Bit [Attr|ResetValue| —Ci@Deescription 
operand_invalid 
Valid for the configuration of the DMAC. 
1'bO: Valid operand 
1'b1: Invalid operand 


This fault is a precise abort. 
undef_instr 

1'b0O: Defined instruction 
1'b1: Undefined instruction 
This fault is a precise abort. 


DMAC FTR7 
Address: Operational Base + offset (0x005c 


lockup_err 

1'b0: DMA channel has adequate resources 

1'b1: DMA channel has locked-up because of insufficient 
resources 

This fault is an imprecise abort. 


Memory or from the debug interface. 

1'bO: Instruction that generated an abort was read from system 
memory 

1'b1: Instruction that generated an abort was read from the 
debug interface 

This fault is an imprecise abort but the bit is only valid when a 
precise abort occurs. 


29:19|/RO_|0x0_ [reserved 


reserved 
data_read_err 
Thread performs a data read. 
18 0x0 1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 


data_write_err 
Thread performs a data write. 
17 0x0 1'bO: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is an imprecise abort. 


instr_fetch_err 
Thread performs an instruction fetch. 
16 0x0 1'b0O: OKAY response 
1'b1: EXOKAY, SLVERR, or DECERR response 
This fault is a precise abort. 


15:14|RO_|0x0__—_—reserved 


reserved 
st_data_unavailable 
1'bO: MFIFO contains all the data to enable the DMAST to 

13 0x0 complete 
1'b1: Previous DMALDs have not put enough data in the MFIFO to 
enable the DMAST to complete 
This fault is a precise abort. 
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| Bit |Attr|ResetValue| Ciéeescription 


mfifo_err 

1'bO: MFIFO contains sufficient space 

1'b1: MFIFO is too small to hold the data that DMALD requires 
DMAST 

1'bO: MFIFO contains sufficient data 

1'b1: MFIFO is too small to store the data to enable DMAST to 
complete 

This fault is an ee /— abort. 


11:8 |RO_|OxO [reserved 


ch_rdwr_err 
To perform a secure read or secure write. 
1'b0O: A DMA channel thread in the Non-secure state is not 
7 0x0 violating the security permissions 
1'b1: A DMA channel thread in the Non-secure state attempted to 
perform a secure read or secure write 


This fault is a precise abort. 


ch_periph_err 
DMASTP, or DMAFLUSHP with inappropriate security permissions. 
1'b0O: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFP to wait for a secure peripheral 
b. DMALDP or DMASTP to notify a secure peripheral 


c. DMAFLUSHP to flush a secure peripheral 
This fault is a precise abort. 


ch_event_err 
1'bO: A DMA channel thread in the Non-secure state is not 
violating the security permissions 

5 0x0 1'b1: A DMA channel thread in the Non-secure state attempted to 
execute either: 
a. DMAWFE to wait for a secure event 
b. DMASEV to create a secure event or secure interrupt 


This fault is a precise abort. 


4:2 |RO_ |0x0 [reserved 


operand_invalid 
Valid for the configuration of the DMAC. 
1 0x0 1'bO: Valid operand 
1'b1: Invalid operand 
This fault is a precise abort. 
undef_instr 
0x0 1'bO: Defined instruction 
1'b1: Undefined instruction 
This fault is a precise abort. 


DMAC_CSRO 

Address: Operational Base + offset (0x0100 

| Bit [Attr|Reset Value] ——“‘S™™C#éOS @Scription =— (C 
[31:22[RO [0x0 ——sifreserved — — —“‘“(C‘C‘“‘“(‘(‘(‘(‘(‘CS*S*S™S™SCSC~*~*~C™C‘*dz 


cns 


21 0x0 1'b0O: DMA channel operates in the Secure state 
1'b1: DMA channel operates in the Non-secure state 


20:16]RO_|0x0____—|reserved 
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| Bit |Attr| Reset Value 


aaNet _________ 
1'bO0: DMAWFP executed with the periph operand not set 
1'b1: DMAWFP executed with the periph operand set 


dmawfp_b_ns 
aa) 1'b0: DMAWFP executed with the single operand set 
a DMAWFP executed with the burst operand set 
13:9 [RO |oxo [reserved 
wakeup_number 
Indicate the event or peripheral number that the channel is 
waiting for. 
5'hO: DMA channel is waiting for event, or peripheral, 0 


5'h1: DMA channel is waiting for event, or peripheral, 1 
5'h2: DMA channel is waiting for event, or peripheral, 2 


5'h1f: DMA channel is waiting for event, or peripheral, 31 
channel_status 

Channel 0 status. 

4'hO: Stopped 

4'h1: Executing 

4'h2: Cache miss 

4'h3: Updating PC 

4'h4: Waiting for event 
4'h5: At barrier 

4'h7: Waiting for peripheral 
4'h8: Killing 

4'h9: Completing 

4'he: Faulting completing 
4'hf: Faulting 

Others: Reserved 


DMAC_CPCO 
Address: Operational Base + offset (0x0104) 


| Bit |Attr|Reset Value| Ci escription 


; pc_chnl 
31:0 |ro | 0x00000006 Program counter for the DMA channel 0 thread 


DMAC CSRi 
Address: Operational Base + offset (0x0108) 
| Bit [Attr/ResetValue| —Céiescription 
31:22/RO [Oxo freserved 
cns 
0x0 1'bO: DMA channel operates in the Secure state 
1'b1: DMA channel ae in the Non-secure state 


Aa MlQee|Ox0 si reserved 


dmawfp_periph 
1'bO: DMAWFP executed with the periph operand not set 
1'b1: DMAWFP executed with the periph operand set 


dmawfp_b_ns 
0x0 1'b0: DMAWFP executed with the single operand set 
ee ee ee $= DMAWFP executed with the burst operand set 


13:9 |RO |Oxo reserved 
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| Bit [Attr|/ResetValue| —C(éeescription 
wakeup_number 
Indicate the event or peripheral number that the channel is 
waiting for. 
5'hO: DMA channel is waiting for event, or peripheral, 0 
5'h1: DMA channel is waiting for event, or peripheral, 1 
5'h2: DMA channel is waiting for event, or peripheral, 2 


5'hif: DMA channel is waiting for event, or peripheral, 31 
channel_status 

Channel 1 status. 

4'hO: Stopped 

4'h1: Executing 

4'h2: Cache miss 

4'h3: Updating PC 

4'h4: Waiting for event 
4'h5: At barrier 

4'h7: Waiting for peripheral 
4'h8: Killing 

4'h9: Completing 

4'he: Faulting completing 
4'hf: Faulting 

Others: Reserved 


DMAC CPCi 
Address: Operational Base + offset (0x010c) 


| Bit |Attr| Reset Value 


; pc_chnl 
31:0 |ro | OxhO000d00 Program counter for the DMA channel 1 thread 


DMAC_ _CSR2 

Address: Operational Base + offset (0x0110) 

seis, Atte Reset Value -____,_____Deseription 
I31:22;RO |OxO ~—i{reserved eee 


cns 
1'bO: DMA channel operates in the Secure state 
N Fe a DMA channel operates in the Non-secure state 


20:16|RO_|0xO 4 \ |mseved 


dmawfp_periph 
1'bO0: DMAWFP executed with the periph operand not set 
1'b1: DMAWFP executed with the periph operand set 


po [tbo Bia 
po fio DMAWFP executed with the single operand set 
1'b1: DMAWFP executed with the burst = set 


or eserves 


cy 

wakeup_number 
Indicate the event or peripheral number that the channel is 
waiting for. 

0x00 5'hO: DMA channel is waiting for event, or peripheral, 0 
5'h1: DMA channel is waiting for event, or peripheral, 1 
5'h2: DMA channel is waiting for event, or peripheral, 2 
S'hif: DMA channel is waiting for event, or peripheral, 31 
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| Bit |Attr|ResetValue| ss Ci@eescription 


channel_status 
Channel 2 status. 
4'hO: Stopped 
4'h1: Executing 
4'h2: Cache miss 
4'h3: Updating PC 
. 4'h4: Waiting for event 
20 se 4'h5: At barrier 
4'h7: Waiting for peripheral 
4'h8: Killing 
4'h9: Completing 
4'he: Faulting completing 
4'hf: Faulting 
Others: Reserved 


DMAC_CPC2 
Address: Operational Base + offset (0x0114) 


| Bit |Attr|ResetValue| Ci eescription 


: pc_chnl 
31:0 |ro | OxODG00000 Program counter for the DMA channel 2 thread 


DMAC_ CSR3 

Address: Operational Base + offset (0x0118 

| Bit |Attr/ResetValue|  ——— s———“(i;i‘“;C™™CC«Ci scription 
31:22/RO [Oxo ——isireserved = ae /Y BO Lt—CSSCSCsdY 


cns 
0x0 1'b0: DMA channel operates in the Secure state 


1'b1: DMA channel i he, Va 2 rs in the Non-secure state 


20:16/RO_|0xO si reserved =A OP 


dmawfp_periph 
1'b0: DMAWFP executed with the periph operand not set 
1'b1: DMAWFP executed with the periph operand set 


xo fo" 


Pa 


oo 1'bO: DMAWFP executed with the single operand set 
iL eg ee DMAWFP executed with the burst operand set 


re 5 reserved 


wakeup_number 
Indicate the event or peripheral number that the channel is 
waiting for. 

0x00 5'hO: DMA channel is waiting for event, or peripheral, 0 
5'h1: DMA channel is waiting for event, or peripheral, 1 
5'h2: DMA channel is waiting for event, or peripheral, 2 
S'hif: DMA channel is waiting for event, or peripheral, 31 
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| Bit |Attr|ResetValue| Ci@eescription 


channel_status 
Channel 3 status. 
4'hO: Stopped 
4'h1: Executing 
4'h2: Cache miss 
4'h3: Updating PC 
. 4'h4: Waiting for event 
20 se 4'h5: At barrier 
4'h7: Waiting for peripheral 
4'h8: Killing 
4'h9: Completing 
4'he: Faulting completing 
4'hf: Faulting 
Others: Reserved 


DMAC_CPC3 
Address: Operational Base + offset (0x011c) 


| Bit |Attr|ResetValue| Ci eescription 


: pc_chnl 
31:0 |ro | OxODG00000 Program counter for the DMA channel 3 thread 


DMAC CSR4 

Address: Operational Base + offset (0x0120 

| Bit |Attr[ResetValue|  ———s———“(;i‘“C;C™C*éi scription 
31:22/RO [Oxo —s—s reserved — ae YB t——C—CCY 


cns 
0x0 1'b0: DMA channel operates in the Secure state 


1'b1: DMA channel ee, [a in the Non-secure state 


20:16/RO_ [0x0 si reserved =A OP 


dmawfp_periph 
1'b0: DMAWFP executed with the periph operand not set 
1'b1: DMAWFP executed with the periph operand set 


xo fo" 


Pa 


oo 1'bO: DMAWFP executed with the single operand set 
iL hi a DMAWFP executed with the burst operand set 


re 5 reserved 


wakeup_number 
Indicate the event or peripheral number that the channel is 
waiting for. 

0x00 5'hO: DMA channel is waiting for event, or peripheral, 0 
5'h1: DMA channel is waiting for event, or peripheral, 1 
5'h2: DMA channel is waiting for event, or peripheral, 2 
S'hif: DMA channel is waiting for event, or peripheral, 31 
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| Bit |Attr|ResetValue| Ci@eescription 


channel_status 
Channel 4 status. 
4'hO: Stopped 
4'h1: Executing 
4'h2: Cache miss 
4'h3: Updating PC 
. 4'h4: Waiting for event 
20 se 4'h5: At barrier 
4'h7: Waiting for peripheral 
4'h8: Killing 
4'h9: Completing 
4'he: Faulting completing 
4'hf: Faulting 
Others: Reserved 


DMAC_CPC4 
Address: Operational Base + offset (0x0124) 


| Bit |Attr|ResetValue| Ci eescription 


: pc_chnl 
31:0 |ro | OxODG00000 Program counter for the DMA channel 4 thread 


DMAC_ CSR5 

Address: Operational Base + offset (0x0128 

| Bit |Attr/ResetValue| (ss —“‘;‘“‘;C Ci scription 
31:22/RO [Oxo ——sireserved — ae! BO t—C—CSCSCSCSCSCirY 


cns 
0x0 1'b0: DMA channel operates in the Secure state 


1'b1: DMA channel i he, Va 2 rs in the Non-secure state 


20:16/RO_|0xO si reserved =A OP 


dmawfp_periph 
1'b0: DMAWFP executed with the periph operand not set 
1'b1: DMAWFP executed with the periph operand set 


xo fo" 


Pa 


oo 1'bO: DMAWFP executed with the single operand set 
iL ee DMAWFP executed with the burst operand set 


re 5 reserved 


wakeup_number 
Indicate the event or peripheral number that the channel is 
waiting for. 

0x00 5'hO: DMA channel is waiting for event, or peripheral, 0 
5'h1: DMA channel is waiting for event, or peripheral, 1 
5'h2: DMA channel is waiting for event, or peripheral, 2 
S'hif: DMA channel is waiting for event, or peripheral, 31 
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| Bit |Attr|ResetValue| Ci@eescription 


channel_status 
Channel 5 status. 
4'hO: Stopped 
4'h1: Executing 
4'h2: Cache miss 
4'h3: Updating PC 
. 4'h4: Waiting for event 
20 se 4'h5: At barrier 
4'h7: Waiting for peripheral 
4'h8: Killing 
4'h9: Completing 
4'he: Faulting completing 
4'hf: Faulting 
Others: Reserved 


DMAC_CPC5 
Address: Operational Base + offset (0x012c) 


| Bit |Attr|Reset Value| Ci eescription 


: pc_chnl 
31:0 |ro | 0x00000000 Program counter for the DMA channel 5 thread 


DMAC CSR6 

Address: Operational Base + offset (0x0130 

| Bit [Attr|Reset Value] —“‘“WSéi scription =— 
31:22/RO [Oxo ——“sireserved — ae YB t—CSSCSCsdY 


cns 
0x0 1'b0: DMA channel operates in the Secure state 


1'b1: DMA channel i he, Va 2 rs in the Non-secure state 


20:16|RO_ [Oxo ss reserved =X 


dmawfp_periph 
1'b0: DMAWFP executed with the periph operand not set 
1'b1: DMAWFP executed with the periph operand set 


xo fo" 


Pa 


oo 1'bO: DMAWFP executed with the single operand set 
iL eg ee DMAWFP executed with the burst operand set 


re 5 reserved 


wakeup_number 
Indicate the event or peripheral number that the channel is 
waiting for. 

0x00 5'hO: DMA channel is waiting for event, or peripheral, 0 
5'h1: DMA channel is waiting for event, or peripheral, 1 
5'h2: DMA channel is waiting for event, or peripheral, 2 
S'hif: DMA channel is waiting for event, or peripheral, 31 
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| Bit |Attr|ResetValue| Ci@eescription 


channel_status 
Channel 6 status. 
4'hO: Stopped 
4'h1: Executing 
4'h2: Cache miss 
4'h3: Updating PC 
. 4'h4: Waiting for event 
20 se 4'h5: At barrier 
4'h7: Waiting for peripheral 
4'h8: Killing 
4'h9: Completing 
4'he: Faulting completing 
4'hf: Faulting 
Others: Reserved 


DMAC_CPC6 
Address: Operational Base + offset (0x0134) 


| Bit |Attr|ResetValue| Ci escription 


: pc_chnl 
31:0 |ro | 0x00000000 Program counter for the DMA channel 6 thread 


DMAC_ CSR7 

Address: Operational Base + offset (0x0138 

| Bit [Attr|ResetValue| ss —“‘“CW#éi scription — 
31:22/RO [Oxo ——isireserved — ae YB t—C—SCSSCSC 


cns 
0x0 1'b0: DMA channel operates in the Secure state 


1'b1: DMA channel i he, Va 2 rs in the Non-secure state 


20:16|RO_ [Oxo ss reserved =X 


dmawfp_periph 
1'b0: DMAWFP executed with the periph operand not set 
1'b1: DMAWFP executed with the periph operand set 


xo fo" 


Pa 


oo 1'bO: DMAWFP executed with the single operand set 
iL eg ee DMAWFP executed with the burst operand set 


re 5 reserved 


wakeup_number 
Indicate the event or peripheral number that the channel is 
waiting for. 

0x00 5'hO: DMA channel is waiting for event, or peripheral, 0 
5'h1: DMA channel is waiting for event, or peripheral, 1 
5'h2: DMA channel is waiting for event, or peripheral, 2 
S'hif: DMA channel is waiting for event, or peripheral, 31 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1342 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| ss —“‘C;W OCD eScription =— es CCCSCid 
channel_status 
Channel 7 status. 
4'hO: Stopped 
4'h1: Executing 
4'h2: Cache miss 
4'h3: Updating PC 


4'h4: Waiting for event 
4'h5: At barrier 

4'h7: Waiting for peripheral 
4'h8: Killing 

4'h9: Completing 

4'he: Faulting completing 
4'hf: Faulting 

Others: Reserved 


DMAC_ CPC7 
Address: Operational Base + offset (0x013c) 


| Bit |Attr| Reset Value 


: pc_chnl 
31:0 |ro | OxODG00000 Program counter for the DMA channel 7 thread 


DMAC_SARO 


| Bit_|Attr| Reset Value 


: src_addr 
31:0 0x00000000 Address of the source data for DMA channel 0 


DMAC_DARO 


Address: Operational Base + offset (0x0404) 


[Attr|ResetValue| Ci eescription 
: dst_addr 
31:0 |ro | vatieiene starsat Address of the Destination data for DMA channel 0 


DMAC_CCRO 


Address: Operational Base + offset (0x0408) 


| Bit [Attr|ResetValue[ Description 


dst_cache_ctrl 

Bit [27] 

1'bO: AWCACHE[3] is LOW 

1'b1: AWCACHE[3] is HIGH 
0x0 Bit [26] 

1'bO: AWCACHE[1] is LOW 

1'b1: AWCACHE[1] is HIGH 

Bit [25] 

1'bO: AWCACHE[0] is LOW 

1'b1: AWCACHE[0] is HIGH 
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| Bit |Attr/ResetValue|—— —“‘CSW CC escription — Cid 
dst_prot_ctrl 
Bit [24] 
1'b0: AWPROT[2] is LOW 
1'b1: AWPROT[2] is HIGH 
Bit [23] 
1'b0O: AWPROT[1] is LOW 
1'b1: AWPROT[1] is HIGH 
Bit [22] 
1'b0: AWPROT[O] is LOW 
1'b1: AWPROT[O] is HIGH 
dst_burst_len 
the destination data: 
4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_burst_size 

3'h0O: Writes 1 byte per beat 

3'h1: Writes 2 bytes per beat 

3'h2: Writes 4 bytes per beat 

3'h3: Writes 8 bytes per beat 

3'h4: Writes 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_inc 

1'bO: Fixed-address burst. The DMAC signals AWBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
AWBURST[0O] HIGH. 

src_cache_ctrl 

Bit [13] 

1'b0: ARCACHE[2] is LOW 

1'bi: ARCACHE[2] is HIGH 

Bit [12] 

1'b0: ARCACHE[1] is LOW 

1'bi: ARCACHE[1] is HIGH 

Bit [11] 

1'b0: ARCACHE[0O] is LOW 

1'b1: ARCACHE[0] is HIGH 

src_prot_ctrl 

Bit [10] 

1'b0: ARPROT[2] is LOW 

1'bi: ARPROT[2] is HIGH 

Bit [9] 

1'b0: ARPROT[1] is LOW 

1'bi: ARPROT[1] is HIGH 

Bit [8] 

1'b0: ARPROT[O] is LOW 

1'bi: ARPROT[O] is HIGH 
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| Bit |Attr/ResetValue| —— s—“‘SSN C@CDescription — Cid 
src_burst_len 
4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_burst_size 

3'hO: Reads 1 byte per beat 


3'h1: Reads 2 bytes per beat 

3'h2: Reads 4 bytes per beat 

3'h3: Reads 8 bytes per beat 

3'h4: Reads 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_inc 

1'bO: Fixed-address burst. The DMAC signals ARBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
ARBURST[0O] HIGH. 


DMAC _LCO O 

Address: Operational Base + offset (0x040c) 

| Bit [Attr|ResetValue| Ci eescription — 
31:8 [RO [Oxo si freserved 


po fo poo |Sbemedae 
oop counter O iterations 

DMAC LCi O 

Address: Operational Base + offset (0x0410) 

| Bit [Attr|ResetValue| —“—ié‘C Scriptom = 


loop_counter_iterations 
Loop counter 1 iterations 


DMAC SAR1 
Address: Operational Base + offset (0x0420 


Reset Value 


src_addr 
0x00000000 Inddress of the source data for DMA channel 1 


DMAC_ DARi 
Address: Operational Base + offset (0x0424) 


Reset Value 


[Attr| 
; dst_addr 
Pe RO |ox00000000 Address of the Destination data for DMA channel 1 


DMAC_CCR1 
Address: Operational Base + offset (0x0428) 
| Bit 


[Attr| Pp eseription 
31:28)RO_|0xo_ reserved 
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| Bit |Attr/ResetValue|— —“‘CSW OCC esScription =— Cid 
dst_cache_ctrl 
Bit [27] 
1'b0: AWCACHE[3] is LOW 
1'b1: AWCACHE[3] is HIGH 
Bit [26] 
1'b0: AWCACHE[1] is LOW 
1'b1: AWCACHE[1] is HIGH 
Bit [25] 
1'b0: AWCACHE[0] is LOW 
1'b1: AWCACHE[0] is HIGH 
dst_prot_ctrl 
Bit [24] 
1'b0: AWPROT[2] is LOW 
1'b1: AWPROT[2] is HIGH 
Bit [23] 
1'b0: AWPROT[1] is LOW 
1'b1: AWPROT[1] is HIGH 
Bit [22] 
1'b0: AWPROT[O] is LOW 
1'b1: AWPROT[O] is HIGH 
dst_burst_len 
the destination data: 
4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_burst_size 

3'hO: Writes 1 byte per beat 

3'h1: Writes 2 bytes per beat 

3'h2: Writes 4 bytes per beat 

3'h3: Writes 8 bytes per beat 

3'h4: Writes 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_inc 

1'bO: Fixed-address burst. The DMAC signals AWBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
AWBURST[0] HIGH. 

src_cache_ctrl 

Bit [13] 

1'bO: ARCACHE[2] is LOW 

1'b1: ARCACHE[2] is HIGH 

Bit [12] 

1'bO: ARCACHE[1] is LOW 

1'b1: ARCACHE[1] is HIGH 

Bit [11] 

1'b0: ARCACHE[0O] is LOW 

1'b1: ARCACHE[0] is HIGH 
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| Bit |Attr|ResetValue| Ci@eescription 


src_prot_ctrl 
Bit [10] 
1'b0O: ARPROT[2] is LOW 
1'b1: ARPROT[2] is HIGH 

10:8 Bit [9] 

, 1'b0O: ARPROT[1] is LOW 

1'b1: ARPROT[1] is HIGH 
Bit [8] 
1'b0O: ARPROT[O] is LOW 
1'b1: ARPROT[O] is HIGH 


src_burst_len 

4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


A'hf: 16 data transfers 


The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_burst_size 

3'h0O: Reads 1 byte per beat 

3'h1: Reads 2 bytes per beat 

3'h2: Reads 4 bytes per beat 

3'h3: Reads 8 bytes per beat 

3'h4: Reads 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_inc 

1'bO: Fixed-address burst. The DMAC signals ARBURST[0] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
ARBURST[0O] HIGH. 


DMAC LCO i 

Address: Operational Base + offset (0x042c) 

| Bit [Attr|ResetValue| Ci‘ critiom 
31:8 [RO [0x0 reserved 


ox00 loop_counter_iterations 
Loop counter 0 iterations 

DMAC LCi 1 

Address: Operational Base + offset (0x0430 


| Bit _|Attr| Reset Value 


[Oxo [reserved 
loop_counter_iterations 
Loop counter 1 iterations 
DMAC_ SAR2 
Address: Operational Base + offset (0x0440) 


| Bit |Attr| Reset Value 


Pt eseription sd 
: src_addr 
31:0 |ro | 0x00000000 Address of the source data for DMA channel 2 


DMAC_ DAR2 
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Address: Operational Base + offset (0x0444 


Reset Value 


dst_addr 
oxpoonoee. Address of the Destination data for DMA channel 2 


DMAC CCR2 
Address: Operational Base + offset (0x0448 


Ressteius Pp Ci eescription 


dst_cache_ctrl 

Bit [27] 

1'b0: AWCACHE[3] is LOW 
1'b1: AWCACHE[3] is HIGH 
Bit [26] 

1'bO: AWCACHE[1] is LOW 
1'b1: AWCACHE[1] is HIGH 
Bit [25] 

1'b0: AWCACHE[0] is LOW 
1'b1: AWCACHE[0] is HIGH 
dst_prot_ctrl 

Bit [24] 

1'b0: AWPROT[2] is LOW 
1'b1: AWPROT[2] is HIGH 
Bit [23] 

1'b0: AWPROT[1] is LOW 
1'b1: AWPROT[1] is HIGH 
Bit [22] 

1'b0: AWPROT[O] is LOW 
1'bi: AWPROT[O] is HIGH 


dst_burst_len 

the destination data: 

4'hO: 1 data transfer 

4'hi: 2 data transfers 

4'h2: 3 data transfers 

4! hf: 16 data transfers 

The total number of bytes that the DMAC writes out of the MFIFO 


when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_burst_size 

3'hO: Writes 1 byte per beat 

3'h1: Writes 2 bytes per beat 

3'h2: Writes 4 bytes per beat 

3'h3: Writes 8 bytes per beat 

3'h4: Writes 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_inc 

1'bO: Fixed-address burst. The DMAC signals AWBURST[O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
AWBURST[0] HIGH. 
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| Bit |Attr/ResetValue|—— —“‘SW CC escription =—— Cid 
src_cache_ctrl 
Bit [13] 
1'b0: ARCACHE[2] is LOW 
1'b1: ARCACHE[2] is HIGH 
Bit [12] 
1'b0: ARCACHE[1] is LOW 
1'b1: ARCACHE[1] is HIGH 
Bit [11] 
1'b0: ARCACHE[0] is LOW 
1'b1: ARCACHE[0] is HIGH 
src_prot_ctrl 
Bit [10] 
1'b0: ARPROT[2] is LOW 
1'b1: ARPROT[2] is HIGH 
Bit [9] 
1'b0: ARPROT[1] is LOW 
1'b1: ARPROT[1] is HIGH 
Bit [8] 
1'b0: ARPROT[O] is LOW 
1'b1: ARPROT[O] is HIGH 
src_burst_len 
4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_burst_size 

3'h0O: Reads 1 byte per beat 

3'h1: Reads 2 bytes per beat 

3'h2: Reads 4 bytes per beat 

3'h3: Reads 8 bytes per beat 

3'h4: Reads 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_inc 

1'bO: Fixed-address burst. The DMAC signals ARBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
ARBURST[0O] HIGH. 


DMAC LCO 2 
Address: Operational Base + offset (0x044c) 

[Attr|ResetValue| Ci‘ Scriptom 
31:8 [RO [Oxo —sfreserved 


7:0 ro joxoo | loop_counter_iterations 


Loop counter 0 iterations 


DMAC LCi 2 
Address: Operational Base + offset (0x0450) 
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| Bit |Attr/ResetValue| Ci escription 
31:8 |RO_|OxO [reserved 


7:0 0x00 loop_counter_iterations 
Loop counter 1 iterations 

DMAC_SAR3 

Address: Operational Base + offset (0x0460 


| Bit_|Attr| Reset Value 


; src_addr 
£0 RO |ox00000000 Address of the source data for DMA channel 3 


DMAC_DAR3 


Address: Operational Base + offset (0x0464) 


| Bit _|Attr| Reset Value 


[Attr| 
‘ dst_addr 
ote) RO |ox00000000 Address of the Destination data for DMA channel 3 


DMAC_ CCR3 
Address: Operational Base + offset (0x0468) 

[Reset Value| ss —“‘SNC#éScription — Cid 
dst_cache_ctrl 
Bit [27] 
1'b0: AWCACHE[3] is LOW 
1'b1: AWCACHE[3] is HIGH 
Bit [26] 
1'b0: AWCACHE[1] is LOW 
1'b1: AWCACHE[1] is HIGH 
Bit [25] 
1'b0: AWCACHE[0] is LOW 
1'b1: AWCACHE[0] is HIGH 
dst_prot_ctrl 
Bit [24] 
1'b0: AWPROT[2] is LOW 
1'b1: AWPROT[2] is HIGH 
Bit [23] 
1'b0: AWPROT[1] is LOW 
1'b1: AWPROT[1] is HIGH 
Bit [22] 
1'b0: AWPROT[O] is LOW 
1'b1: AWPROT[O] is HIGH 
dst_burst_len 
the destination data: 
4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


0x0 


0x0 


0x0 


4'hf: 16 data transfers 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 
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| Bit |Attr[ResetValue| ———C—i‘“‘C™C‘Ci scription 
dst_burst_size 
3'hO: Writes 1 byte per beat 
3'h1: Writes 2 bytes per beat 
3'h2: Writes 4 bytes per beat 
3'h3: Writes 8 bytes per beat 
3'h4: Writes 16 bytes per beat 
Others: Reserved 
The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 
dst_inc 
1'bO: Fixed-address burst. The DMAC signals AWBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
AWBURST[0] HIGH. 
src_cache_ctrl 
Bit [13] 
1'b0O: ARCACHE[2] is LOW 
1'b1: ARCACHE[2] is HIGH 
Bit [12] 
1'b0O: ARCACHE[1] is LOW 
1'b1: ARCACHE[1] is HIGH 
Bit [11] 
1'bO0: ARCACHE[0] is LOW 
1'b1: ARCACHE[0] is HIGH 
src_prot_ctrl 
Bit [10] 
1'b0: ARPROT[2] is LOW 
1'b1: ARPROT[2] is HIGH 
Bit [9] 
1'bO: ARPROT[1] is LOW 
1'b1: ARPROT[1] is HIGH 
Bit [8] 
1'b0: ARPROT[O] is LOW 
1'b1: ARPROT[O] is HIGH 
src_burst_len 
4'hO: 1 data transfer 
4'h1: 2 data transfers 
4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_burst_size 

3'h0O: Reads 1 byte per beat 

3'h1: Reads 2 bytes per beat 

3'h2: Reads 4 bytes per beat 

3'h3: Reads 8 bytes per beat 

3'h4: Reads 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 
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| Bit |Attr|ResetValue| Ci@eescription 


src_inc 


1'bO: Fixed-address burst. The DMAC signals ARBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
ARBURST[0] HIGH. 


DMAC LCO 3 
Address: Operational Base + offset (0x046c 


| Bit_|Attr| Reset Value 


Oxo. =sifreserved 
loop_counter_iterations 
Loop counter 0 iterations 
DMAC LCi 3 
Address: Operational Base + offset (0x0470) 


Reset Value|——“‘“;C™SC‘~@Scription — sd 
reserved 


loop_counter_iterations 
Loop counter 1 iterations 


DMAC SAR4 
Address: Operational Base + offset (0x0480) 


Reset Value 


[Attr| 
: src_addr 
ke RO |ox00000000 Address of the source data for DMA channel 4 


DMAC_DAR4 


Address: Operational Base + offset (0x0484) 


| Bit | Reset Value p 


[Attr'| 
; dst_addr 
P0 RO |ox00000000 Address of the Destination data for DMA channel 4 


DMAC_ CCR4 
Address: Operational Base + offset (0x0488) 


dst_cache_ctrl 

Bit [27] 

1'b0: AWCACHE[3] is LOW 
1'b1: AWCACHE[3] is HIGH 
Bit [26] 

1'b0: AWCACHE[1] is LOW 
1'b1: AWCACHE[1] is HIGH 
Bit [25] 

1'b0: AWCACHE[0] is LOW 
1'b1: AWCACHE[0] is HIGH 
dst_prot_ctrl 

Bit [24] 

1'b0: AWPROT[2] is LOW 
1'b1: AWPROT[2] is HIGH 
Bit [23] 

1'b0: AWPROT[1] is LOW 
1'b1: AWPROT[1] is HIGH 
Bit [22] 

1'b0: AWPROT[O] is LOW 
1'b1: AWPROT[O] is HIGH 


WW 


WJ 
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| Bit |Attr/ResetValue| —— s—“‘CSSN OCD ecription =— Cid 
dst_burst_len 
the destination data: 
4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_burst_size 

3'hO: Writes 1 byte per beat 

3'h1: Writes 2 bytes per beat 

3'h2: Writes 4 bytes per beat 

3'h3: Writes 8 bytes per beat 

3'h4: Writes 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_inc 

1'bO: Fixed-address burst. The DMAC signals AWBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
AWBURST[0] HIGH. 

src_cache_ctrl 

Bit [13] 

1'b0: ARCACHE[2] is LOW 

1'b1: ARCACHE[2] is HIGH 

Bit [12] 

1'b0O: ARCACHE[1] is LOW 

1'b1: ARCACHE[1] is HIGH 

Bit [11] 

1'b0: ARCACHE[0] is LOW 

1'b1: ARCACHE[0] is HIGH 

src_prot_ctrl 

Bit [10] 

1'bO: ARPROT[2] is LOW 

1'b1: ARPROT[2] is HIGH 

Bit [9] 

1'bO: ARPROT[1] is LOW 

1'b1: ARPROT[1] is HIGH 

Bit [8] 

1'bO: ARPROT[O] is LOW 

1'b1: ARPROT[O] is HIGH 

src_burst_len 

4'hO: 1 data transfer 

4'h1: 2 data transfers 

4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 
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| Bit |Attr[ResetValue| ————‘“‘;S;Ci scription 
src_burst_size 
3'hO: Reads 1 byte per beat 
3'h1: Reads 2 bytes per beat 
3'h2: Reads 4 bytes per beat 
3'h3: Reads 8 bytes per beat 
3'h4: Reads 16 bytes per beat 


Others: Reserved 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_inc 

1'bO: Fixed-address burst. The DMAC signals ARBURST[O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
ARBURST[0O] HIGH. 


DMAC LCO 4 
Address: Operational Base + offset (0x048c 


Ps eseription sd 
reserved 


loop_counter_iterations 
Loop counter O iterations 


DMAC LCi 4 

Address: Operational Base + offset (0x0490) 

| Bit [Attr|ResetValue| ————C—Ci‘i@eescription =— 
31:8 [RO _| 

o Ro | loop_counter_iterations 


Loop counter 1 iterations 


DMAC_ SAR5 
Address: Operational Base + offset (0x04a0) 


Reset Value 


[Attr| 
: src_addr 
a Ro }ox00000000 Address of the source data for DMA channel 5 


DMAC_DARS5 


Address: Operational Base + offset (0x04a4) 


| Bit |Attr| Reset Value 


F dst_addr 
1:0 0%00000000 Address of the Destination data for DMA channel 5 


DMAC_CCR5 


Address: Operational Base + offset (0x04a8 


| Bit_|Attr| Reset Value 


dst_cache_ctrl 

Bit [27] 

1'b0: AWCACHE[3] is LOW 

1'b1: AWCACHE[3] is HIGH 
Ox Bit [26] 

1'b0: AWCACHE[1] is LOW 

1'b1: AWCACHE[1] is HIGH 

Bit [25] 

1'b0: AWCACHE[0] is LOW 

1'b1: AWCACHE[0] is HIGH 


WW 


WW 


[Attr 
RO 
+ 
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| Bit |Attr/ResetValue|—— —“‘CSW CC escription — Cid 
dst_prot_ctrl 
Bit [24] 
1'b0: AWPROT[2] is LOW 
1'b1: AWPROT[2] is HIGH 
Bit [23] 
1'b0O: AWPROT[1] is LOW 
1'b1: AWPROT[1] is HIGH 
Bit [22] 
1'b0: AWPROT[O] is LOW 
1'b1: AWPROT[O] is HIGH 
dst_burst_len 
the destination data: 
4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_burst_size 

3'h0O: Writes 1 byte per beat 

3'h1: Writes 2 bytes per beat 

3'h2: Writes 4 bytes per beat 

3'h3: Writes 8 bytes per beat 

3'h4: Writes 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_inc 

1'bO: Fixed-address burst. The DMAC signals AWBURST[O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
AWBURST[0O] HIGH. 

src_cache_ctrl 

Bit [13] 

1'b0: ARCACHE[2] is LOW 

1'bi: ARCACHE[2] is HIGH 

Bit [12] 

1'b0: ARCACHE[1] is LOW 

1'bi: ARCACHE[1] is HIGH 

Bit [11] 

1'b0: ARCACHE[0O] is LOW 

1'b1: ARCACHE[0] is HIGH 

src_prot_ctrl 

Bit [10] 

1'b0: ARPROT[2] is LOW 

1'bi: ARPROT[2] is HIGH 

Bit [9] 

1'b0: ARPROT[1] is LOW 

1'bi: ARPROT[1] is HIGH 

Bit [8] 

1'b0: ARPROT[O] is LOW 

1'bi: ARPROT[O] is HIGH 
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| Bit |Attr/ResetValue| —— s—“‘SSN C@CDescription — Cid 
src_burst_len 
4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_burst_size 

3'hO: Reads 1 byte per beat 


3'h1: Reads 2 bytes per beat 

3'h2: Reads 4 bytes per beat 

3'h3: Reads 8 bytes per beat 

3'h4: Reads 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_inc 

1'bO: Fixed-address burst. The DMAC signals ARBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
ARBURST[0O] HIGH. 


DMAC LCO 5 

Address: Operational Base + offset (0x04ac) 

| Bit [Attr|ResetValue| Ci eescription — 
31:8 [RO [Oxo si freserved 


7:0 |ro foxoo | loop_counter_iterations 
Loop counter 0 iterations 

DMAC LCi 5 

Address: Operational Base + offset (0x04b0) 


| Bit |Attr/ResetValue| Ci eescription 
31:8 |RO_ {0x0 


loop_counter_iterations 
Loop counter 1 iterations 


DMAC SAR6 
Address: Operational Base + offset (Ox04c0 


Reset Value 


src_addr 
31:0 0x00000000 address of the source data for DMA channel 6 


DMAC DAR6 
Address: Operational Base + offset (0x04c4) 


Reset Value 


dst_addr 


OnO0000000 Address of the Destination data for DMA channel 6 


DMAC_CCR6 


Address: Operational Base + offset (0x04c8 
| Bit |Attr| Reset Value 
31:28)RO_ [Oxo —sireserved ee ——“(si‘“‘“‘“‘“‘™éNC*d 
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| Bit |Attr/ResetValue|— —“‘CSW OCC esScription =— Cid 
dst_cache_ctrl 
Bit [27] 
1'b0: AWCACHE[3] is LOW 
1'b1: AWCACHE[3] is HIGH 
Bit [26] 
1'b0: AWCACHE[1] is LOW 
1'b1: AWCACHE[1] is HIGH 
Bit [25] 
1'b0: AWCACHE[0] is LOW 
1'b1: AWCACHE[0] is HIGH 
dst_prot_ctrl 
Bit [24] 
1'b0: AWPROT[2] is LOW 
1'b1: AWPROT[2] is HIGH 
Bit [23] 
1'b0: AWPROT[1] is LOW 
1'b1: AWPROT[1] is HIGH 
Bit [22] 
1'b0: AWPROT[O] is LOW 
1'b1: AWPROT[O] is HIGH 
dst_burst_len 
the destination data: 
4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_burst_size 

3'hO: Writes 1 byte per beat 

3'h1: Writes 2 bytes per beat 

3'h2: Writes 4 bytes per beat 

3'h3: Writes 8 bytes per beat 

3'h4: Writes 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_inc 

1'bO: Fixed-address burst. The DMAC signals AWBURST[O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
AWBURST[0] HIGH. 

src_cache_ctrl 

Bit [13] 

1'bO: ARCACHE[2] is LOW 

1'b1: ARCACHE[2] is HIGH 

Bit [12] 

1'bO: ARCACHE[1] is LOW 

1'b1: ARCACHE[1] is HIGH 

Bit [11] 

1'b0: ARCACHE[0O] is LOW 

1'b1: ARCACHE[0] is HIGH 
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| Bit |Attr|ResetValue| Ci@eescription 


src_prot_ctrl 
Bit [10] 
1'b0O: ARPROT[2] is LOW 
1'b1: ARPROT[2] is HIGH 

10:8 Bit [9] 

, 1'b0O: ARPROT[1] is LOW 

1'b1: ARPROT[1] is HIGH 
Bit [8] 
1'b0O: ARPROT[O] is LOW 
1'b1: ARPROT[O] is HIGH 


src_burst_len 

4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


A'hf: 16 data transfers 


The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_burst_size 

3'h0O: Reads 1 byte per beat 

3'h1: Reads 2 bytes per beat 

3'h2: Reads 4 bytes per beat 

3'h3: Reads 8 bytes per beat 

3'h4: Reads 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_inc 

1'bO: Fixed-address burst. The DMAC signals ARBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
ARBURST[0O] HIGH. 


DMAC LCO 6 
Address: Operational Base + offset (Ox04cc) 


| Bit |Attr|Reset Value] Ci eescription 
31:8 |RO_|Oxo_ reserved 


; loop_counter_iterations 
7:0 ro joxoo Loop counter 0 iterations 
DMAC LCi 6 
Address: Operational Base + offset (0x04d0 


| Bit _|Attr| Reset Value 


Oxo [reserved 
loop_counter_iterations 
Loop counter 1 iterations 
DMAC_ SAR7 
Address: Operational Base + offset (0x04e0) 


| Bit |Attr| Reset Value 


Pt escription sd 
; src_addr 
31:0 |ro | 0x00000000 Address of the source data for DMA channel 7 


DMAC_DAR7 
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Address: Operational Base + offset (0x04e4 


Reset Value 


dst_addr 
pxpoonoee. Address of the Destination data for DMA channel 7 


DMAC CCR7 
Address: Operational Base + offset (0x04e8 


ResstNaius Po Cieesecription 


dst_cache_ctrl 

Bit [27] 

1'b0: AWCACHE[3] is LOW 
1'b1: AWCACHE[3] is HIGH 
Bit [26] 

1'bO: AWCACHE[1] is LOW 
1'b1: AWCACHE[1] is HIGH 
Bit [25] 

1'b0: AWCACHE[0] is LOW 
1'b1: AWCACHE[0] is HIGH 
dst_prot_ctrl 

Bit [24] 

1'b0: AWPROT[2] is LOW 
1'b1: AWPROT[2] is HIGH 
Bit [23] 

1'b0: AWPROT[1] is LOW 
1'b1: AWPROT[1] is HIGH 
Bit [22] 

1'b0: AWPROT[O] is LOW 
1'bi: AWPROT[O] is HIGH 


dst_burst_len 

the destination data: 

4'hO: 1 data transfer 

4'hi: 2 data transfers 

4'h2: 3 data transfers 

4! hf: 16 data transfers 

The total number of bytes that the DMAC writes out of the MFIFO 


when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_burst_size 

3'hO: Writes 1 byte per beat 

3'h1: Writes 2 bytes per beat 

3'h2: Writes 4 bytes per beat 

3'h3: Writes 8 bytes per beat 

3'h4: Writes 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC writes out of the MFIFO 
when it executes a DMAST instruction is the product of 
dst_burst_len and dst_burst_size. 

dst_inc 

1'bO: Fixed-address burst. The DMAC signals AWBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
AWBURST[0] HIGH. 
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| Bit |Attr/ResetValue|—— —“‘SW CC escription =—— Cid 
src_cache_ctrl 
Bit [13] 
1'b0: ARCACHE[2] is LOW 
1'b1: ARCACHE[2] is HIGH 
Bit [12] 
1'b0: ARCACHE[1] is LOW 
1'b1: ARCACHE[1] is HIGH 
Bit [11] 
1'b0: ARCACHE[0] is LOW 
1'b1: ARCACHE[0] is HIGH 
src_prot_ctrl 
Bit [10] 
1'b0: ARPROT[2] is LOW 
1'b1: ARPROT[2] is HIGH 
Bit [9] 
1'b0: ARPROT[1] is LOW 
1'b1: ARPROT[1] is HIGH 
Bit [8] 
1'b0: ARPROT[O] is LOW 
1'b1: ARPROT[O] is HIGH 
src_burst_len 
4'hO: 1 data transfer 
4'hi: 2 data transfers 
4'h2: 3 data transfers 


4'hf: 16 data transfers 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_burst_size 

3'h0O: Reads 1 byte per beat 

3'h1: Reads 2 bytes per beat 

3'h2: Reads 4 bytes per beat 

3'h3: Reads 8 bytes per beat 

3'h4: Reads 16 bytes per beat 

Others: Reserved 

The total number of bytes that the DMAC reads into the MFIFO 
when it executes a DMALD instruction is the product of 
src_burst_len and src_burst_size. 

src_inc 

1'bO: Fixed-address burst. The DMAC signals ARBURST[0O] LOW. 
1'b1: Incrementing-address burst. The DMAC signals 
ARBURST[0O] HIGH. 


DMAC LCO 7 
Address: Operational Base + offset (0x04ec) 

[Attr|ResetValue| CC‘ Scriptom 
31:8 [RO [Oxo si freserved 


7:0 ro joxoo | loop_counter_iterations 


Loop counter 0 iterations 


DMAC_LC1i 7 
Address: Operational Base + offset (Ox04f0) 
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| Bit |Attr|ResetValue| Ci escription 
31:8 |RO_|OxO [reserved 


, loop_counter_iterations 
7:0 |ro foxoo Loop counter 1 iterations 
DMAC_ DBGSTATUS 
Address: Operational Base + offset (Ox0d00 


| Bit |Attr|Reset Value] CiDescription 
31:1 |RO [Oxo [reserved 


dbgstatus 
0x0 1'bO: Idle 
1'b1: Busy 


DMAC DBGCMD 
Peace Operational Base + offset (Ox0d04 
attr) Reset Value Reset Value ___________Peseription __ 
oxo____frsserve 
2'bOO: Execute the instruction that the DMAC_DBGINST [1:0] 
Registers contain 
Others: Reserved 


DMAC DBGINSTO 
Address: Operational Base + offset (Ox0d08 


| Bit |Attr| Reset Value 
. instruction_byte1 
eae Instruction byte 1 
oxo’. | Reaustlon yer 
23:16 re wo. x00 Instruction byte 0 


15:11/RO_|OxO reserved 


channel_number 
3'b000: DMA channel 0 
3'b001: DMA channel 1 
LOSE: HO: /OXx0 3'b010: DMA channel 2 
3 b111: DMA channel 7 
reserved —‘“—sC—s‘“‘“‘SNC*d 


Po pL reserved 
xo fbb 
pw po 1'b0: DMA manager thread 
1'b1: DMA channel 


DMAC DBGINST1 
Address: Operational Base + offset (OxOd0c 


| Bit_|Attr|Reset Value 
instruction_byte5 
iat, Instruction byte 5 
instruction _byte4 


. instruction_byte3 
: instruction_byte2 


DMAC_CRO 
Address: Operational Base + offset (Ox0e00) 
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| Bit |Attr|ResetValue| Ci escription = 
31:22/RO_|OxO_ reserved 


num_events 
5'hO: 1 interrupt output, irq[0] 
. 5'h1: 2 interrupt outputs, irg[1:0] 
eerie at 5'h2: 3 interrupt outputs, irg[2:0] 
S'hif: 32 interrupt outputs, irg[31:0] 
num_periph_req 
5'hO: 1 peripheral request interface 
; 5'h1: 2 peripheral request interfaces 
EOud2 nee 5'h2: 3 peripheral request interfaces 
5'hif: 32 peripheral request interfaces 


11:7 |RO_|0x0 [reserved 


reserved cc (te 
num_chnls 

3'b000: 1 DMA channel 

3'b001: 2 DMA channels 

3'b010: 3 DMA channels 

3'b111: 8 DMA channels 

reserved —“CsSSCSCSC—“‘CCC*s*sSC*dC 


7) reserved 
xa (Bort ie 
of bO: boot_manager_ns was LOW 
1'b1: boot_manager_ns was HIGH 
boot_en 
1'bO: boot_from_pc was LOW 
1'b1: boot_from_pc was HIGH 
periph_req 
1'b0O: The DMAC does not provide a peripheral request interface 
1'b1: The DMAC provides the number of peripheral request 
interfaces that the num_periph_req field specifies 


DMAC CR1 
Address: Operational Base + offset (0x0e04) 


num_i_cache_lines 

4'b0000: 1 i-cache line 
4'b0001: 2 i-cache lines 
4'b0010: 3 i-cache lines 


4'b1111: 16 i-cache lines 


i_cache_len 
3'b010: 4 bytes 
3'b011: 8 bytes 
: 16 bytes 
: 32 bytes 
: Reserved 


DMAC_ CR2 
Address: Operational Base + offset (Ox0e08) 
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| Bit |Attr| Reset Value 


sh tp into ____. _addr 
31:0 Ox00000000 /Provides the value of boot_addr[31:0] when the DMAC exited 
from reset 


DMAC CR3 
Address: Operational Base + offset (OxOe0c 


| Bit |Attr|Reset Value| Ci eescription 


ins 
. Bit [N] 
o1.0 CxQCOOn TE 1'bO: Assigns event<N> or irq[N] to the Secure state 
1'b1: Assigns event<N> or irg[N] to the Non-secure state 


DMAC_CR4 
Address: Operational Base + offset (0x0e10) 


| Bit |Attr|ResetValue| Ci@eescription 


pns 
Bit [N] 

31:0 OxOOOfffff 1'bO: Assigns peripheral request interface N to the Secure state 
1'b1: Assigns peripheral request interface N to the Non-secure 
state 


DMAC_CRDn 
Address: Operational Base + offset (0x0e14) 


| Bit_|Attr| Reset Value 
31:30|RO [Oxo si reserved 


data_buffer_dep 
10'b000000000: 1 line 
29:20 0x07f 10'b000000001: 2 lines 
10'b111111111: 1024 lines 
rd_q_dep 
4'bO0000: 1 line 
19:16 Oxf 4'b0001: 2 lines 
4'b1111: 16 lines 


a5 |RO_|0xo_ si reserved 


4'b0000: 1 line 
4'b0001: 2 lines 


4'b1111: 16 lines 


7 |RO_|0xO_sreserved 


oe 


3 |RO_|oxo ss freserved 
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| Bit |Attr|ResetValue| ss Ci@eescription 


data_width 
3'b010: 32-bit 
2:0 0x3 3'b011: 64-bit 
3'b100: 128-bit 
Others: Reserved 


DMAC WD 

Address: Operational Base + offset (Ox0e80) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:1 [RO [Oxo si freserved 


wd_irq_only 

Rw |oxo 1'bO: The DMAC aborts all of the contributing DMA channels and 
sets irq_abort HIGH 
1'b1: The DMAC sets irq_abort HIGH 


12.5 Timing Diagram 


Following picture shows the relationship between dma_req and dma_ack. 
| 


ak PLL LLL LL SL 
dma_req |} ee 
dma_ack ee, <i 


Fig. 12-3 DMAC Request and Acknowledge Timing 


12.6 Application Notes 


12.6.1 Using the APB Slave Interfaces 

You must ensure that you use the appropriate APB interface, depending on the security state 
in which the boot_manager_ns initializes the DMAC to operate. For example, if the DMAC is 
in the secure state, you must issue the instruction using the secure APB interface, otherwise 
the DMAC ignores the instruction. You can use the secure APB interface, or the non-secure 
APB interface, to start or restart a DMA channel when the DMAC is in the Non-secure state. 


The necessary steps to start a DMA channel thread using the debug instruction registers as 
following: 

1. Create a program for the DMA channel. 

2. Store the program in a region of system memory. 

3. Poll the DMAC_DBGSTATUS Register to ensure that debug is idle, that is, the dbgstatus bit 
is 0. 

4. Write to the DMAC_DBGINSTO Register and enter the: 

@ Instruction byte 0 encoding for DMAGO. 

@ Instruction byte 1 encoding for DMAGO. 

@ Debug thread bit to 0. This selects the DMA manager thread. 

5. Write to the DBGINST1 Register with the DMAGO instruction byte [5:2] data, see Debug 
Instruction-1 Register 0. You must set these four bytes to the address of the first instruction 
in the program that was written to system memory in step 2. 

6. Writing zero to the DMAC_DBGCMD Register. The DMAC starts the DMA channel thread 
and sets the dbgstatus bit to 1. 


12.6.2 Security Usage 


DMA manager thread is in the secure state 
If the DNS bit is 0, the DMA manager thread operates in the secure state and it only 
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performs secure instruction fetches. When a DMA manager thread in the secure state 
processes: 


DMAGO 
It uses the status of the ns bit, to set the security state of the DMA channel thread by 
writing to the CNS bit for that channel. 


DMAWFE 

It halts execution of the thread until the event occurs. When the event occurs, the DMAC 
continues execution of the thread, irrespective of the security state of the corresponding INS 
bit. 


DMASEV 
It sets the corresponding bit in the INT_EVENT_RIS Register, irrespective of the security 
state of the corresponding INS bit. 


DMA manager thread is in the Non-secure state 

If the DNS bit is 1, the DMA manager thread operates in the Non-secure state, and it only 
performs non-secure instruction fetches. When a DMA manager thread in the Non-secure 
state processes: 


DMAGO 

The DMAC uses the status of the ns bit, to control if it starts a DMA channel thread. If: 
ns=0 

The DMAC does not start a DMA channel thread and instead it: 

1. Executes a NOP. 

2. Sets the DMAC_FSRD Register, see Fault Status DMA Manager 

3. Sets the dmago_err bit in the DMAC_FTRD Register, see Fault Type DMA Manager 
Register. 

4. Moves the DMA manager to the Faulting state. 

ns=1 

The DMAC starts a DMA channel thread in the Non-secure state and programs the CNS bit to 
be non-secure. 


DMAWFE 

The DMAC uses the status of the corresponding INS bit, in the DMAC_CR3 Register, to 
control if it waits for the event. If: 

INS = 0 

The event is in the Secure state. The DMAC: 

1. Executes a NOP. 

2. Sets the DMAC_FSRD Register, see Fault Status DMA Manager Register. 

3. Sets the mgr_evnt_err bit in the DMAC_FTRD Register, see Fault Type DMA Manager 
Register. 

4. Moves the DMA manager to the Faulting state. 

INS = 1 

The event is in the Non-secure state. The DMAC halts execution of the thread and waits for 
the event to occur. 


DMASEV 

The DMAC uses the status of the corresponding INS bit, in the CR3Register, to control if it 
creates the event-interrupt. If: 

INS =0 

The event-interrupt resource is in the secure state. The DMAC: 

1. Executes a NOP. 

2. Sets the DMAC_FSRD Register, see Fault Status DMA Manager Register. 

3. Sets the mgr_evnt_err bit in the DMAC_FTRD Register, see Fault Type DMA Manager 
Register. 
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4. Moves the DMA manager to the Faulting state. 

INS = 1 

The event-interrupt resource is in the Non-secure state. The DMAC creates the event- 
interrupt. 


DMA channel thread is in the secure state 

When the CNS bit is 0, the DMA channel thread is programmed to operate in the Secure 
state and it only performs secure instruction fetches. 

When a DMA channel thread in the secure state processes the following instructions: 


DMAWFE 

The DMAC halts execution of the thread until the event occurs. When the event occurs, the 
DMAC continues execution of the thread, irrespective of the security state of the 
corresponding INS bit, in the DMAC_CR3 Register. 


DMASEV 
The DMAC creates the event-interrupt, irrespective of the security state of the corresponding 
INS bit, in the DMAC_CR3 Register. 


DMAWFP 

The DMAC halts execution of the thread until the peripheral signals a DMA request. When 
this occurs, the DMAC continues execution of the thread, irrespective of the security state of 
the corresponding PNS bit, in the DMAC_CR4 Register. 


DMALDP, DMASTP 
The DMAC sends a message to the peripheral to communicate that data transfer 
is complete, irrespective of the security state of the corresponding PNS bit, in the 
DMAC_CR4 Register. 


DMAFLUSHP 

The DMAC clears the state of the peripheral and sends a message to the peripheral to 
resend its level status, irrespective of the security state of the corresponding PNS bit, in the 
DMAC_CR4 Register. 

When a DMA channel thread is in the Secure state, it enables the DMAC to perform secure 
and non-secure AXI accesses. 


DMA channel thread is in the Non-secure state 

When the CNS bit is 1, the DMA channel thread is programmed to operate in the Non-secure 
state and it only performs non-secure instruction fetches. 

When a DMA channel thread in the Non-secure state processes the following instructions: 


DMAWFE 

The DMAC uses the status of the corresponding INS bit, in the DMAC_CR3 Register, to 
control if it waits for the event. If: 

INS = 0 

The event is in the Secure state. The DMAC: 

1. Executes a NOP. 

2. Sets the appropriate bit in the DMAC_FSRC Register that corresponds to the DMA channel 
number. See Fault Status DMA Channel Register. 

3. Sets the ch_evnt_err bit in the DMAC_FTRn(n=0~7) Register, see Fault Type DMA 
Channel Registers. 

4. Moves the DMA channel to the Faulting completing state. 

INS =1 

The event is in the Non-secure state. The DMAC halts execution of the thread and waits for 
the event to occur. 


DMASEV 
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The DMAC uses the status of the corresponding INS bit, in the DMAC_CR3 Register, to 
control if it creates the event. If: 

INS =0 

The event-interrupt resource is in the Secure state. The DMAC: 

1. Executes a NOP. 

2. Sets the appropriate bit in the DMAC_FSRC Register that corresponds to the DMA channel 
number. See Fault Status DMA Channel Register. 

3. Sets the ch_evnt_err bit in the DMAC_FTRn(n=0~7) Register, see Fault Type DMA 
Channel Registers. 

4. Moves the DMA channel to the Faulting completing state. 

INS = 1 

The event-interrupt resource is in the Non-secure state. The DMAC creates the event- 
interrupt. 


DMAWFP 

The DMAC uses the status of the corresponding PNS bit, in the DMAC_CR4 Register, to 
control if it waits for the peripheral to signal a request. If: 

PNS = 0 

The peripheral is in the Secure state. The DMAC: 

1. Executes a NOP. 

2. Sets the appropriate bit in the DMAC_FSRC Register that corresponds to the DMA channel 
number. See Fault Status DMA Channel Register. 

3. Sets the ch_periph_err bit in the DMAC_FTRn(n=0~7) Register, see Fault Type DMA 
Channel Registers. 

4. Moves the DMA channel to the Faulting completing state. 

PNS = 1 

The peripheral is in the Non-secure state. The DMAC halts execution of the thread and waits 
for the peripheral to signal a request. 


DMALDP, DMASTP 

The DMAC uses the status of the corresponding PNS bit, in the DMAC_CR4 Register, to 
control if it sends an acknowledgement to the peripheral. If: 

PNS = 0 

The peripheral is in the secure state. The DMAC: 

1. Executes a NOP. 

2. Sets the appropriate bit in the DMAC_FSRC Register that corresponds to the DMA channel 
number. See Fault Status DMA Channel Register. 

3. Sets the ch_periph_err bit in the DMAC_FTRn(n=0~7) Register, see Fault Type DMA 
Channel Registers. 

4. Moves the DMA channel to the Faulting completing state. 

PNS = 1 

The peripheral is in the Non-secure state. The DMAC sends a message to the peripheral to 
communicate when the data transfer is complete. 


DMAFLUSHP 

The DMAC uses the status of the corresponding PNS bit, in the DMAC_CR4 Register, to 
control if it sends a flush request to the peripheral. If: 

PNS = 0 

The peripheral is in the secure state. The DMAC: 

1. Executes a NOP. 

2. Sets the appropriate bit in the DMAC_FSRC Register that corresponds to the DMA channel 
number. See Fault Status DMA Channel Register. 

3. Sets the ch_periph_err bit in the DMAC_FTRn(n=0~7) Register, see Fault Type DMA 
Channel Registers. 

4. Moves the DMA channel to the Faulting completing state. 

PNS = 1 

The peripheral is in the Non-secure state. The DMAC clears the state of the peripheral and 
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sends a message to the peripheral to resend its level status. 

When a DMA channel thread is in the Non-secure state, and a DMAMOV CCR instruction 
attempts to program the channel to perform a secure AXI transaction, the DMAC: 

1. Executes a DMANOP. 

2. Sets the appropriate bit in the DMAC_FSRC Register that corresponds to the DMA channel 
number. See Fault Status DMA Channel Register. 

3. Sets the ch_rdwr_err bit in the DMAC_FTRn(n=0~7) Register, see Fault Type DMA 
Channel Registers. 

4. Moves the DMA channel thread to the Faulting completing state. 


12.6.3 Programming Restrictions 

Fixed unaligned bursts 

The DMAC does not support fixed unaligned bursts. If you program the following conditions, 

the DMAC treats this as a programming error: 

Unaligned read 

@ src_inc field is 0 in the DMAC_CCRn(n=0~7) Register 

@ the DMAC_SARn(n=0~7) Register contains an address that is not aligned to the size of 
data that the src_burst_size field contain 

Unaligned write 

@ dst_inc field is 0 in the DMAC_CCRn(n=0~7) Register 

@ the DMAC_DARn(n=0~7) Register contains an address that is not aligned to the size of 
data that the dst_burst_size field contains 


Endian swap size restrictions 

If you program the endian_swap_size field in the DMAC_CCRn(n=0~7) Register, to enable a 
DMA channel to perform an endian swap then you must set the corresponding 
DMAC_SARn(n=0~7) Register and the corresponding DMAC_DARn(n=0~7) Register to 
contain an address that is aligned to the value that the endian_swap_size field contains. 


Updating DMA channel control registers during a DMA cycle restrictions 

Prior to the DMAC executing a sequence of DMALD and DMAST instructions, the values you 
program in to the DMAC_CCRn(n=0~7) Register, DMAC_SARn(n=0~7) Register, and 
DMAC_DARn(n=0~7) Register control the data byte lane manipulation that the DMAC 
performs when it transfers the data from the source address to the destination address. 
You'd better not update these registers during a DMA cycle. 


Resource sharing between DMA channels 

DMA channel programs share the MFIFO data storage resource. You must not start a set of 
concurrently running DMA channel programs with a resource requirement that exceeds the 
configured size of the MFIFO. If you exceed this limit then the DMAC might lock up and 
generate a Watchdog abort. 


12.6.4 Unaligned Transfers 

For a configuration with more than one channel, if any of channels 1 to 7 is performing 
transfers between certain types of misaligned source and destination addresses, then the 
output data may be corrupted by the action of channel 0. 


Data corruption might occur if all of the following are true: 

1. Two beats of AXI read data are received for one of channels 1 to 7. 

2. Source and destination address alignments mean that each read data beat is split across 
two lines in the data buffer (see Splitting data, below). 

3. There is one idle cycle between the two read data beats. 

4. Channel 0 performs an operation that updates channel control information during this idle 
cycle (see Updates to channel control information, below). 


Splitting data 
Depending upon the programmed values for the DMA transfer, one beat of read data from 
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the AXI interface need to be split across two lines in the internal data buffer. This occurs 
when the read data beat contains data bytes which will be written to addresses that wrap 
around at the AXI interface data width, so that these bytes could not be transferred by a 
single AXI write data beat of the full interface width. 


Most applications of DMA do not split data in this way, so are NOT vulnerable to data 
corruption from this defect. 


The following cases are NOT vulnerable to data corruption because they do not split data: 
@ Byte lane offset between source and destination addresses is 0 when source and 
destination addresses have the same byte lane alignment, the offset is O and a wrap 
operation that splits data cannot occur. 
@ Byte lane offset between source and destination addresses is a multiple of source size. 
Table 12-3 Source Size in DMAC_CCRn 


Source size in Allowed offset between DMAC_SARn and 
DMAC_CCRn DMAC_DARn 
SS8 any offset allowed. 
SS16 0,2,4,6,8,10,12,14 
SS32 0,4,8,12 
SS64 0,8 


12.6.5 Interrupt Sharing between Channels 

As the DMAC does not record which channel (or list of channels) have asserted an interrupt. 
So it will depend on your program and whether any of the visible information for that 
program can be used to determine progress, and help identify the interrupt source. 

There are 4 likely information sources that can be used to determine the progress made by 
a program: 

- Program counter (PC) 

- Source address 

- Destination address 

- Loop counters (LC) 

For example, a program might emit an interrupt each time that it iterates around a loop. In 
this case, the interrupt service routine (ISR) would need to store the loop value of each 
channel when it is called, and then compare against the new value when it is next called. A 
change in value would indicate that the program has progressed. 

The ISR must be carefully written to ensure that no interrupts are lost. The sequence of 
operations is as follows: 

1. Disable interrupts 

2. Immediately clear the interrupt in DMA-330 

3. Check the relevant registers for both channels to determine which must be serviced 

4. Take appropriate action for the channels 

5. Re-enable interrupts and exit ISR 


12.6.6 Instruction Sets 
Table 12-4 DMAC Instruction Sets 


Mnemonic Instruction Thread Usage 
DMAADDH Add Halfword C 
DMAEND End M/C 
DMAFLUSHP Flush and notify Peripheral C 
DMAGO Go M 
DMAKILL Kill C 
DMALD Load C 
DMALDP Load Peripheral C 
DMALP Loop C 
DMALPEND Loop End C 
DMALPFE Loop Forever C 
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DMAMOV Move C 
DMANOP No operation M/C 
DMARMB Read Memory Barrier C 
DMASEV Send Event M/C 
DMAST Store C 
DMASTP Store and notify Peripheral C 
DMASTZ Store Zero C 
DMAWFE Wait For Event M M/C 
DMAWFP Wait For Peripheral C 
DMAWMB Write Memory Barrier C 
DMAADNH Add Negative Halfword C 


Notes: Thread usage: C=DMA channel, M=DMA manager 

12.6.7 Assembler Directives 

In this document, only DMMADNH instruction is took as an example to show the way the 
instruction assembled. For the other instructions, please refer to pl330_trm.pdf. 


DMAADNH 
Add Negative Halfword adds an immediate negative 16-bit value to the DMAC_SARn(n=0~7) 
Register or DMAC_DARn(n=0~7) Register, for the DMA channel thread. This enables the 
DMAC to support 2D DMA operations, or reading or writing an area of memory in a different 
order to naturally incrementing addresses. See Source Address Registers and Destination 
Address Registers. 
The immediate unsigned 16-bit value is one-extended to 32 bits, to create a value that is 
the two’s complement representation of a negative number between -65536 and -1, before 
the DMAC adds it to the address using 32-bit addition. The DMAC discards the carry bit so 
that addresses wrap from OxFFFFFFFF to OxO0000000. The net effect is to subtract between 
65536 and 1 from the current value in the Source or Destination Address Register. 
Following table shows the instruction encoding. 

Table 12-5 DMAC Instruction Encoding 


Imm[15:8] Imm[7:0] O0;1;0/1{}1)1 /ra]O 


Assembler syntax 
DMAADNH <address_register>, <16-bit immediate> 
where: 
<address_register> 
Selects the address register to use. It must be either: 
SAR 
DMAC_SARn(n=0~7) Register and sets ra to 0. 
DAR 
DMAC_DARn(n=0~7) Register and sets ra to 1. 
<16-bit immediate> 
The immediate value to be added to the <address_register>. 
You should specify the 16-bit immediate as the number that is to be represented in the 
instruction encoding. For example, DMAADNH DAR, OxFFFO causes the value OxFFFFFFFO to 
be added to the current value of the Destination Address Register, effectively subtracting 16 
from the DAR. 
You can only use this instruction in a DMA channel thread. 
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Chapter 13 SDMMC_BUFFER 


13.1 Overview 


The SDMMC_BUFFER is a data buffer, which transfer data from system DMA to chip external 
through the SDMMC IOs. The following features are supported by SDMMC_BUFFER 

@ Support 4 bits data out 

@ Support 1 bit clock out 

@ Support DMA hardware handshaking interface 

@ Support AHB Slave interface 

@ Support 32x32 fifo 


13.2 Block Diagram 


This section provides a description of SDMMC_BUFFER components. 
@ AHB slave interface 

@ DATA FIFO 

@ DATA IO interface 


SDMMC_BUFFER 


AHB_SLV DATA. FIFO DATA_1O 
(32X32) 


Fig. 13-1 SDMMC_BUFFER Architecture 


13.3 Function Description 


The main block of SDMMC_BUFFER is a 32x32 FIFO, when SOMMC_BUFFER is enable, the 
DMA handshaking interface is asserted to the system DMA, then the system DMA write data 
to SDMMC_BUFFER. If the FIFO in SDMMC_BUFFER is not empty, the FIFO data will be 
transfer to IO 


13.4 Interface Description 


The following table is the interface mapping of between SDMMC_BUF and SDMMC IP. 
Table 13-1 SDMMC_BUFFER interface mapping 


SDMMC_BUFFER SDMMC 
sdmmc_cclk sdmmc_cclk 
sdmmc_cdataO sdmmc_cdata0O 
sdmmc_cdatai sdmmc_cdatali 
sdmmc_cdata2 sdmmc_cdata2 
sdmmc_cdata3 sdmmc_cdata3 


13.5 Application Notes 


The configuration sequence of enable SDMMC_BUFFER is described as below. 
@ Set iomux to select sdmmc clock and data io 

Enable IO mux to SDMMC_BUFFER by setting SYS_GRF_SOC_CON10[0] 
Configure write FIFO threshold by setting SYS_GRF_SOC_CON10[7:3] 
Enable SDMMC buffer by setting SYS_GRF_SOC_CON10[1] 

Configure DMA to enable hardware handshaking 
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Chapter 14 Temperature-Sensor ADC (TS-ADC) 


14.1 Overview 


TS-ADC Controller is used to control and get the temperature information. TS-ADC will 
convert for each enable channel in loop after initial setting and can be stopped by software. 
If you find that the temperature High in a period of time, an interrupt is generated to the 
processor down-measures taken; if the temperature over a period of time High, the resulting 
TSHUT gave CRU module, let it reset the entire chip, or via GPIO give PMIC. Also, if you find 
that the temperature Low in a period of time, an interrupt can be generated. 

TS-ADC Controller supports the following features: 

@ Support to 7 channel TS-ADC (near chip center, A76_0/1, A76_2/3, DSU and 
A55_0/1/2/3, PD_CENTER, NPU, GPU) 

The temperature for High and Low interrupt can be configurable 

The temperature of system reset can be configurable 

The time interval of temperature detection can be configurable 

When detecting a high temperature, the time interval of temperature detection can be 
configurable 

@ High temperature debounce can be configurable 

@ An interrupt can be generated after TS-ADC converts all setting channel 

@ -40~125°C temperature range and 1°C temperature resolution 


14.2 Block Diagram 


TS-ADC controller comprises with: 
@ APB Interface 
@ TS-ADC control logic 


TSADC_CON 
A \ [ J y, h 
( ) TSADC als ( » 
as, controll er : 
TSADC BUS R/W APB BUS 


Fig. 14-1 TS-ADC Controller Block Diagram 
14.3 Function Description 


14.3.1 APB Interface 

There is an APB Slave interface in TS-ADC Controller, which is used to configure the TS-ADC 
Controller registers and look up the temperature from the temperature sensor. 

14.3.2 TS-ADC Controller 

This block is used to control the TS-ADC PHY to meet the conversion timing and receive the 
temperature information from TS-ADC PHY. 
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14.4 Register Description 
14.4.1 Registers Summary 


ea 
Value 
TSADC_AUTO_CON | 


TSADC AUTO STATUS 0x0008 |W _ |0x00000000 


TSADC AUTO SRC 0x000C w_ |oxoo000000 at select for TSADC in auto 
TSADC LT EN 0x0010 jw. |oxoo000000 yee ela check logic 


TSADC_HT_INT EN 0x0014 |W [0x00000000 |High temperature interrupt enable 


0x0018 w_ |oxoo000000 Temperature violation to gpio 
enable 
Temperature violation to cru 


TSADC LT INT EN 0x0020 |W |0x00000000 


TSADC HLT INT PD 0x0024 w_ |oxoo000000 High and low temperature 


interrupt status 


TSADC EOC HSHUT PD |0x0028 w_ |oxoo000000 SU, Uy cial snut-ane:roune 


ITSADC_DATAQ 
TSADC_DATA3 
ISADC DATA4 
TSADC_DATA6 
ISADC _DATAZ 
TSADC DATA1O 
TSADC _DATA13 
ISADC DATA14 


TSADG_ COMPS INT 
Tsapc come? int [oxooss _|w _[oxooooo000 [in femeeraire rue 
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Reset et 
| offset [size Value as dod 

High temperature interrupt 

TSADC _COMP8_INT 0x008C w_ |oxoo000000 threctolditomchannele 


TSADC_COMP9_INT 
TSADC_COMP1_SHUT 
TSADC COMP2_ SHUT (ox00000000 |r"9h tempsrature shut threshold 


W 


TSADC COMP10_INT 0x0094 


TSADC COMP11 INT 
TSADC COMP12_ INT 
TSADC COMP13 INT 
TSADC COMP14_ INT 
TSADC COMP15 INT 
TSADC COMPO SHUT 


TSADC COMP7 SHUT Joxoooooa0o |fiigh temperature shut threshold 
TSADC COMP12 SHUT loxooo0oo00 |figh, temperature shut threshold 


TSADC AUTO PERIOD 0x0154_ |W |0x00010000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1374 


RK3588 TRM-Part1 


Reset — 
jortset |size| Ysiue | Description 
0x0158 w_ |oxo0010000 Auto conversion period for high 

temperature 


Low temperature threshold for 
0x00000000 Low temperature threshold for 

channel5 

Low temperature threshold for 
0x00000000 Low temperature threshold for 

channel7 

Low temperature threshold for 
0x00000000 Low temperature threshold for 

channel9 


TSADC COMP10 LOW_IN 0x0184 0x00000000 Low temperature threshold for 
a: channel10 
TSADC COMP11 LOW_IN Low temperature threshold for 
TSADC COMP12 LOW _IN 0x018C 0x00000000 Low temperature threshold for 
Ab channel12 
TSADC COMP13 LOW_IN Low temperature threshold for 
TSADC COMP14 LOW _IN 0x0194 0x00000000 Low temperature threshold for 
I channel14 


x0000002F 
x00000027 
x00000001 
x00000002 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

14.4.2 Detail Register Description 

TSADC USER CON 

Address: Operational Base + offset (0x0000) 
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| Bit |Attr|ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
oT Te WO: 0x0000 1'b1: Write access enable 
1'bO: Write access disable 


15:9 |RO_|Ox0O [reserved 


adc_status 
1'bO: ADC stop 
1'b1: Conversion in progress 


When software writes 1 to this bit, start-of-conversion will be 
asserted. 

This bit will be cleared after TSADC access finishing. 

Only when TSADC_USER_CON[5] = 1'b1, this bit takes effect. 
eoc_inten 

Enable eoc interrupt for each conversion. 


1'b1: Enable 

1'bO: Disable 

start_mode 

Start mode. 

1'bO: TSADC controller will assert start_of_ conversion after 


1'b1: The start_of_conversion will be controlled by 
TSADC_USER_CON[7]. 

power_control 

ADC power control 

1'bO: power down 

1'b1: power up 

This bit is not enable when TSADC_AUTO_CONT[O] is set to 1. 
input_src_sel 

ADC input source select in user mode. 

Can be changed from 0 - 6. 


TSADC AUTO CON 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


write_enable 
y Write enable for lower 16bits, each bit is individual. 
31:16)WO |0xQQ00 1'b1: Write access enable 
1'bO: Write access disable 


15:9 |RO_|0x00___—|reserved 


reserved 

tshut_polarity 

This bit is used to control the output signal polarity to GPIO when 
RW |Ox0 the temperature is higher than threshold. 

1'bO: Low active 

1'b1: High active 


7:3 |RO_|Ox0O [reserved 


round_int_en 
Int enable for round mode. Used for auto mode all channel set is 
2 RW |0x0 sampled. 
1'b1: Enable 
1'bO: Disable 
q_sel 
1 Rw lox0 1'bO: Use tsadc_q as output (positive temperature coefficient) 
1'b1: Use (q_max - tsadc_q) as output (negative temperature 
coefficient) 
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| Bit |Attr|ResetValue| Ci@eescription 


auto_en 

Rw lox0 Auto conversion enable 
1'bO: TSADC controller works at user-define mode 
1'b1: TSADC controller works at auto mode 


TSADC_AUTO STATUS 
Address: Operational Base + offset (0x0008) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:4 [RO_|0x0000000 


ht_wram 

3 Rw loxo High temperature status 
1'b0: TSADC data is not higher than ht shut temperature 
1'b1: TSADC data is higher than ht shut temperature 
auto_status 
TSADC auto mode status 

2 ye eo 1'bO: Auto mode stop 
1'b1: Auto mode in progress 


C Status for cru reset latest tshut, write 1 to clear. 
Ck = 
C Status for gpio latest tshut, write 1 to clear. 


TSADC_AUTO_ SRC 
Address: Operational Base + offset (OxO00C 


| Bit _|Attr| Reset Value 


write_enable 
Write enable for lower 16bits, each bit is individual. 
31216) WO'.|0x0000 1'b1: Write access enable 
1'bO: Write access disable 
auto_src 
Enable channel for TSADC in auto mode. Each bit can enable for 
one channel from 0 - 6. 


TSADC LT EN 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value, 


pC escription 
write_enable 
Write enable for lower 16bits, each bit is individual. 
31:16/WO |0xQ00Q 1'b1i: Write access enable 
1'bO: Write access disable 
low_temperature_vio_en 
Low temperature violation logic enable, each bit enables one 
15:0 |RW |0x0000 channel. 
1'b1: Enable 
1'bO: Disable 


TSADC HT INT EN 
Address: Operational Base + offset (0x0014 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
3 T6/WO, }0x0000 1'b1: Write access enable 
1'bO: Write access disable 
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| Bit |Attr|Reset Value| Ci eecription 


high_temperature_int_en 
. High temperature interrupt enable, each bit enables one channel. 
15:0 |RW |0x0000 1'b1: Enable 
1'bO: Disable 


TSADC_GPIO EN 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value, 


| escription 
write_enable 
Write enable for lower 16bits, each bit is individual. 
31 -16)WO'.|0x0000 1'b1i: Write access enable 
1'bO: Write access disable 
gpio_en 
Temperature violation to gpio enable, each bit enables one 
15:0 |RW |0x0000 channel. 
1'b1: Enable 
1'bO: Disable 


TSADC _CRU_EN 
Address: Operational Base + offset (0x001C) 


| Bit |Attr| Reset Value, 


| CCC escription sd 

write_enable 

Write enable for lower 16bits, each bit is individual. 
oP TO WO; | Ox0000 1'b1i: Write access enable 

1'bO: Write access disable 

cru_en 

Temperature violation to cru reset enable, each bit enables one 
15:0 |RW |0x0000 channel. 

1'b1: Enable 

1'bO: Disable 


TSADC LT INT EN 
Address: Operational Base + offset (0x0020 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16bits, each bit is individual. 
et To WO: |Ox0000 1'b1: Write access enable 
1'bO: Write access disable 
low_Temperature_int_en 
; Low temperature interrupt enable, each bit enables one channel. 
15:0 |RW |/0x0000 1'b1: Enable 
1'bO: Disable 


TSADC HLT INT PD 
Address: Operational Base + offset (0x0024 


| Bit_|Attr| Reset Value 


Wi It_int_status 
ia 16 | esee Low temperature interrupt status for each channel. 


W1 ht_int_status 
iso eis High temperature interrupt status for each channel. 


TSADC_ EOC HSHUT PD 
Address: Operational Base + offset (0x0028) 


| Bit |Attr|/Reset Value| Ci eescription 
31:18]RO_|0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


17 Wi 0x0 round_int_pd 
C Auto mode interrupt for each round of all set channel. 


Wi usr_eoc_irg_pd 
User mode end interrupt status. 
.o |W ht_shut_pd 
Ox0000 High temperature shut down status for each channel. 


TSADC DATAO 

Address: Operational Base + offset (Ox002C 

| Bit |Attr[ResetValue| =< —“(i;i‘“C;C™™SCéi scription 
[31:12/RO [0x00000_—sireserved — ——“‘“‘“‘“‘“(“(CS*C™C™C™*C~C~*dCY 


: adc_data 
21:0 RO |oxoo0 A/D value of the channel 0 last conversion. 


TSADC DATA1 

Address: Operational Base + offset (0x0030) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:12[RO_|Oxo0000_—sifreserved 


0x000 adc_data 
A/D value of the channel 1 last conversion. 


TSADC_DATA2 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue| ———sCi@Deescription — 
[31:12|RO_[0x00000_—sireserved 


. adc_data 
11:0 |ro | pZ000 A/D value of the channel 2 last conversion. 


TSADC_DATA3 

Address: Operational Base + offset (0x0038 

| Bit |Attr|ResetValue| ———“‘CS™C(éDOeScription =—— (Cd 
[31:12;RO_[0xo0000__—sifreserved — ——“(‘“‘CS™~™~™~™~™C:CCCS 


; adc_data 
11:0 fro | Oxg00 A/D value of the channel 3 last conversion. 


TSADC DATA4 

Address: Operational Base + offset (Ox003C 

| Bit |Attr[ResetValue|  ———<s—“‘;S~C*éi scription — 
[31:12/RO_|0x00000__[reserved 


reserved 
: adc_data 
11:0 [ro | qed A/D value of the channel 4 last conversion. 


TSADC_DATAS 

Address: Operational Base + offset (0x0040) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:12[RO_|Oxo0000_—sifreserved 


: adc_data 
He RO |oxoo0 A/D value of the channel 5 last conversion. 


TSADC_DATA6 
Address: Operational Base + offset (0x0044) 


|Attr|Reset Value] Ci@Description 
31:12]/RO_|0x00000 
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| Bit |Attr|ResetValue| —Ci@eescription 


: adc_data 
11:0 fro | pee A/D value of the channel 6 last conversion. 


TSADC DATA7 

Address: Operational Base + offset (0x0048) 

| Bit [Attr|ResetValue|  —————Ci‘Ci Scriptom 
[31:12|RO_|0x00000__[reserved 


reserved 
: adc_data 
11:0 fro | exon A/D value of the channel 7 last conversion. 


TSADC DATAS8 

Address: Operational Base + offset (0x004C) 

| Bit [Attr|ResetValue| CC‘ cription 
[31:12[RO_|Oxo0000_—sifreserved 


’ adc_data 
pas? RO |oxo00 A/D value of the channel 8 last conversion. 


TSADC_DATA9 
Address: Operational Base + offset (0x0050) 


[ResetValue| Ci escription 
0x00000 


0x000 adc_data 
A/D value of the channel 9 last conversion. 


TSADC_DATA10 
Address: Operational Base + offset (0x0054 


0x000 adc_data 
A/D value of the channel 10 last conversion. 


TSADC DATAI1 
Address: Operational Base + offset (0x0058 


0x000 adc_data 
A/D value of the channel 11 last conversion. 


TSADC DATA12 

Address: Operational Base + offset (Ox005C) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:12|RO_|0x00000__[reserved 


reserved 
: adc_data 
11:0 [Ro] exone A/D value of the channel 12 last conversion. 


TSADC_DATA13 

Address: Operational Base + offset (0x0060) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
[31:12|RO_[0x00000_—sireserved 


: adc_data 
11:0 |ro | wie A/D value of the channel 13 last conversion. 


TSADC_ DATA14 
Address: Operational Base + offset (0x0064) 
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| Bit |Attr|ResetValue| Ci eescription 
31:12|/RO_|0x00000 


; adc_data 
11:0 fro | xoue A/D value of the channel 14 last conversion. 


TSADC_DATA15 

Address: Operational Base + offset (0x0068) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:12|RO_|0x00000__|reserved 


reserved 
: adc_data 
11:0 fro | exgee A/D value of the channel 15 last conversion. 


TSADC_COMPO_INT 

Address: Operational Base + offset (Ox006C) 

| Bit [Attr|ResetValue| Ci‘ ecritiom 
[31:12/RO_[0x00000_—sireserved 


tsadc_comp_srcO 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC COMP1 INT 

Address: Operational Base + offset (0x0070) 

| Bit [Attr|ResetValue|  ————sCi@Deescription =— 
[31:12[RO_|Oxo0000_—sifreserved 


tsadc_comp_srcl 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC COMP2 INT 

Address: Operational Base + offset (0x0074) 

| Bit [Attr|ResetValue| = ——C—Ci‘Ci@Scription = 
[31:12[RO_|0x00000_ [reserved 


tsadc_comp_src2 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC_COMP3_INT 
Address: Operational Base + offset (0x0078 

| Bit [Attr|ResetValue| ss —“‘“S:CéS scription —— 
[31:12|RO |0x00000_—sireserved — —“‘“(“(‘“(“(‘(‘(‘#‘S“CS;(;(N™:CC*dC 


tsadc_comp_src3 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC_COMP4_ INT 
Address: Operational Base + offset (0x007C) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:12|/RO_|0x00000 


tsadc_comp_src4 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC COMPS _INT 

Address: Operational Base + offset (Ox0080 

| Bit |Attr[ResetValue| ss —“(‘“;C Ci escription 
[31:12/RO [Ox00000_—sireserved — —its—“‘“‘“‘“(“(#S“#“#‘#NNNNN(CNC(SCOQUS 


tsadc_comp_src5 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC_COMP6_INT 

Address: Operational Base + offset (0x0084) 

| Bit [Attr|ResetValue| Ci‘ ecritiom 
[31:12|RO_[0x00000_—sireserved 


tsadc_comp_src6 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC_COMP7_INT 
Address: Operational Base + offset (0x0088) 


| Bit [Attr/ResetValue| —Céiescription 
31:12[RO_|ox00000_— reserved 
tsadc_comp_src7 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC COMPS INT 
Address: Operational Base + offset (Ox008C) 
| Bit [Attr|ResetValue| CC‘ Scriptom = 


tsadc_comp_src8 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC COMP9 INT 
Address: Operational Base + offset (0x0090 


| Bit |Attr|ResetValue| ss ——CSC‘iecription = 
RO_| 


31:12|RO_|0x00000 
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| Bit |Attr|ResetValue| —Ci@eescription 


tsadc_comp_src9 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC_COMP1i0_ INT 

Address: Operational Base + offset (0x0094) 

| Bit [Attr|ResetValue| ———C‘CieScritiom 
[31:12|RO_[0x00000_—si reserved 


tsadc_comp_srci0 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC COMPi1 INT 

Address: Operational Base + offset (0x0098) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:12[RO_|Oxo0000_—ifreserved 


tsadc_comp_srcil 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC COMPi2 INT 

Address: Operational Base + offset (Ox009C) 

| Bit [Attr|ResetValue|  ———C‘Ci@escription = — 
[31:12[RO_|0x00000_—s reserved 


tsadc_comp_srci2 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC_COMP13_INT 

Address: Operational Base + offset (0x0100 

| Bit [Attr|ResetValue| ss —“‘CS#éiS escription — 
:12/RO_|0x00000__—sireserved — —s—“‘“(“(‘“‘“‘“‘(‘(*S*S*S™*~*~*~*~C~™CCCC~S 


tsadc_comp_srci3 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC COMP14 INT 
Address: Operational Base + offset (0x0104) 


| Bit |Attr|/Reset Value| Ci eescription 
31:12]RO_|0x00000 
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| Bit |Attr|ResetValue| Ci eescription 


tsadc_comp_src14 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC COMP15 INT 

Address: Operational Base + offset (0x0108) 

| Bit [Attr|ResetValue| CC‘ eScritiom 
31:12[RO_|0x00000_—s|reserved 


tsadc_comp_srci5 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is high. 
TSADC_INT will be valid. 


TSADC COMPO SHUT 

Address: Operational Base + offset (0x010C) 

| Bit |Attr|ResetValue|  ————C‘Cicriptiom 
[31:12[RO_|Oxo0000_—sifreserved 


tsadc_comp_srcO 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC COMP1 SHUT 

Address: Operational Base + offset (0x0110) 

| Bit [Attr|ResetValue| Ci escription = — 
[31:12[RO_|0x00000_—s reserved 


tsadc_comp_srcl 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC_COMP2_ SHUT 

Address: Operational Base + offset (0x0114 

| Bit |Attr[ResetValue| (ss ——“‘“‘;S~ Ci escription 
:12/RO_|0x00000_—sifreserved ———“‘“(“(‘(‘“‘“‘(CS*S*S*S*~*~*~*~C~CCC—~—S 


tsadc_comp_src2 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC COMP3_SHUT 
Address: Operational Base + offset (0x0118) 


| Bit |Attr|/Reset Value| Ci eescription 
31:12]RO_|0x00000 
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| Bit |Attr|ResetValue| Ci@eescription 


tsadc_comp_src3 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC_COMP4_ SHUT 

Address: Operational Base + offset (0x011C) 

| Bit [Attr|ResetValue| ———Cé‘C criti 
[31:12|RO_[0x00000_—sireserved 


tsadc_comp_src4 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC COMPS SHUT 

Address: Operational Base + offset (0x0120) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:12[RO_|0xo0000_—sifreserved 


tsadc_comp_src5 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC COMP6 SHUT 

Address: Operational Base + offset (0x0124) 

| Bit [Attr|ResetValue| Ci escription = 
[31:12[RO_|0x00000_—s reserved 


tsadc_comp_src6 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC_COMP7_SHUT 

Address: Operational Base + offset (0x0128 

| Bit |Attr[ResetValue| ss —“‘;S™~C*éi scription — 
:12/RO_|0x00000__—sifreserved ——“‘“(‘(‘C‘“(‘“‘“‘“(“CS*S*S*~*~*~C~sS 


tsadc_comp_src7 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC COMP8 SHUT 
Address: Operational Base + offset (0x012C) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:12]RO_|0x00000 
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| Bit |Attr|ResetValue| Ci@eescription 


tsadc_comp_src8 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC _COMP9 SHUT 

Address: Operational Base + offset (0x0130) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
31:12[RO |0x00000_—s reserved 


tsadc_comp_src9 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC COMP10 SHUT 

Address: Operational Base + offset (0x0134) 

| Bit [Attr|ResetValue| CC‘ ecription 
[31:12[RO_|0xo0000_—sifreserved 


tsadc_comp_srci0 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC COMP11 SHUT 

Address: Operational Base + offset (0x0138) 

| Bit [Attr|ResetValue|  —C‘Ci@ecription = — 
[31:12[RO_|0x00000_—sifreserved 


tsadc_comp_srcil 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC_COMP12 SHUT 

Address: Operational Base + offset (0x013C 

| Bit [Attr|ResetValue| ss —“‘S#éCéOS eScription =—— 
:12/RO_|0x00000__—sifreserved ——s—“‘“‘“‘(‘(“C:*S*S*~*~™~C™CCS 


tsadc_comp_srci2 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC_COMP13 SHUT 
Address: Operational Base + offset (0x0140) 


| Bit |Attr|/ResetValue| Ci eescription 
31:12]RO_|0x00000 
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| Bit |Attr|ResetValue| Ci eescription 


tsadc_comp_srci3 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC _COMP14 SHUT 

Address: Operational Base + offset (0x0144) 

| Bit |Attr|ResetValue| —C(eescription = 
[31:12[RO_|oxoo000 —ifreserved 


tsadc_comp_src14 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC COMP15 SHUT 

Address: Operational Base + offset (0x0148) 

| Bit |Attr|ResetValue| ——C‘icriptiom 
[31:12[RO_|Oxo0000_—sifreserved 


tsadc_comp_srci5 
TSADC high temperature level. 
11:0 |RW |0x000 TSADC output is bigger than tsadc_comp, means the temperature 
is too high. 
TSHUT will be valid. 


TSADC HIGH INT DEBOUNCE 

Address: Operational Base + offset (0x014C) 

| Bit [Attr|ResetValue| Ci escription = 

[31:8 [RO _|0x000000__—ifreserved 
debounce 

7:0 |RW {0x03 TSADC controller will only generate interrupt or TSHUT when 
temperature is higher than COMP_INT for "debounce" times. 


TSADC HIGHT TSHUT DEBOUNCE 

Address: Operational Base + offset (0x0150) 

| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
[31:8 [RO |[0x000000__—|reserved 


debounce 
7:0 |RW {0x03 TSADC controller will only generate interrupt or TSHUT when 
temperature is higher than COMP_SHUT for "debounce" times. 


TSADC AUTO PERIOD 
Address: Operational Base + offset (0x0154 


| Bit_|Attr| Reset Value 


auto_period 
31:0 }|RW |0x00010000 |When auto mode is enabled, this register controls the interleave 
between every conversion for all channel enabled of TSADC. 


TSADC AUTO PERIOD HT 
Address: Operational Base + offset (0x0158) 
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| Bit |Attr|ResetValue| Ci@eescription 


auto_period 
; This register controls the interleave between every conversion for 
eteG RW Oxgoo7O0R0 all channel enabled of TSADC after the temperature is higher 
than COMP_SHUT or COMP_INT. 


TSADC_ COMPO LOW_INT 

Address: Operational Base + offset (0x015C) 

| Bit [Attr|ResetValue| Ci‘ ection 
[31:12[RO_|Oxo0000_—sifreserved 


tsadc_comp_srcO 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC COMP1 LOW_INT 

Address: Operational Base + offset (0x0160) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:12[RO_|Oxo0000_—sifreserved 


tsadc_comp_srcl 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC COMP2 LOW _INT 
Address: Operational Base + offset (0x0164 

| Bit [Attr|ResetValue| ss ——“‘;‘*SC‘~éiS Scritiom® ——C 
[31:12/RO |Oxo0000 —sireserved — —s—“‘“‘(‘“(‘(‘(“#“C((!.COCOCOC(‘dC 


tsadc_comp_src2 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC_COMP3_LOW_INT 

Address: Operational Base + offset (0x0168) 

| Bit [Attr|ResetValue| ss —“ié‘CiScriptiom — 
[31:12[RO |0x00000_—s|reserved 


tsadc_comp_src3 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC COMP4 LOW_INT 

Address: Operational Base + offset (0x016C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:12|[RO_|Oxo0000_—sifreserved 


tsadc_comp_src4 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 
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TSADC COMPS LOW _INT 

Address: Operational Base + offset (0x0170) 

| Bit |Attr|ResetValue| CSC‘ Scriptom 
[31:12[RO_|Oxo0000_—sifreserved 


tsadc_comp_src5 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC _COMP6 LOW_INT 

Address: Operational Base + offset (0x0174 

| Bit |Attr[ResetValue|  ——s<s——“i;i‘“;C™SCéiS scription 
[31:12[RO |0x00000_—sireserved — ——“‘“‘“‘“‘“(CS*S*C*™*™C™C*C*™*™C™C™C~C™C~C™C~C~C~*@CY 


tsadc_comp_src6 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC_COMP7_LOW_INT 

Address: Operational Base + offset (0x0178) 

| Bit [Attr|ResetValue| ————Ci‘i@Scritiom 
[31:12|RO_[0x00000_—sireserved 


tsadc_comp_src7 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC_COMP8 LOW_INT 
Address: Operational Base + offset (0x017C) 


| Bit [Attr/ResetValue| Ci ecription 
31:12[RO_ |0x00000_ reserved 
tsadc_comp_src8 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC COMP9 LOW _INT 
Address: Operational Base + offset (0x0180) 
| Bit [Attr|ResetValue|  ————Cié‘Ci Scriptom 


tsadc_comp_src9 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC COMP10 LOW INT 
Address: Operational Base + offset (0x0184 


| Bit |Attr|ResetValue| sss —C‘iescription = 
RO_| 


31:12|RO_|0x00000 
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| Bit |Attr|ResetValue| Ci eescription 


tsadc_comp_srci0 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC COMP11 LOW _INT 

Address: Operational Base + offset (0x0188) 

| Bit [Attr|ResetValue|  ———C‘Ciecritiom 
[31:12[RO_|0x00000_—|reserved 


tsadc_comp_srcil 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC COMP12 LOW INT 

Address: Operational Base + offset (0x018C) 

| Bit [Attr|ResetValue|  —————C‘icriptiom 
[31:12[RO_|Oxo0000_—sfreserved 


tsadc_comp_srci2 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC COMP13 LOW INT 

Address: Operational Base + offset (0x0190) 

| Bit [Attr|ResetValue| Ci ecription = 
[31:12[RO_|0x00000_—sireserved 


tsadc_comp_srci3 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC_COMP14 LOW_INT 

Address: Operational Base + offset (0x0194 

| Bit [Attr|ResetValue| ss ——“‘“CWS*CéS eScription — 
:12/RO_|0x00000__—sifreserved ee —“‘“C;C*S*S*™*™C™C™C™C™C~S 


tsadc_comp_src14 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC COMP15 LOW _INT 
Address: Operational Base + offset (0x0198) 


| Bit |Attr|/ResetValue| Ci eescription 
31:12]RO_|0x00000 
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| Bit |Attr|ResetValue| Ci@eescription 


tsadc_comp_srci5 
TSADC low temperature level. 
11:0 |RW |0x000 TSADC output is lower than tsadc_comp, means the temperature 
is low. 
TSADC_LOW_INT will be valid. 


TSADC T SETUP 

Address: Operational Base + offset (0x019C) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:16[RO |0x0000_ [reserved 


: t_setup 
Ono uee The timing between TSADC power up and start conversion. 


TSADC T PW_EN 

Address: Operational Base + offset (0x0200 

| Bit [Attr|/ResetValue| ss ——“i‘“WCéS scription — Cd 
[31:16[RO |Ox0000_—sifreserved — ——“‘“(“C;CS*S*S*™*™*™*™*™*™*™*™C™C™C™C™C™C~*C 


: t_pw_en 
Ox0Nez The timing assert start conversion signal (EN_TEMP_SEN_TS). 


TSADC T EN CLK 

Address: Operational Base + offset (0x0204) 

| Bit |Attr|ResetValue| —Cescription — 

31:8 |RO_[0x000000__—i|reserved 
t_en_clk 

7:0 |RW |Ox01 The timing between dis-assert start conversion signal 
(EN_TEMP_SEN_TS) and assert CLK_SEN_TS[8]. 


TSADC T NON OV 

Address: Operational Base + offset (0x0208) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:8 [RO |[0xo00000__—i|reserved 


. t_non_ov 
The timing between each bit assertion of CLK_SENSE_TS. 


TSADC _T HOLD 

Address: Operational Base + offset (0x020C) 

Bit Attr| Reset Value|_________Deseription _| 
31:16[RO |0x0000_ reserved 


t_hold 
0x0013 The timing between dis-assert CLK_SENSE_TS and TSADC data 
valid. 


TSADC Q MAX 
Address: Operational Base + offset (0x0210) 
| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:13[RO_|0x00000_—sifreserved 


q_max 
RW |0x0200 This register used for TSADC_AUTO_CON[1] for inversion output 
data. 


TSADC_ STATIC CON 
Address: Operational Base + offset (0x0214) 
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| Bit |Attr|ResetValue| Ci@eescription 


ie voltage trimming ports for reference generator. 


eae ports in reference generator. 
arate current control ports in reference generator. 
ofew Jot Bigs onset canceiation enable po 


TSADC FLOW CON 
Address: Operational Base + offset (0x0218) 


| Bit |Attr| Reset Value 


write_enable 
? Write enable for lower 16bits, each bit is individual. 
oLeTG iWO: |0x0000 1'b1: Write access enable 
1'bO: Write access disable 


15:6 |RO_|0x000 


usr_clk_ch_start 
5 W1T|Ox0 User to toggle clk_ch in user mode, write 1'b1 to toggle the it will 
be clear by internal logic. 


as_pd_mode 
4 RW |0x0 If this bit set to one, at the end of each round in auto mode, PD 
pin for temperature will be asserted for saving power. 


[3 [RO |0xO _—_—i| reserved 
single_d_mode 
If this bit set to 1, average data output is not used. 
pd_soc_mode 
eoc_mode 
Use eoc to end conversion. 
TSADC CLK CH PERIOD 
Address: Operational Base + offset (0x021C 


Reset Value 


; clk_ch_period 
1:0 |RW /0x0000012b Control the period of CLK_CH_TS. 


TSADC_T_PW_CLK 


Address: Operational Base + offset (0x0220 
| Bit [Attr[ResetValue|—“‘*i‘“‘;SCéi scription — sd 
31:16]RO_[0x0000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1392 


RK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci@eescription 


; t_pw_clk 
Ox0te0 The timing for assertion of each bit of CLK_SENSE_TS. 


14.5 Application Notes 


14.5.1 Conversion Flow 

The system works as following 

1) Set the conversion channel in register TSADC_AUTO_SRC, jump channel is not suggested. 
2) Temperature violation and other configuration may be set. 

3) Set the bit[O] in register TSADC_AUTO_CON, then TS-ADC will work. 

4) Then temperature information can be read from APB interface. 

5) If TS-ADC needs to be closed, set bit[O] in register TSADC_AUTO_CON to 1’b0. 

14.5.2 Timing Diagram 

When TS-ADC start to work, the timing will follow the Fig.1-2 


nee s fs i 5 $f § TF 
ENTS is )) 3) 3) $$ 3) 59 5) 
CLK_DEM_TS $$ $$" $4 ANS $$ 89 $I 
BUT_SEL_TS SBS) wo S$ STIX pS} "1 ST X i$ H2 i$ 
OUT_9BIT_TS 5) SS) $0 ) SD $$ $ficata_cno sof SS 99 satan SB) 


Fig. 14-2 Timing diagram for TS-ADC 

When TS-ADC start to work, EN_TS comes to high. Every two CLK_CH_TS cycle, the 
conversion of one channel is done and channel will change to next one showing as 
BJT_SEL_TS. Output data from TS-ADC PHY will be kept until next time this channel 
conversion is done. 
CLK_DEM_TS is the main clock for TS-ADC, this clock frequency should be set to 2MHz 
which can be divided from 24MHz OSC clock. About this please refer to CRU section. 
14.5.3 Temperature-to-Code Mapping 

Table 14-1 Temperature Code Mapping 


ADC Output Data 
Temperature (°C) 


Min; Typ(Dec) | Max 
-40 - 220 = 
25 - 285 7 
85 : 345 = 
125 - 385 . 


Note: 

Code to Temperature mapping of the Temperature sensor is a linear curve. Any temperature, 
code falling between to 2 given temperatures can be linearly interpolated. 

Code to Temperature mapping should be updated based on silicon results. 
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Chapter 15 Debug 


15.1 Overview 


The chip uses the DAP-LITE2 Technology to support Cortex-A55/Cortex-A76 real-time debug. 
15.1.1 Features 

@ Invasive debug with core halted 

@ SW-DP 

15.1.2 Debug components address map 

The following table shows the debug components address in debug memory map: 

Module Base Address 

DAP_ROM 0x00000 


15.2 Block Diagram 


Chip 


Cortex-A55/Cortex-A76 


Serial Wire 


Debug |_| Debug =| | papier fb 
APB Block 


System APB 


Fig. 15-1 Debug System Structure 


.3 Function Description 


15 
ile 
21 
Sak 
4.1 
= nk 
15.3.1 DAP 

The DAP has following components: 

@ Serial Wire JTAG Debug Port(SWJ-DP) 

@ APB Access Port(APB-AP) 

@ ROM table 

The debug port is the host tools interface to access the DAP-Lite2. This interface controls 
any access ports provided within the DAP-Lite2. The DAP-Lite2 supports a combined debug 
port which includes both JTAG and Serial Wire Debug(SWD), with a mechanism that 
supports switching between them. 

The APB-AP acts as a bridge between SWJ-DP and APB bus which translate the Debug 
request to APB bus. 

The DAP provides an internal ROM table connected to the master Debug APB port of the 
APB-Mux. The Debug ROM table is loaded at address 0x00000000 and 0x80000000 of this 
bus and is accessible from both APB-AP and the system APB input. Bit[31] of the address 
bus is not connected to the ROM Table, ensuring that both views read the same value. The 
ROM table stores the locations of the components on the Debug APB. 

Please refer to the document CoreSight_DAPLite2_TRM_rOp0.pdf for the debug detail 
description. 


15.4 Register Description 
Please refer to the document CoreSight_ DAPLite2 TRM rOp0.pdf for the debug detail 
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description. 
15.5 Interface Description 


15.5.1 DAP SWJ-DP Interface 
The following figure is the DAP SWJ-DP interface, the SWJ-DP is a combined JTAG-DP and 
SW-DP that enable you connect either a Serial Wire Debug(SWJ) to JTAG probe to a target. 


TDO 
TO! 


TRST_N 


T™S 


TCK 


Fig. 15-2 DAP SW] Interface 
15.5.2 DAP SW-DP Interface 
This implementation is taken from ADIv5.1 and operates with a synchronous serial interface. 
This uses a single bidirectional data signal, and a clock signal. 
The figure below describes the interaction between the timing of transactions on the serial 
wire interface, and the DAP internal bus transfers. It shows when the target responds with a 


WAIT acknowledgement. 


+— 13 bits for rejected packet———> 46 bits for accepted packet 
wate [Jw] 00 [Poy [z[olt[o21 [Ww] 00 [Plo] [Z [+ [oo] Z| woarasror_[P| 
P1 


ST DP 


ST AP P1ACK=010: Wait ST AP ACK=100: Accept 


Fig. 15-3 SW-DP Acknowledgement Timing 
There are three sets of serial debug interface to debug. By default, jtag_tckm0O and 
jtag_tmsm0O are connected to corresponding IO pad. 
Table 15-1 SW-DP Interface Description 


le pin Direction Pad name IOMUX 


SDMMC_D2/PDM1_SDI1 


jtag_tck I _MO0/JTAG_TCK_MO/I2C | BUS_IOC_GPIO4D_IOMUX_SEL_L[ 

m0 8 SCL_MO/UART5_CTS | 11:8]=4’b0101 
N_MO/GPIO4_D2_u 

jtag_tms | I/O SDMMC_D3/PDM1_SDIO | BUS_IOC_GPIO4D_IOMUX_SEL_L[ 

m0 _MO0/JTAG_TMS_MO/I2C | 15:12]=4'b0101 


8 SDA _MO/UART5_RTS 
N_MO/PWM1i0_M1/GPIO 
4 D3_u 
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le pin Direction Pad name IOMUX 
jtag_tck I SDMMC_DO/PDM1_SDI3 | BUS_IOC_GPIO4D_IOMUX_SEL_L[ 
mi _MO/JTAG_TCK_M1/12C | 3:0]=4'b0101 
3_SCL_M4/UART2_TX_ 
M1/PWM8_M1i/GPIO4_D 
O_u 
jtag_tms | I/O SDMMC_D1/PDM1_SDI2 | BUS_IOC_GPIO4D_IOMUX_SEL_L[ 
mi _MO/JTAG_TMS_M1/I2C | 7:4]=4'b0101 
3_SDA_M4/UART2_RX_ 
M1/PWM9_M1i/GPIO4_D 
liu 
jtag_tck I I2S1_MCLK_M1/JTAG_T | PMU2_IOC_GPIOOB_IOMUX_SEL_ 
m2 CK_M2/12C1_SCL_MO/U | H[7:4]=4’b0010 
ART2_TX_MO/PCIE30X1 
_1_CLKREQN_MO0/GPIO 
O_B5_d 
jtag_tms | I/O I2S1_SCLK_M1/JTAG_T | PMU2_IOC_GPIOOB_IOMUX_SEL_ 
m2 MS_M2/12C1_SDA_MO/ | H[11:8]=4’b0010 
UART2_RX_MO/PCIE30X 
1_1_ WAKEN_MO0O/GPIOO 
_B6_d 


Notes: I=input, O=output, I/O=input/output, bidirectional. 
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Chapter 16 Mailbox 


16.1 Overview 


The Mailbox module is a simple APB peripheral that allows CPU, MCU core to communicate 

with each other by writing operation to generate interrupt. The registers are accessible via 

APB interface. 

There are three mailbox controllers in RK3588. 

The Mailbox has the following main features: 

@ Support APB interface 

@ Support four mailbox elements, each element includes one data word, one command 
word register and one flag bit that can represent one interrupt 

@ Support interrupts to CPU, and MCU core 

@ Provide 32 lock registers for software to use to indicate whether mailbox is occupied 


16.2 Block Diagram 


The figure below shows Mailbox block diagram: 
Mailbox 


AP_IRQ[3:0] 
a Ss 


APB bus : 
E> APB slave Mailbox 
Registers 
BB_IRQ[3:0] 
—> 


Fig. 16-1 Mailbox Block Diagram 


16.3 Function Description 


16.3.1 Mailbox 
@ Regard CPU as the “AP” side of the Mailbox. The four elements interrupt to CPU is: 
m Enabled when MAILBOX_B2A_INTEN[i] is set to 1 (i=O0~3) and the responding IRQs 
is enabled in GIC. 
m Generated when there are writing operation to corresponding MAILBOX_B2A_CMD_i 
and MAILBOX_B2A_DAT_i orderly. 
m Cleared when writing 1 to corresponding MAILBOX_B2A_STATUS[i]. 
@ Regard MCU core as the “BB” side of the Mailbox. The four elements interrupt to MCU 
core is: 
m Enabled when MAILBOX_A2B_INTEN[Ii] is set to 1 (i=O~3) and the responding IRQs 
is enabled in INTC of MCU. 
m™ Generated when there are writing operation to corresponding MAILBOX_A2B_CMD_i 
and MAILBOX_A2B_DAT_i orderly. 
m Cleared when writing 1 to corresponding MAILBOX_A2B_STATUS[i]. 
@ You can also regard CPU as the “BB” side of the Mailbox and regard MCU core as the 
“AP” side of the Mailbox. The configuration flow is similar. 


16.4 Register Description 


16.4.1 Internal Address Mapping 

Slave address can be divided into different length for different usage, which is shown as 
follows. 

16.4.2 Registers Summary 


name | ott [Bos] Geass | ___ Petrino 
Value P 


MAILBOX _A2B_INTEN 0x0000  [W_ |0x00000000 |AP to BB Interrupt Enable Register 
MAILBOX _A2B STATUS |0x0004 |W _|0x00000000 |AP to BB Interrupt Status Register 
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MAILBOX _A2B_ CMD_0 x0008 


0 
MAILBOX _A2B_DAT_0O 0x000C 
MAILBOX_A2B_CMD_1 0x0010 

0 

0 


ee] fae [owen 
Value 
0 
0 0 


MAILBOX _A2B_ DAT 1 x0014 
MAILBOX _A2B CMD_ 2 x0018 
MAILBOX _A2B_DAT_ 2 x001C 


MAILBOX B2A CMD 0 _| 
MAILBOX B2A DATO | 
MAILBOX B2A DAT 1 | 
MAILBOX B2A CMD 2 | 
MAILBOX B2A DAT 3 | 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


16.4.3 Detail Registers Description 
MAILBOX A2B INTEN 
Address: Operational Base + offset (0x0000) 


int3 

Interrupt enable for int3. 
1'b0O: Disable 

1'bi: Enable 

int2 

Interrupt enable for int2. 
1'bO: Disable 

1'b1: Enable 

intl 

Interrupt enable for int1. 
1'bO: Disable 

1'b1: Enable 

intO 

Interrupt enable for int0. 
1'bO: Disable 

1'b1: Enable 


MAILBOX _A2B_ STATUS 


Address: Operational Base + offset (0x0004 


x0000000 


0 
int3 
W1 Interrupt status for int3. 
C 0x0 Clear the interrupt by writing 1 to this bit. 
1'bO: Interrupt is inactive 
1'b1: Interrupt is active 
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| Bit [Attr/ResetValue| —Céeescription 
int2 
Interrupt status for int2. 
Clear the interrupt by writing 1 to this bit. 
1'bO: Interrupt is inactive 
1'b1: Interrupt is active 
intl 
Interrupt status for int1. 
Clear the interrupt by writing 1 to this bit. 
1'bO: Interrupt is inactive 
1'b1: Interrupt is active 
intO 
Interrupt status for intO. 
Clear the interrupt by writing 1 to this bit. 
1'bO: Interrupt is inactive 
1'b1: Interrupt is active 


MAILBOX A2B CMD 0O 
Address: Operational Base + offset (0x0008 


Reset Value 


31:0 IRW loxoo000000 |Command 
Command register. 


MAILBOX _A2B DAT 0 
Address: Operational Base + offset (Ox000C) 


Reset Value[ —C‘iescription 


31:0 IRw Joxoooo0000 |2@t@ 
Data register. 


MAILBOX A2B CMD 1 
Address: Operational Base + offset (0x0010 


: command 


MAILBOX A2B DAT 1 
Address: Operational Base + offset (0x0014) 


Reset Value 


31:0 IRw Joxoooo0000 |2@t@ 
Data register. 


MAILBOX A2B_ CMD 2 
Address: Operational Base + offset (0x0018) 


Reset Value[ Ci escription 


: command 
31:0 |RW |0x00000000 Command register. 


MAILBOX A2B DAT 2 
Address: Operational Base + offset (Ox001C 


Reset Value 


data 


31:0 |RW |0x00000000 : 
Data register. 


MAILBOX _A2B CMD 3 
Address: Operational Base + offset (0x0020) 
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| Bit |Attr|ResetValue| Ci@eescription 


Command register. 


MAILBOX _A2B DAT 3 
Address: Operational Base + offset (0x0024) 


| Bit |Attr[ResetValue|——“‘“‘;C™SC‘é Scriptom =— (sd 
' data 


MAILBOX B2A_INTEN 
Address: Operational Base + offset (0x0028 
| Bit |Attr[ResetValue|  ———s<s——“‘S Ci escription — 
[31:4 [RO _|0x0000000_|reserved  ——s—“‘“‘(SC‘(C*“‘“‘ WC*dr 
int3 
Interrupt enable for int3. 
1'bO: Disable 
1'b1: Enable 


int2 

> Interrupt enable for int2. 
1'bO: Disable 
1'b1: Enable 


intl 

Interrupt enable for int1. 
1'bO: Disable 

1'b1: Enable 

intO 

Interrupt enable for int0. 
1'bO: Disable 

1'b1: Enable 


MAILBOX B2A_ STATUS 
Address: Operational Base + offset (Ox002C) 


Reset Value|__~________Deseriptfion _| 
int3 
Interrupt status for int3. 
Clear the interrupt by writing 1 to this bit. 
1'bO: Interrupt is inactive 
1'b1: Interrupt is active 
int2 
Interrupt status for int2. 
Clear the interrupt by writing 1 to this bit. 
1'bO: Interrupt is inactive 


1'b1i: Interrupt is active 


intl 

Interrupt status for int1. 

Clear the interrupt by writing 1 to this bit. 
1'bO: Interrupt is inactive 

1'b1: Interrupt is active 

intO 

Interrupt status for intO. 

Clear the interrupt by writing 1 to this bit. 
1'bO: Interrupt is inactive 

1'b1: Interrupt is active 
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MAILBOX B2A CMD 0O 
Address: Operational Base + offset (0x0030 


Reset Value| Ci escription 


command 


Hs RYE | Ox00080000 Command register. 


MAILBOX B2A DAT O 
Address: Operational Base + offset (0x0034 
Description 


data 
Data register. 


MAILBOX B2A CMD 1 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value 
. command 
31:0 |RW |Ox00000000 Command register. 


MAILBOX B2A_ DAT 1 
Address: Operational Base + offset (0x003C) 


| Bit |Attr[ResetValue|——“‘CW™C#é@eScription — sd 
: data 


MAILBOX B2A CMD 2 
Address: Operational Base + offset (0x0040) 


Reset Value 


: command 
1:0 |RW /0x00000000 Command register. 


MAILBOX _B2A DAT 2 
Address: Operational Base + offset (0x0044) 


| Bit |Attr[ResetValue| — —“‘*‘“;CSC‘é Scriptom =— sd 
. data 


MAILBOX B2A CMD 3 
Address: Operational Base + offset (0x0048 


[Attr| Reset Value 


: command 


MAILBOX B2A DAT 3 
Address: Operational Base + offset (Ox004C) 


| Bit_|Attr| Reset Value 
31:0 |RW 


data 


16.5 Application Notes 


@ It is recommended to read one ATOMIC_LOCK register first when using the Mailbox. The 
read value is 0 means it is available, and 1 means it has been automatically locked. 
Writing to the ATOMIC_LOCK register will clear this bit. 

Write to the CMD register before writing to the DAT register. If wrong order is used, then 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1401 


RK3588 TRM-Part1 


the interrupt cannot be generated successfully. 


@ If you want to clear the interrupt, you can read out the STATUS register and writing 1 to 
corresponding bit. 


@ MAILBOX0O is suggested to use for communication between MCU in PD_PMU and CPU. 
MAILBOX1 is suggested to use for communication between MCU in PD_CENTER and CPU. 


MAILBOX2 is suggested to use for communication between MCU in PD_NPU and CPU. 
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Chapter 17 Watchdog Timer(WDT) 


17.1 Overview 


Watchdog Timer (WDT) is an APB slave peripheral that can be used to prevent system 

lockup that caused by conflicting parts or programs in a SOC. The WDT would generate 

interrupt or reset signal when its counter reaches zero, then a reset controller would reset 

the system. 

WDT supports the following features: 

32 bits APB bus width 

WDT counter’s clock can be chosen from 24MHz or 32KHz clock 

32 bits WDT counter width 

Counter counts down from a preset value to 0 to indicate the occurrence of a timeout 

WDT can perform two types of operations when timeout occurs: 

m Generate a system reset 

m First generate an interrupt and if this is not cleared by the service routine by the 
time a second timeout occurs then generate a system reset 

Programmable reset pulse length 

Total 16 defined-ranges of main timeout period 

There are five WDTs : WOT_PMU,WDT_NPU,WDT_DDR,WDT_S,WDT_NS 

All the five WDTs can drive CRU to generate global software reset 


= ©0800 


7.2 Block Diagram 


WDT 


Interrupt& 
APB Register System 
Interface Taizal Block aa Reset 
Control 


Fig. 17-1 WDT Block Diagram 
WDT comprises with: 
@ APB Interface 
The APB Interface implements the APB slave operation. Its data bus width is 32 bits. 
@ Register Block 
A register block that read coherence for the current count register. 
@ Interrupt & System Reset Control 
An interrupt/system reset generation block is comprised of a decrementing counter and 


control logic. 


17.3 Function Description 


17.3.1 Operation 

Counter 

The WDT counts from a preset (timeout) value in descending order to zero. When the 
counter reaches zero, depending on the output response mode selected, either a system 
reset or an interrupt occurs. When the counter reaches zero, it wraps to the selected 
timeout value and continues decrementing. The user can restart the counter to its initial 
value. This is programmed by writing to the restart register at any time. The process of 
restarting the watchdog counter is sometimes referred as kicking the dog. As a safety 
feature to prevent accidental restarts, the value 0x76 must be written to the Current 
Counter Value Register (WDT_CRR). 
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Interrupts 

The WDT can be programmed to generate an interrupt (and then a system reset) when a 
timeout occurs. When a 1 is written to the response mode field (RMOD, bit 1) of the 
Watchdog Timer Control Register (WDT_CR), the WDT generates an interrupt. If it is not 
cleared by the time a second timeout occurs, then it generates a system reset. If a restart 
occurs at the same time the watchdog counter reaches zero, an interrupt is not generated. 


System Resets 
When a 0 is written to the output response mode field (RMOD, bit 1) of the Watchdog Timer 
Control Register (WDT_CR), the WDT generates a system reset when a timeout occurs. 


Reset Pulse Length 

The reset pulse length is the number of pclk cycles for which a system reset is asserted. 
When a system reset is generated, it remains asserted for the number of cycles specified by 
the reset pulse length or until the system is reset. A counter restart has no effect on the 
system reset once it has been asserted. 

17.3.2 Programming Sequence 


N 
Reset \=@ 
sf 


Program WDT_TORR.” 
Program WDT_CR.” 


C 


<<Counter Restarted?? YES | Reload Counter.’ 


NOy 
Decrement Counter <J 


mae ¥ Counter = 0? > 


YESy 


<<Cou nter Resta rted 7S | Reload Counter.’ 


A 


NOY 
Vv 


Assert Interrupt 


y 
Counter wraps to selected 
timeout period and continues 
to decrement. 


<<Interrupt Cleared?> YES 


| Decrement Counter 
| 
mi YES|_ 


NO _<g _ Counter=0? | —>——®<__Interrupt Cleared?®> —NOp Assert System Reset 


1. Select required timeout period. 

2. Set reset pulse length, response mode, and enable WDT. 

3. Write 0x76 to WDT_CRR. 

4. Starts back to selected timeout period. 

5. Can clear by reading WDT_EOI or restarting (kicking) the counter by writing 0x76 to WDT_CRR. 


Fig. 17-2 WDT Operation Flow (RMOD=1) 


17.4 Register Description 


This section describes the control/status registers of the design. Software should read and 
write these registers using 32-bits accesses. There are five WDTs , and each of them has 
same register group. Therefore, five WDTs’ register groups have five different base 
addresses. 
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17.4.1 Registers Summary 


eo Tee [oem 
Value 

WDTCR——C~CSC*OXOCOCD.~—[W__|0x00000008 [Control Register 

[WDT TORR ——C*(O0004_~—[W_[0x00000000 [Timeout Range Register 


WOT_CCVR «|Ox0008 |W __[OxOOOOFFFF |Current Counter Value Register 
WOT.CRR ——*[0x000C__[W__[0x00000000 [Counter Restart Register 
WOTSTAT 
WDTSEO! 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


17.4.2 Detail Registers Description 


WDT _CR 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, Description 
[31:5 [RO |0x0000000___ [reserved 
rst_pluse_length 
This is used to select the number of pclk cycles 
for which the system reset stays asserted. 
3'b000: 2 pclk cycles 
3'b001: 4 pclk cycles 
3'b010: 8 pclk cycles 
3'b011: 16 pclk cycles 
3'b100: 32 pclk cycles 
3'b101: 64 pclk cycles 
3'b110: 128 pclk cycles 


3'b111: 256 pclk cycles 

resp_mode 

Selects the output response generated to a timeout. 

1'bO: Generate a system reset. 

1'b1: First generate an interrupt and if it is not cleared by the 
time a second timeout occurs then generate a system reset. 


en 
This bit is used to enable and disable the WDT.When disabled, the 
counter dose not decrement .Thus, no interrupt or system reset 
are generated. Once this bit has been enabled, it can be cleared 
only by a system reset. 

1'bO: WDT disabled. 

1'b1: WDT enabled. 


WDT_TORR 
Address: Operational Base + offset (0x0004) 


| Bit |Attr|Reset Value| Ci eescription 
31:4 |RO_|0x0000000 
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| Bit [Attr|ResetValue| —C(@Deescription 
timeout_period 
This field is used to select the timeout period from which the 
watchdog counter restarts. A change of the timeout period takes 
effect only after the next counter restart (kick). 
The range of values available for a 32-bit watchdog counter are: 
4'b0000: OxOOOOffff 
4'b0001: OxOOO1ffff 
4'b0010: OxO0003ffff 
4'b0011: Ox0007ffff 
4'b0100: OxOOOfffff 
4'b0101: OxOO1 fffff 
4'b0110: OxOO3fffff 
4'b0111: OxOO7fffff 
4'b1000: OxOOffffff 
4'b1001: OxO1ffffff 
4'b1010: OxO3ffffff 
4'b1011: OxO7ffffff 
4'b1100: OxOfffffff 
4'b1101: Ox1 fffffff 
4'b1110: Ox3fffffff 
4'b1111: Ox7fffffff 


WDT CCVR 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 


cur_cnt 
31:0 OxOOOOffff This register, when read, is the current value of the internal 
counter. This value is read coherently whenever it is read. 


WDT_CRR 
Address: Operational Base + offset (Ox000C) 


.,Bit_{Attr| Reset Value|___________Deseription _| 
[31:8 [RO_| 
cnt_restart 
This register is used to restart the WDT counter. As a safety 
0x00 feature to prevent accidental restarts, the value 0x76 must be 
written. A restart also clears the WDT interrupt. Reading this 
register returns zero. 


WDT_ STAT 
Address: Operational Base + offset (0x0010) 


| Bit |Attr[Reset Value] C(eescription 
[31:1 |RO_|0x00000000 |reserved 
status 
This register shows the interrupt status of the WDT. 
1'b1: Interrupt is active regardless of polarity. 
1'bO: Interrupt is inactive. 


WDT_EOI 
Address: Operational Base + offset (0x0014 


int_clr 
This can be used to clear the interrupt without restarting the 
watchdog counter. 
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17.5 Application Notes 


@ WODTs can trigger global software reset. Please refer to Chapter 3 for more information. 
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Chapter 18 Pulse Width Modulation (PWM) 


18.1 Overview 


The pulse-width modulator (PWM) feature is very common in embedded systems. It 
provides a way to generate a pulse periodic waveform for motor control or can act as a 
digital-to-analog converter with some external components. 

The PWM module supports the following features: 

4-built-in PWM channels 

Support capture mode 


HBHHHEHUBE GE 


Measures the high/low polarity effective cycles of the input waveform 

Generates a single interrupt at the transition of input waveform polarity 

32-bit high polarity capture register 

32-bit low polarity capture register 

32-bit current value register 

The capture result can be stored in a FIFO, and the depth of FIFO is 8. The data of 
FIFO can be read by CPU or DMA 

Channel 3 support 32-bits power key capture mode 

Support switch channel IO between channel 3 and channel0/1/2 

Support a input filter to remove glitch 


upport continuous mode or one-shot mode 


32-bit period counter 

32-bit duty register 

32-bit current value register 

PWM output polarity in inactive state and duty cycle polarity can be configured 
Period and duty cycle are shadow buffered. Change takes effect when the end of the 
effective period is reached or when the channel is disabled 

Programmable center or left aligned outputs, and change takes effect when the end 
of the effective period is reached or when the channel is disabled 

8-bit repeat counter for one-shot operation. One-shot operation will produce N + 1 
periods of the waveform, where N is the repeat counter value, and generates a 
single interrupt at the end of operation 

Continuous mode generates the waveform continuously, and does not generates any 
interrupts 


Support 2 main clock input, one is from crystal oscillator and the frequency is fixed, the 
other one is from PLL and the frequency can be configured. Each channel can select one 
of the clocks according to requirement. 

Support two-level frequency division. 

Available low-power mode to reduce power consumption when the channel is inactive. 
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18.2 Block Diagram 


dma_req/ack awn infdO] 


PWM 


> oe_n[3:0] 


PWM Channel*4 L: 9 gore ental 


|! 


pwm_int 
Fig. 18-1 PWM Block Diagram 

The host processor gets access to PWM Register Block through the APB slave interface with 
32-bit bus width, and asserts the active-high level interrupt. PWM only supports one 
interrupt output, please refer to interrupt register to know the raw interrupt status when an 
interrupt is asserted. 
PWM Channel is the control logic of PWM module, and controls the operation of PWM module 
according to the configured working mode. 


18.3 Function Description 


The PWM supports three operation modes: capture mode, one-shot mode and continuous 
mode. For the one-shot mode and the continuous mode, the PWM output can be configured 
as the left-aligned mode or the center-aligned mode. 

18.3.1 Capture mode 

The capture mode is used to measure the PWM channel input waveform high/low effective 
cycles with the PWM channel clock, and asserts an interrupt when the polarity of the input 
waveform changes. The number of the high effective cycles is recorded in the 
PWMx_PERIOD_HPC register, while the number of the low effective cycles is recorded in the 
PWMx_DUTY_LPC register. 

Notes: the PWM input waveform is doubled buffered when the PWM channel is working in order to filter 
unexpected shot-time polarity transition, and therefore the interrupt is asserted several cycles after the 
input waveform polarity changes, and so does the change of the values of PWMx_PERIOD_HPC and 
PWMx_DUTY_LPC. 


Geet ed ee Ee ey Le ee Ve hah tet 4 


pwm_in 


Fig. 18-2 PWM Capture Mode 
The capture result can also be stored in a FIFO. The FIFO has an almost full indicator. The 
indicator can chose to use as an interrupt or DMA request. When it is used as an interrupt, 
the data in FIFO can be read by CPU. When it is used as a DMA request, the data in FIFO 
can be read through DMA. It also supports timeout interrupt when the data in FIFO has not 
been read in a time threshold. 
The PWM (only channel 3) support 32-bits power key capture mode. User can configure 10 
power key to match, user can poll the status to judge whether a power key access. 
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18.3.2 Continuous mode 

The PWM channel generates a series of the pulses continuously as expected once the 
channel is enabled with continuous mode. 

In the continuous mode, the PWM output waveforms can be in one form of the two output 
mode: left-aligned mode or center-aligned mode. 

For the left-aligned output mode, the PWM channel firstly starts the duty cycle with the 
configured duty polarity (PWMx_CTRL.duty_pol). Once duty cycle number 
(PWMx_DUTY_LPC) is reached, the output is switched to the opposite polarity. After the 
period number (PWMx_PERIOD_HPC) is reached, the output is again switched to the 
opposite polarity to start another period of desired pulse. 


sini 4 Fe fe a cl VW Ga 


Duty 
pwm_out - | 
Period 
~~ 


Fig. 18-3 PWM Continuous Left-aligned Output Mode 
For the center-aligned output mode, the PWM channel firstly starts the duty cycle with the 
configured duty polarity (PWMx_CTRL.duty_pol). Once one half of duty cycle number 
(PWMx_DUTY_LPC) is reached, the output is switched to the opposite polarity. Then if there 
is one half of duty cycle left for the whole period, the output is again switched to the 
opposite polarity. Finally after the period number (PWMx_PERIOD_HPC) is reached, the 
output starts another period of desired pulse. 
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% Duty % Duty 
pwm_out 
Period 


Fig. 18-4 PWM Continuous Center-aligned Output Mode 
Once disable the PWM channel, the channel stops generating the output waveforms and 
output polarity is fixed as the configured inactive polarity (PWMx_CTRL.inactive_pol). 
18.3.3 One-shot mode 
Unlike the continuous mode, the PWM channel generates the output waveforms within the 
configured periods (PWM_CTRL.rpt + 1), and then stops. At the same times, an interrupt is 
asserted to inform that the operation has been finished. 
There are also two output modes for the one-shot mode: the left-aligned mode and the 
center-aligned mode. 
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% Duty % Duty end 
pwm_out ra 


Period 
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in, Start | 
pwm_int 


Fig. 18-5 PWM One-shot Center-aligned Output Mode 


18.4 Register Description 
18.4.1 Registers Summary 


Reece Description 
Value c 


PWM PWMO_CNT oxo000 |w_ [0x00000000 |PWM Channel 0 Counter Register 


PWM Channel 0 Period 
PWM PWMO PERIOD HPR/|Ox0004 W |0x00000000 |Register/High Polarity Capture 
Register 


PWM Channel 0 Duty 
PWM _PWMO DUTY LPR |0x0008 W |0x00000000 |Register/Low Polarity Capture 
Register 


PWM _PWMO_CTRL oxoooc |w_ [0x00000000 |PWM Channel 0 Control Register 
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Reset Description 
Value i 


PWM_PWM1_CNT 0x0010 [Ww _ |0x00000000 |PWM Channel 1 Counter Register 


PWM Channel 1 Period 

PWM _PWM1i PERIOD HPR|Ox0014 W_ |0x00000000 |Register/High Polarity Capture 
Register 
PWM Channel 1 Duty 

PWM PWM1 DUTY LPR |0x0018 W_ |0x00000000 |Register/Low Polarity Capture 
Register 


PWM PWM1 CTRL 0x001c [w_ |0x00000000 [PWM Channel 1 Control Register 
PWM PWM2_ CNT 0x0020 [Ww _ |0x00000000 |PWM Channel 2 Counter Register 


panos fy PWM Channel 2 Period 
PWM PWM2 PERIOD HPR|Ox0024 W_ |0x00000000 |Register/High Polarity Capture 
Register 
PWM Channel 2 Duty 
PWM _PWM2 DUTY _LPR- |0x0028 W |0x00000000 |Register/Low Polarity Capture 
Register 


PWM_PWM2_CTRL 0x002C [Ww _ |0x00000000 [PWM Channel 2 Control Register 
PWM _PWM3_CNT 0x0030 |w  [0x00000000 |PWM Channel 3 Counter Register 


PWM Channel 3 Period 
PWM_PWM3_ PERIOD _ HPR|0x0034 W |0x00000000 |Register/High Polarity Capture 
Register 
PWM Channel 3 Duty 
PWM PWM3 DUTY LPR |0x0038 W |0x00000000 |Register/Low Polarity Capture 
Register 


PWM PWM3 CTRL oxo03c._ |w_ [0x00000000 |PWM Channel 3 Control Register 
PWM_INTSTS 0x0040 |w_ [0x00000000 [Interrupt Status Register 
PWM_INT EN 0x0044 — |w__[0x00000000 |Interrupt Enable Register 


PWM Channel 3 FIFO M 
PWM FIFO CTRL oxo050. |w_ |oxoo000000 anne eee 
ee ore we Control Register 


PWM FIFOR QD 
PWM _PWRMATCH CTRL _ 


PWM PWRMATCH LPRE |0x0084 w_ foxaseceace EO Ro ateeOurow: Gietae 

Register 
PWM PWRMATCH HPRE |0x0088 w__foxrae81130 pO WelNey Maher OP nig trcreiae 

Register 

Key Match Of Low Dat 

PWM PWRMATCH LD —|0x008C jw foxozsaorce|Pone Kev Match OF Low Data 

Register 

Power Key Match Of High Data F 
PWM PWRMATCH HD ZE|. oo. lw loxorsaoice Power Key Match OF High Data For 
RO Zero Register 

Power Key Match Of High Data F 
PWM_PWRMATCH_HD_ON 0x0094 w. lox06FEO636 ower a atch Of Hig ata For 
E One Register 
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Reset Description 
Value i 
ae PWRMATCH VALUE 
PWM PWRMATCH VALUE 
pal PWM PWRMATCH VALUE 
BVM PWRMATCH VALUE PWRMATCH VALUE 
PWM PWRMATCH VALUE PWRMATCH VALUE 


PWM PWM _ PWRMATCH VALUE 

Pui PWRMATCH_ VALUE 

Exe PRT OOBO — Power Key Match Value 6 Register 
PWM PWRMATCH_ VALUE 

oe ee 00B4 jw foxo0000000 Power Key Match Value 7 Register 
pu PWRMATCH_ VALUE 

Sues ieee OOB8 jw foxoo000000 Power Key Match Value 8 Register 
pw PWRMATCH_ VALUE 

Eee aaah OOBC jw foxoo00000 Power Key Match Value 9 Register 
PWM PWM _ PWM3 PWRCAPTUR Channel 3 Power Key Capture 

E VALUE eae jw foxoo000000 Value Register 


PWM CHANNEL IO CTRL |0x00D0 _|w__ |0x00000000 [Channel 10 Control Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

18.4.2 Detail Registers Description 

PWM PWMO CNT 

Address: Operational Base + offset (Ox0000) 


Bit |Attr| Reset Value 


cnt 

31:0 0x00000000 The 32-bit indicates current value of PWM Channel 0 counter. The 
counter runs at the rate of PWM clock. 
The value ranges from 0 to (2%32-1). 


PWM PWMO PERIOD HPR 
Address: Operational Base + offset (0x0004) 
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| Bit _|Attr| Reset Value 


period_hpr 
If PWM is operated at the continuous mode or one-shot mode, 
this value defines the period of the output waveform. Note that, if 
the PWM is operated at the center-aligned mode, the period 

31:0 IRw |ox00000000 sHlould be an even One, and EHERETOre only the bit [31:1] is taken 
into account and bit [0] always considered as 0. 
If PWM is operated at the capture mode, this value indicates the 
effective high polarity cycles of input waveform. This value is 
based on the PWM clock. 
The value ranges from 0 to (2%32-1). 


PWM_PWMO DUTY LPR 
Address: Operational Base + offset (0x0008) 


Bit |Attr| Reset Value 


duty_Ipr 

If PWM is operated at the continuous mode or one-shot mode, 

this value defines the duty cycle of the output waveform. The 

PWM starts the output waveform with duty cycle. Note that, if the 

PWM is operated at the center-aligned mode, the period should 
31:0 |RW |OxOO000000 |be an even one, and therefore only the [31:1] is taken into 

account. 

If PWM is operated at the capture mode, this value indicates the 

effective low polarity cycles of input waveform. 

This value is based on the PWM clock. The value ranges from 0 to 

(2432-1). 


PWM PWMO CTRL 
Address: Operational Base + offset (Ox000C) 


Bit |Attr| Reset Value 


rpt 
his fiel fi th t ffecti i f output 

31:24|RW |ox00 This field as ines the repeated effective periods of outpu 

waveform in one-shot mode. The value N means N+1 repeated 

effective periods. 

scale 

This fiel fi th le fact lied t | lock. Th 
23:16/RW 10x00 is field defines the scale ac OF applied to pissea saa cloc e 

value N means the clock is divided by 2*N. If N is 0, it means 

that the clock is divided by 512(2*256). 


15 |RO_|oxo reserved 


prescale 
14:12}/RW |0x0 This field defines the prescale factor applied to input clock. The 
value N means that the input clock is divided by 24N. 


i1__|RO_joxo reserved 
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| Bit |Attr| Reset Value 


clk_src_sel 

1'bO: Select clk_pwm as root clock source. Clock is from PLL and 
the frequency can be configured. 

1'b1: Select clk_pwm_capture as root clock source. Clock is from 
crystal oscillator and the frequency is fixed. 

clk_sel 

1'bO: Non-scaled clock is selected as PWM clock source. It means 
that the prescaled clock is directly used as the PWM clock source. 
1'b1: Scaled clock is selected as PWM clock source. 

force_clk_en 

1'bO: Disabled. When PWM channel is inactive state, the clk_pwm 
to PWM clock prescale module is blocked to reduce power 
consumption. 

1'b1: Enabled. The clk_pwm to PWM Clock prescale module is 
always enabled. 

ch_cnt_en 

1'b0: Disabled 

1'b1: Enabled 

conlock 

PWM period and duty lock to previous configuration 

1'b0O: Disable lock 

1'b1: Enable lock 

output_mode 

1'bO: Left aligned mode 

1'b1: Center aligned mode 

inactive_pol 

This defines the output waveform polarity when PWM channel is 
in inactive state. The inactive state means that PWM finishes the 
complete waveform in one-shot mode or PWM channel is 
disabled. 

1'bO: Negative 

1'b1: Positive 

duty_pol 

This defines the polarity for duty cycle. PWM starts the output 
waveform with duty cycle. 

1'bO: Negative 

1'b1: Positive 

pwm_mode 

2'b00: One shot mode. PWM produces the waveform within the 
repeated times defined by PWMO_CTRL.rpt. 

2'b01: Continuous mode. PWM produces the waveform 
continuously. 

2'b10: Capture mode. PWM measures the cycles of high/low 
polarity of input waveform. 

2'b11: Reserved 
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| Bit |Attr| Reset Value 


pwm_en 
1'b0: Disabled 
RW /|0x0 1'b1: Enabled 
If the PWM is worked in the one-shot mode, this bit will be 
cleared at the end of operation. 


PWM_PWM1_ CNT 
Address: Operational Base + offset (0x0010) 


Bit |Attr| Reset Value 


cnt 
The 32-bit indicates current value of PWM Channel 1 counter. The 
1: 
ome axon aeeee counter runs at the rate of PWM clock. 
The value ranges from 0 to (2%32-1). 


PWM PWM1 PERIOD HPR 
Address: Operational Base + offset (0x0014) 


Bit |Attr| Reset Value 


period_hpr 
If PWM is operated at the continuous mode or one-shot mode, 
this value defines the period of the output waveform. Note that, if 
the PWM is operated at the center-aligned mode, the period 

31:0 RW |ox00000000 should be an even Qe, and ietetore only the bit [31:1] is taken 
into account and bit [0] always considered as 0. 
If PWM is operated at the capture mode, this value indicates the 
effective high polarity cycles of input waveform. This value is 
based on the PWM clock. 
The value ranges from 0 to (2%32-1). 


PWM PWM1 DUTY LPR 
Address: Operational Base + offset (0x0018) 


[Bit [attr| Reset Value 


duty_lIpr 

If PWM is operated at the continuous mode or one-shot mode, 

this value defines the duty cycle of the output waveform. The 

PWM starts the output waveform with duty cycle. Note that, if the 

PWM is operated at the center-aligned mode, the period should 
31:0 |RW |OxOO000000 |be an even one, and therefore only the [31:1] is taken into 

account. 

If PWM is operated at the capture mode, this value indicates the 

effective low polarity cycles of input waveform. 

This value is based on the PWM clock. The value ranges from 0 to 

(2432-1). 


PWM PWM1 CTRL 
Address: Operational Base + offset (0x001C) 
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| Bit |Attr| Reset Value 


rpt 
is fiel fi th t ffecti i f output 
31:24|RW lox00 This field de ines the repeated effective periods of outpu 
waveform in one-shot mode. The value N means N+1 repeated 
effective periods. 
scale 
is fiel fi th le fact lied t | lock. Th 
23:-16/RW |ox00 This field defines the scale ac OF applied to Presta ef cloc e 
value N means the clock is divided by 2*N. If N is 0, it means 
that the clock is divided by 512(2*256). 


a5 |RO_|oxo reserved 


prescale 

14:12;RW |0x0 This field defines the prescale factor applied to input clock. The 
value N means that the input clock is divided by 24N. 

RO_ [oxo reserved 

clk_src_sel 
1'bO: Select clk_pwm as root clock source. Clock is from PLL and 
the frequency can be configured. 
1'b1: Select clk_pwm_capture as root clock source. Clock is from 
crystal oscillator and the frequency is fixed. 


1'bO: Non-scaled clock is selected as PWM clock source. It means 
that the prescaled clock is directly used as the PWM clock source. 
1'b1: Scaled clock is selected as PWM clock source. 

force_clk_en 

1'bO: Disabled. When PWM channel is inactive state, the clk_pwm 
to PWM clock prescale module is blocked to reduce power 
consumption. 

1'b1: Enabled. The clk_pwm to PWM Clock prescale module is 
always enabled. 


W 


W 


1'bO: Disable lock 

1'b1: Enable lock 

output_mode 

1'bO: Left aligned mode 

1'b1: Center aligned mode 

inactive_pol 

This defines the output waveform polarity when PWM channel is 
in inactive state. The inactive state means that PWM finishes the 
complete waveform in one-shot mode or PWM channel is 
disabled. 

1'bO: Negative 

1'b1: Positive 


rE 
qi 
RW 1'bO: Disabled 
1'b1: Enabled 
7" PWM period and duty lock to previous configuration 
pw 
7 
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| Bit |Attr| Reset Value 


duty_pol 

This defines the polarity for duty cycle. PWM starts the output 
3 RW {0x0 waveform with duty cycle. 

1'bO: Negative 

1'b1: Positive 


pwm_mode 
2'b00: One shot mode. PWM produces the waveform within the 
repeated times defined by PWM1_CTRL.rpt. 

2:1 IRw loxo ata Continuous mode. PWM produces the waveform 
continuously. 
2'b1i0: Capture mode. PWM measures the cycles of high/low 
polarity of input waveform. 
2'b11: Reserved 


pwm_en 
1'b0O: Disabled 
RW /|0x0O 1'b1: Enabled 
If the PWM is worked in the one-shot mode, this bit will be 
cleared at the end of operation. 


PWM PWM2 CNT 
Address: Operational Base + offset (0x0020) 


Bit |Attr] Reset Value 


cnt 

The 32-bit indicat t val f PWM Ch |2 ter. Th 
31:0 0x00000000 e 32-bit indicates current value o Channel 2 counter e 

counter runs at the rate of PWM clock. 

The value ranges from 0 to (2%32-1). 


PWM _PWM2 PERIOD _HPR 
Address: Operational Base + offset (0x0024) 


rit [attr[Reset Value 


period_hpr 
If PWM is operated at the continuous mode or one-shot mode, 
this value defines the period of the output waveform. Note that, if 
the PWM is operated at the center-aligned mode, the period 

31:0 IRw |ox00000000 srlould be an even One, and mneretone only the bit [31:1] is taken 
into account and bit [0] always considered as O. 
If PWM is operated at the capture mode, this value indicates the 
effective high polarity cycles of input waveform. This value is 
based on the PWM clock. 
The value ranges from 0 to (2%32-1). 


PWM _PWM2_ DUTY LPR 
Address: Operational Base + offset (0x0028) 
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| Bit _|Attr| Reset Value 


duty_lIpr 

If PWM is operated at the continuous mode or one-shot mode, 

this value defines the duty cycle of the output waveform. The 

PWM starts the output waveform with duty cycle. Note that, if the 

PWM is operated at the center-aligned mode, the period should 
31:0 |RW |OxOO000000 |be an even one, and therefore only the [31:1] is taken into 

account. 

If PWM is operated at the capture mode, this value indicates the 

effective low polarity cycles of input waveform. 

This value is based on the PWM clock. The value ranges from 0 to 

(2432-1). 


PWM_PWM2_ CTRL 
Address: Operational Base + offset (0x002C) 


Bit |Attr| Reset Value 


rpt 
i ; ti f t 
31:24IRw loxoo0 This field Gennes the repeated effective periods of outpu 
waveform in one-shot mode. The value N means N+1 repeated 
effective periods. 
scale 
is fi | lock. Th 
23-16IRW 10x00 This field defines the oe factor applied to pico ed cloc e 
value N means the clock is divided by 2*N. If N is 0, it means 
that the clock is divided by 512(2*256). 
a5 [RO [oxo reserved QQ OF 


prescale 
14:12;/RW |0x0 This field defines the prescale factor applied to input clock. The 
value N means that the input clock is divided by 24N. 


ii |RO_|oxo reserved 


clk_src_sel 
1'bO: Select clk_pwm as root clock source. Clock is from PLL and 
10 RW {0x0 the frequency can be configured. 
1'b1: Select clk_pwm_capture as root clock source. Clock is from 
crystal oscillator and the frequency is fixed. 
clk_sel 
rw loxo 1'b0O: Non-scaled clock is selected as PWM clock source. It means 
that the prescaled clock is directly used as the PWM clock source. 
1'b1: Scaled clock is selected as PWM clock source. 
force_clk_en 
1'bO: Disabled. When PWM channel is inactive state, the clk_pwm 
rw loxo to PWM BIBER prescale module is blocked to reduce power 
consumption. 
1'b1: Enabled. The clk_pwm to PWM Clock prescale module is 
always enabled. 
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Reset Value 


ch_cnt_en 

1'b0: Disabled 

1'b1: Enabled 

conlock 

PWM period and duty lock to previous configuration 

1'b0O: Disable lock 

1'b1: Enable lock 

output_mode 

1'bO: Left aligned mode 

1'b1: Center aligned mode 

inactive_pol 

This defines the output waveform polarity when PWM channel is 
in inactive state. The inactive state means that PWM finishes the 
complete waveform in one-shot mode or PWM channel is 
disabled. 

1'bO: Negative 

1'b1: Positive 

duty_pol 

This defines the polarity for duty cycle. PWM starts the output 
waveform with duty cycle. 

1'bO: Negative 

1'b1: Positive 

pwm_mode 

2'b00: One shot mode. PWM produces the waveform within the 
repeated times defined by PWM2_CTRL.rpt. 

2'b01: Continuous mode. PWM produces the waveform 
continuously. 

2'b10: Capture mode. PWM measures the cycles of high/low 
polarity of input waveform. 

2'b11: Reserved 

pwm_en 

1'b0O: Disabled 

1'b1: Enabled 

If the PWM is worked in the one-shot mode, this bit will be 
cleared at the end of operation. 


PWM_PWM3_CNT 
Address: Operational Base + offset (0x0030) 


cnt 

The 32-bit indicates current value of PWM Channel 3 counter. The 
pxdopedene counter runs at the rate of PWM clock. 

The value ranges from 0 to (2%32-1). 


PWM _PWM3_ PERIOD HPR 
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Address: Operational Base + offset (0x0034) 


Bit |Attr) Reset Value Description 
period_hpr 
If PWM is operated at the continuous mode or one-shot mode, 
this value defines the period of the output waveform. Note that, if 
the PWM is operated at the center-aligned mode, the period 
should be an even one, and therefore only the bit [31:1] is taken 


cae ie feces into account and bit [0] always considered as O. 


If PWM is operated at the capture mode, this value indicates the 
effective high polarity cycles of input waveform. This value is 
based on the PWM clock. 

The value ranges from 0 to (2%32-1). 


PWM_PWM3_ DUTY LPR 
Address: Operational Base + offset (0x0038) 


Bit |Attr| Reset Value 


duty_lIpr 

If PWM is operated at the continuous mode or one-shot mode, 

this value defines the duty cycle of the output waveform. The 

PWM starts the output waveform with duty cycle. Note that, if the 

PWM is operated at the center-aligned mode, the period should 
31:0 |RW |OxOO000000 |be an even one, and therefore only the [31:1] is taken into 

account. 

If PWM is operated at the capture mode, this value indicates the 

effective low polarity cycles of input waveform. 

This value is based on the PWM clock. The value ranges from 0 to 

(2432-1). 


PWM PWM3 CTRL 
Address: Operational Base + offset (0x003C) 


Bit |Attr| Reset Value 


rpt 
his fiel fi th t ffecti f output 

31:24|RW lox00 This field ge ines the repeated effective periods of outpu 

waveform in one-shot mode. The value N means N+1 repeated 

effective periods. 

scale 

This fiel fi th le fact lied t lock. Th 
23:16/RW~ 0x00 is field defines the Scale ac OF applied to presca aa cloc e 

value N means the clock is divided by 2*N. If N is 0, it means 

that the clock is divided by 512(2*256). 


15 |RO_|oxo reserved 


prescale 
14:12;}RW |0x0 This field defines the prescale factor applied to input clock. The 
value N means that the input clock is divided by 24N. 


i [RO joxo reserved 
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| Bit |Attr| Reset Value 


clk_src_sel 

1'bO: Select clk_pwm as root clock source. Clock is from PLL and 
the frequency can be configured. 

1'b1: Select clk_pwm_capture as root clock source. Clock is from 
crystal oscillator and the frequency is fixed. 

clk_sel 

1'bO: Non-scaled clock is selected as PWM clock source. It means 
that the prescaled clock is directly used as the PWM clock source. 
1'b1: Scaled clock is selected as PWM clock source. 

force_clk_en 

1'bO: Disabled. When PWM channel is inactive state, the clk_pwm 
to PWM clock prescale module is blocked to reduce power 
consumption. 

1'b1: Enabled. The clk_pwm to PWM Clock prescale module is 
always enabled. 

ch_cnt_en 

1'b0: Disabled 

1'b1: Enabled 

conlock 

PWM period and duty lock to previous configuration 

1'b0O: Disable lock 

1'b1: Enable lock 

output_mode 

1'bO: Left aligned mode 

1'b1: Center aligned mode 

inactive_pol 

This defines the output waveform polarity when PWM channel is 
in inactive state. The inactive state means that PWM finishes the 
complete waveform in one-shot mode or PWM channel is 
disabled. 

1'bO: Negative 

1'b1: Positive 

duty_pol 

This defines the polarity for duty cycle. PWM starts the output 
waveform with duty cycle. 

1'bO: Negative 

1'b1: Positive 

pwm_mode 

2'b00: One shot mode. PWM produces the waveform within the 
repeated times defined by PWM3_CTRL.rpt. 

2'b01: Continuous mode. PWM produces the waveform 
continuously. 

2'b10: Capture mode. PWM measures the cycles of high/low 
polarity of input waveform. 

2'b11: Reserved 
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| Bit |Attr| Reset Value 


pwm_en 
1'b0: Disabled 
RW /|0x0 1'b1: Enabled 
If the PWM is worked in the one-shot mode, this bit will be 
cleared at the end of operation. 


PWM_INTSTS 
Address: Operational Base + offset (0x0040) 


| Bit |Attr|Reset Value] Ciescription 
31:12|RO_|0x00000 


CH3_Pol 

This bit is used in capture mode in order to identify the transition 

of the input waveform when interrupt is generated. When bit is 
11 1, please refer to PWM3_PERIOD_HPR to know the effective high 

cycle of Channel 3 input waveform. Otherwise, please refer to 

PWM3_PERIOD_LPR to know the effective low cycle of Channel 3 


input waveform. Write 1 to CH3_IntSts will clear this bit. 


CH2_Pol 

This bit is used in capture mode in order to identify the transition 

of the input waveform when interrupt is generated. When bit is 
10 1, please refer to PWM2_PERIOD_HPR to know the effective high 

cycle of Channel 2 input waveform. Otherwise, please refer to 

PWM2_PERIOD_LPR to know the effective low cycle of Channel 2 


input waveform. Write 1 to CH2_IntSts will clear this bit. 


CH1_Pol 

This bit is used in capture mode in order to identify the transition 
of the input waveform when interrupt is generated. When bit is 
1, please refer to PWM1_PERIOD_HPR to know the effective high 
cycle of Channel 1 input waveform. Otherwise, please refer to 
PWM1_PERIOD_LPR to know the effective low cycle of Channel 1 
input waveform. Write 1 to CH1_IntSts will clear this bit. 


CHO_ Pol 

This bit is used in capture mode in order to identify the transition 
of the input waveform when interrupt is generated. When bit is 
1, please refer to PWMO_PERIOD_HPR to know the effective high 
cycle of Channel 0 input waveform. Otherwise, please refer to 
PWMO_PERIOD_LPR to know the effective low cycle of Channel 0 


input waveform. Write 1 to CHO_IntSts will clear this bit. 


W1 CH3_pwr_IntSts 
7 C 0x0 1'bO: Channel 3 power key Interrupt not generated 
1'b1: Channel 3 power key Interrupt generated 


6:4 |RO_|oxo reserved 


W1 CH3_IntSts 
3 C 0x0 1'bO: Channel 3 Interrupt not generated 
1'b1: Channel 3 Interrupt generated 
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CH2_IntSts 

1'bO: Channel 2 Interrupt not generated 
1'b1: Channel 2 Interrupt generated 
CH1_IntSts 


1'bO: Channel 1 Interrupt not generated 
1'b1: Channel 1 Interrupt generated 
CHO_IntSts 

1'bO: Channel 0 Interrupt not generated 
1'b1: Channel 0 Interrupt generated 


PWM_INT EN 
Address: Operational Base + offset (0x0044) 


CH3_Int_en 
1'bO: Channel 3 Interrupt disabled 
1'b1: Channel 3 Interrupt enabled 
CH2_Int_en 
1'bO: Channel 2 Interrupt disabled 
1'b1: Channel 2 Interrupt enabled 
CH1i_Int_en 
1'bO: Channel 1 Interrupt disabled 
1'b1: Channel 1 Interrupt enabled 
CHO_Int_en 
1'bO: Channel O Interrupt disabled 
1'b1: Channel 0 Interrupt enabled 


PWM _ FIFO CTRL 
Address: Operational Base + offset (0x0050) 
eset Value 
reserved 
dma_ch_sel 
2'b00: Select PWMO 


13:12;}RW {0x0 2'b01: Select PWM1 
2'b10: Select PWM2 
2'b11: Select PWM3 


i |RO_joxo reserved 
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| Bit |Attr| Reset Value 


dma_ch_sel_en 
1'bO: Disabled. Select the channel PWM3 to FIFO mode and DMA 
10 RW |0x0O mode. 
1'b1: Enabled. Use dma_ch_sel to select the channel to FIFO 
mode and DMA mode. 
timeout_en 
p few foe roumentensble, 
dma_mode_en 
1'bO: Disabled 
oxo 


7 |RO_|ox0 
almost_full_watermark 
6:4 |RW |0x0 ee ae 
ca aw foro Almost full Watermark level. 
3 RW watermark inten 
Watermark full interrupt. 
5 RW overflow_int_en 
When high, an interrupt asserts when the FIFO overflow. 
1 RW full_int_en 
When high, an interrupt asserts when the FIFO is full. 
fifo_mode_sel 
RW |0 re 
When high, PWM FIFO mode is activated. 


PWM_FIFO INTSTS 
Address: Operational Base + offset (0x0054) 


PWM_FIFO TOUTTHR 
Address: Operational Base + offset (0x0058) 


Bit |Attr| Reset Value 
31:20|RO_|0x000 


timeout_threshold 
19:0 |RW _ 
19:0 |aw | nid FIFO timeout value (Unit: pwm clock). 


PWM_ VERSION ID 
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Address: Operational Base + offset (Ox005C) 


Bit |Attr} Reset Value Description 


main_version 
Main version 
31:24)RW |0x02 8'hO: Base version 
8'h1i: Support DMA mode 
8'h2: Support DMA mode and Power key mode 


minor_version 

Minor version 

svn_version 
15: RW 11B 7 


PWM_ FIFO 
Address: Operational Base + offset (0x0060) 


Bit |Attr| Reset Value 


pol 

This bit indicates the polarity of the lower 31-bit counter. 
31 0x0 

1'bO: Low 

1'b1: High 

cycle_cnt 
30:0 0x00000000 |This 31-bit counter indicates the effective cycles of high/low 

waveform. 


PWM_PWRMATCH CTRL 
Address: Operational Base + offset (0x0080) 


[it [attr[Reset Value] _—=SSS*~*~«éS iascription SSSCSCSC~S~S~*S 
31:16|RO_[ox0000 


CH3_pwrkey_int_ctrl 
15 RW {0x0 1'bO: Assert interrupt after key capture with power key match 
1'b1: Assert interrupt after key capture without power key match 


14:12/RO_|oxo reserved 


CH3_pwrkey_capture_ctrl 
11 RW |0x0O 1'bO: Capture the value after interrupt 
1'b1: Capture the value directly 


10:8 |RO_|oxo reserved 


CH3_pwrkey_polarity 
7 RW {0x0 1'b0O: PWM in polarity is positive 
1'b1: PWM in polarity is negative 


6:4 |RO |oxo reserved 


CH3_pwrkey_enable 
3 RW |0x0 1'bO: Disabled 
1'b1: Enabled 


2:0 [RO loxo reserved 


PWM PWRMATCH LPRE 
Address: Operational Base + offset (0x0084) 
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| Bit _|Attr| Reset Value 


cnt_max 
31:16)/RW |0x238c 7 : 
The maximum counter value. 


cnt_min 
15:0 |RW |0x22c4 od 
The minimum counter value. 


PWM PWRMATCH HPRE 
Address: Operational Base + offset (0x0088) 


| Bit |Attr] Reset Value 


nt_m 
31:16/RW |Ox11f8 ae 
The maximum counter value. 
nt_min 
15:0 |RW |/0x1130 hee ; 
The minimum counter value. 


PWM_PWRMATCH LD 
Address: Operational Base + offset (Ox008C) 


Bit |Attr| Reset Value 


cnt_max 
31:16)/RW |0x0294 . 
The maximum counter value. 
cnt_min 
15:0 |JRW |OxOicc ee 
The minimum counter value. 


PWM PWRMATCH HD ZERO 
Address: Operational Base + offset (0x0090) 


Bit |Attr| Reset Value 


nt_m 
31:16/RW |0x0294 CY 
The maximum counter value. 
cnt_min 
15:0 |RW |OxOicc » a 
The minimum counter value. 


PWM_PWRMATCH HD ONE 
Address: Operational Base + offset (0x0094) 


Bit [attr [Reset Value 


cnt_max 
31:16)/RW |0x06fe x ; 
The maximum counter value. 
cnt_min 
15:0 |RW |0x0636 ee 
The minimum counter value. 


PWM PWRMATCH VALUEO 
Address: Operational Base + offset (0x0098) 


Bit |Attr| Reset Value 


31:0 IRW |ox00000000 pwrkey_match_value 
Power key match value O. 


PWM PWRMATCH VALUE1 
Address: Operational Base + offset (Ox009C) 
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| Bit _|Attr| Reset Value 


k tch | 
31:0 [RW loxooo00000 |PYTS¥_Match_value 
Power key match value 1. 
PWM_PWRMATCH VALUE2 
Address: Operational Base + offset (Ox00A0) 


| Bit_[attr| Reset Value | Description 
k tch_val 
31:0 [RW |oxoo000000 |PYIXSy_match_value 
Power key match value 2. 
PWM _PWRMATCH VALUE3 
Address: Operational Base + offset (Ox00A4) 


| Bit |Attr| Reset Value | Description 
k tch_value 
31:0 IRW loxodoo0000 PNY ren 
Power key match value 3. 
PWM PWRMATCH VALUE4 
Address: Operational Base + offset (Ox00A8) 


Bit [Attr[Reset Value] —SS~S~Céi scription ———SSCS~S~=~™ 
key_match_value 
31:0 [RW Joxooo00000 |PYTSS¥_match_valu 
Power key match value 4. 
PWM _PWRMATCH VALUE5 
Address: Operational Base + offset (OxOOAC) 


| Bit |Attr|Reset Value] = iescription 
tch_val 
31:0 |Rw |oxooo00000 |PY'Key=match_value 
Power key match value 5. 
PWM PWRMATCH VALUEG6 
Address: Operational Base + offset (Ox00BO) 


| Bit [Attr|ResetValue/ «i escription = 
key_match_value 
31:0 IRw |oxooo00000 |PYTCY_Maten_valu 
Power key match value 6. 
PWM PWRMATCH VALUE7 
Address: Operational Base + offset (Ox00B4) 


Bit [Attr[Reset Value] ——SS~S~=Céi scription ———SSC=*” 
k tch 
31:0 |RW Joxooo00000 |PTeY_Match_value 
Power key match value 7. 
PWM _PWRMATCH VALUES 
Address: Operational Base + offset (Ox00B8) 


| Bit |Attr| Reset Value Description 


31:0 IRW |ox00000000 pwrkey_match_value 
Power key match value 8. 
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PWM PWRMATCH VALUE9 
Address: Operational Base + offset (OxOOBC) 


| Bit_|attr| Reset Value 


k tch_val 
31:0 [RW loxooo00000 |PYTSS¥_Match_value 
Power key match value 9. 
PWM PWM3_ PWRCAPTURE VALUE 
Address: Operational Base + offset (OxO0OCC) 


| Bit |Attr|Reset Value] = Céescription 
| 
31:0 0x00000000 pwrkey_capture_value 
Power key capture value. 
PWM CHANNEL IO CTRL 
Address: Operational Base + offset (OxO00DO) 


| Bit |Attr|ResetValue| ss Ciescription 
31:19/RO_|0x0000 


re 
CH2_and_CH3_switch_en 
: Disabled 
: Enabled 
CH1_and_CH3_switch_en 
1'bO: Disabled 
: Enabled 
and_CH3_switch_en 
: Disabled 
: Enabled 


filter_number 

Filter window number 
CH3_input_filter_enable 
1'bO: Disabled 

1'b1: Enabled 
CH2_input_filter_enable 
1'bO: Disabled 

1'b1: Enabled 
CH1_input_filter_enable 
1'bO: Disabled 

1'b1: Enabled 
CHO_input_filter_enable 
1'bO: Disabled 

1'b1: Enabled 
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18.5 Interface Description 


Table 18-1 PWM Interface Description 


Module Direction Pad Name IOMUX Setting 
Pin 
I2S1_LRCK_M1/PWMO_MO0/I2C2_SCL_MO | PMU2_IOC_GPIOOB_IO 
/CANO_TX_MO/SPIO_CS1_MO/PCIE30X1_ | MUX_SEL_H[15:12]=4’ 
1_PERSTN_MO/GPIOO_B7_d h3 
12SO_SD0O3/12S0_SDI2/PDMO_SDI2_MO/ | BUS_BUS_IOC_GPIO1D 
PWMOCHO | I/O 12C1_SCL_M4/UART4_TX_MO/PWMO_M1 | _IOMUX_SEL_1I[11:8]=4 
/SPI1_CLK_M2/GPIO1_D2_d "hb 
eran mt pun. waaban cic mgm | BUS IOG-GPIGIA TOM 
Bia ce UX_SEL_L[11:8]=4’hb 
PDMO_CLKO_M1/PWM1_M0/I2C2_SDA_M 
PMU2_IOC_GPIOOC_IO 
0/CANO_RX_MO/SPIO_MOSI_MO0/PCIE30X By SEL LB: o}= ies 
1_0 CLKREQN_MO/GPIOO_CO_d ee pa 
12SO_SDI1/PDMO_SDI3_MO/I2C1_SDA_ BUS 1OG:@PIO1b-10M 
PWMOCH1 | I/O M4/UART4_RX_MO/PWM1_M1/SPI1_CSO UX SEL _L[15:12]=4'hb 
_M2/GPIO1_D3_d ey cate Sow 
HDMI_TX1_SDA_M2/12C4_SCL_M3/UART 
BUS _I PIO1A_IOM 
6_CTSN_M1/PWM1_M2/SPI4_CSO_M2/G een 2 : a= arith 
PIO1_A3 d Sayers guess 
PDMO_CLK1_M1/PWM2_MO/UARTO_RX_ 
MO/I2C4_SDA_M2/DP0_HPDIN_M1/PCIE birees meray veces 
30X1_0_WAKEN_MO/GPIOO_C4 _d va ee Na, 
GMAC1_RXDV_CRS/MIPI_CAMERA4_CLK 
x + = a BUS_IOC_GPIO3B_IOM 
PWMOCH2 | I M1/UART2_TX_M2/PWM2_M1/GPIO3_B i ce 
ve 10 ana —TX_M2/ a CRE UX_SEL_L[7:4]=4’hb 
GMACO_MDC/12C7_SDA_M1/UART9_RTS 
BUS_IOC_GPIO4C_IOM 
N_MO/PWM5_M2/SPI3. MISO_MO/GPIO4 ears — 
—MO/ paMe/SkiS MISO MOrSre UX_SEL_L[11:8]=4’hb 
_c4d 
12S1_SDO2_M1/PDMO_SDI2_M1/PWM3_ 
IR_MO/I2C1_SCL_M2/CAN2_RX_M1/HDM | PMU2_IOC_GPIOOD_IO 
I_TXO_SDA_M1/SPI3_CSO_M2/PCIE30X2 | MUX_SEL_H[3:0]=4’h3 
_PERSTN_MO/SATA_CPDET/GPIOO_D4_u 
GMAC1_RXDV_CRS/MIPI_CAMERA4_CLK 
_M1/UART2_TX_M2/PWM2_M1/GPIO3_B ee a 
PWMOCH3 | I/O 1d eerie en 


I2SO_MCLK/1I2C6_SDA_M1/UART3_RTSN 
/PWM3_IR_M2/SPI4_CLK_MO0/GPIO1_C2 
d 


BUS_IOC_GPIO1C_IOM 
UX_SEL_L[11:8]=4’hb 


PDM1_SDIO_Mi/PCIE30X1_1_ PERSTN_M 
2/PWM3_IR_M3/SPI2_CSO_MO/GPIO1_A 
7_U 


BUS_IOC_GPIO1A_IOM 
UX_SEL_H=[15:12]=4’ 
hb 
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Module 
Pin 


PWM1CHO 


Direction 


1/0 


Pad Name 


12S1_SDIO_M1/GPU_AVS/UARTO_TX_MO 

/12C4_SCL_M2/DP1_HPDIN_M1/PWM4_ 

MO/PCIE30X1_0_PERSTN_M0O/GPIOO_C5 
u 


IOMUX Setting 


BUS_BUS_IOC_GPIOOC 


_IOMUX_SEL_H[7:4]=4 


‘hb 


GMACO_MCLKINOUT/I2S2_SDO_M0/1I2C7 
_SCL_M1/PWM4_M1/SPI3_CS1_M0/GPIO 
4 C3_d 


BUS_IOC_GPIO4C_IOM 
UX_SEL_L[15:12]=4’hb 


PWM1CH1 


1/0 


SPI2_CSO_M2/12C1_SDA_M1/PWM5_M0/ 
UARTO_TX_M1/GPIOO_B1_z 


PMU1_IOC_GPIOOB_IO 
MUX_SEL_L[7:4]=4’h3 


12S1_SDI1_M1/NPU_AVS/UARTO_RTSN/ 
PWM5_M1/SPIO_CLK_MO/PCIE30X4_CLK 
REQN_M0/SATA_CP_POD/GPIOO_C6_u 


BUS_BUS_IOC_GPIOOC 


_IOMUX_SEL_H[11:8]= 


4’hb 


GMACO_MDC/1I2C7_SDA_M1/UART9_RTS 
N_MO0O/PWM5_M2/SPI3_MISO_M0/GPIO4 
_C4 d 


BUS_IOC_GPIO4C_IOM 
UX_SEL_H[3:0]=4’hb 


PWM1CH2 


1/0 


12S1_SDI2_M1/PDMO_SDIO_M1/I2C6_S 

DA_MO/UART1_RTSN_M2/PWM6_MO/SPI 
0_MISO_MO0O/PCIE30X4_WAKEN_M0O/GPI 

O0_C7_d 


BUS_BUS_IOC_GPIOOC 
_IOMUX_SEL_H[15:12] 
=4’hb 


BT1120_D15/SPDIF1_TX_M2/PCIE20X1_ 
2_PERSTN_M1/HDMI_TX0O_CEC_M0/12C8 
_SDA_M3/PWM6_M1/SPI3_CS1_M1/GPI 
04_C1_d 


BUS_IOC_GPIO4C_IOM 
UX_SEL_L[7:4]=4’hb 


GMACO_MDIO/I2CO_SCL_M1/UART9_CT 
SN_M0O/PWM6_M2/SPI3_MOSI_M0/GPIO 
4 C5 d 


BUS_IOC_GPIO4C_IOM 
UX_SEL_H[7:4]=4’hb 


PWM1CH3 


1/O 


12S1_SDI3_M1/PDM0O_SDI1_M1/1I2C6_S 
CL_MO/UART1_CTSN_M2/PWM7_IR_M0O/ 
SPI3_MISO_M2/PCIE30X4_PERSTN_M0O/ 
GPIOO_DO_d 


BUS _ BUS_IOC_GPIOOD 
_IOMUX_SEL_L[3:0]=4’ 
hb 


SDMMC_CMD/PDM1_CLK1_M0/MCU_JTA 
G_TCK_M0O/CANO_TX_M1/UART5_RX_MO 
/PWM7_IR_M1/GPIO4_D4_u 


BUS_IOC_GPIO4D_IOM 
UX_SEL_H[3:0]=4’hb 


I2SO_SCLK/I2C6_SCL_M1/UART3_CTSN/ 
PWM7_IR_M2/SPI4_CSO_MO0O/GPIO1_C3_ 
d 


BUS_IOC_GPIO1C_IOM 
UX_SEL_L[15:12]=4’hb 


GMACO_TXER/I2CO_SDA_M1/UART7_CT 
SN_M0/PWM7_IR_M3/SPI3_CLK_MO0O/GPI 
04_C6_d 


BUS_IOC_GPIO4C_IOM 
UX_SEL_H[11:8]=4’hb 


PWM2CHO 


1/0 


GMAC1_RXDO/MIPI_CAMERA2_CLK_M1/ 
PWM8_M0/GPIO3_A7_u 


BUS_IOC_GPIO3A_IOM 
UX_SEL_H[15:12]=4’hb 


SDMMC_D0/PDM1_SDI3_M0/JTAG_TCK_ 
M1/12C3_SCL_M4/UART2_TX_M1/PWM8 
_M1/GPIO4_D0_u 


BUS_IOC_GPIO3D_IOM 
UX_SEL_L[3:0]=4’hb 
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Module Direction Pad Name IOMUX Setting 

Pin 
CIF_D12/PCIE20X1_2_WAKEN_MO/HDMI 
_TX0_SDA_M2/12C5_SDA_M0/UART4_RX | BUS_IOC_GPIO3D_IOM 
_M1/PWM8_M2/SPI3_CLK_M3/GPIO3_DO | UX_SEL_L[3:0]=4’hb 
u 
GMAC1_RXD1/MIPI_CAMERA3_CLK_M1/ | BUS_IOC_GPIO3B_IOM 
PWM9_M0/GPIO3_BO_u UX_SEL_L[3:0]=4’hb 
SDMMC_D1/PDM1_SDI2_M0/JTAG_TMS__ 

SWNICHL |1/6 M1/12C3_SDA_M4/UART2_RX_M1/PWM9 ecur. e 
_M1/GPIO4_D1_u epniis: 
CIF_D13/PCIE20X1_2_PERSTN_MO/HDMI | ,,, Ss 1agechoNt 10M 
_RX_CEC_M1/UART4_TX_M1/PWM9_M2/ | oo Li7et=4'hb 
SPIO_MISO_M3/GPIO3_D1_d ~*~ 
GMAC1_TXD2/SDIO_DO_M1/I2S3_MCLK/ | ot GPIO3A_IOM 
FSPI_DO_M2/12C6_SDA_M4/PWM10_MO/ | 1° co [3:0]=4"hb 
SP14_MISO_M1/GPIO3_A0_u 
SDMMC_D3/PDM1_SDIO_M0/JTAG_TMS 

pees NO/T2CB_SDA_MO/UARTS_RTSN_Mo/pw | BUSIOC_GPIO4D_10N 

Pee ALO M10_M1/GPIO4_D3_u SEL teil 
CIF_D15/PCIE30X2_WAKEN_M2/HDMI_R 
X_SDA_M1/I2C7_SDA_M2/UART9_CTSN | BUS_IOC_GPIO3D_IOM 
_M2/PWM10_M2/SPIO_CLK_M3/GPIO3_D | UX_SEL_L[15:12]=4’hb 
cane 
GMAC1_TXD3/SDIO_D1_M1/12S3_SCLK/ 
AUDDSM_LN/FSPI_D1_M2/12C6_SCL_M4 | BUS_IOC_GPIO3A_IOM 
/PWM11_IR_MO/SPI4_MOSI_M1/GPIO3_ | UX_SEL_L[7:4]=4’hb 
Al_u 
CIF_CLKOUT/BT1120_D10/12S1_SDO3_ 
MO/PCIE30X4_CLKREQN_M1/DPO_HPDIN | BUS_IOC_GPIO4B_IOM 
_MO/SPDIFO_TX_M1/UART9_TX_M1/PW_ | UX_SEL_H[3:0]=4’hb 

EMUMECHS Ue Mii_IR_M1/GPIO4_B4_u 
PDMO_CLK1_M0/1I2C2_SDA_M3/PWM11_ | BUS_IOC_GPIO1C_IOM 
IR_M2/SPI4_CS1_M0/GPIO1_C4_d UX_SEL_H[3:0]=4’hb 
PCIE30X4_BUTTON_RSTN/DP1_HPDIN_M 
0/MCU_JTAG_TMS_M1/UART9_TX_M2/P | BUS_IOC_GPIO3D_IOM 
WM11_IR_M3/SPIO_CS1_M3/GPIO3_D5_ | UX_SEL_H[7:4]=4’hb 
d 
GMAC1_TXEN/12S2_SCLK_M1/CAN1_RX 

= BUS_IOC_GPIO3B_IOM 
_MO/UART3_TX_M1/PWM12_MO0/GPIO3_ Wy SEL Aeaieanie 
B5_u 
PWM3CHO | I/O BT1120_D11/PCIE30X4_WAKEN_M1/HD 


MI_RX_CEC_M0/SATA1_ACT_LED_MO0O/UA 
RT9_RX_M1/PWM12_M1/SPI3_MISO_M1 
/GPI04_B5_d 


BUS_IOC_GPIO4B_IOM 
UX_SEL_H[7:4]=4’hb 
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Module Direction Pad Name IOMUX Setting 
Pin 

GMAC1_MCLKINOUT/II2S2_LRCK_M1/CA 
N1i_TX_MO/UART3_RX_M1/PWM13_M0/G artes 
PIO3_B6_d ~ = 
BT1120_D12/PCIE30X4_PERSTN_M1/HD 

PWM3CH1 | I/O MI_RX_HPDOUT_MO/SATAO_ACT_LED_M | BUS _IOC_GPIO4B_IOM 
0/1I2C5_SCL_M1i/PWM13_M1/SPI3_MOSI | UX_SEL_H[11:8]=4’hb 
_M1/GPIO4_B6é_d 
GMACO_TXD1/I2S2_SCLK_MO/I2C5_SDA | BUS_IOC_GPIO1B_IOM 
_M4/UART1_TX_MO/GPIO2_B7_d UX_SEL_H[15:12]=4’hb 
GMAC1_MDC/MIPI_TEO/I2C8_SCL_M4/U BUS_ IOC GPIO3C_IOM 
ART7_RTSN_M1/PWM14_MO0/SPI1_CSO_ UX_SEL_L[11:8]=4’hb 
M1/GPIO3_C2_d b x 
CIF_HREF/BT1120_D8/12S1_SDO1_M0/P 

PWM3CH2 | 1/0 CIE30X1_1_ BUTTON_RSTN/I2C7_SCL_M | BUS _IOC_GPIO4B_IOM 
3/UART8_RTSN_M0O/PWM14_M1/SPIO_C UX_SEL_L[11:8]=4’hb 
SO_M1/CAN1_RX_M1/GPIO4_B2_u 
MIPI_CAMERA3_CLK_MO/HDMI_RX_SCL_ BUS_IOC_GPIO1D_10M 
M2/12C8_SCL_M2/UART1_RTSN_M1/PW UX_SEL_H[11:8]=4’hb 
M14_M2/GPIO1_D6_u a ~ 
GMAC1_MDIO/MIPI_TE1/12C8_SDA_M4/ BUS_IOC_GPIO3C_IOM 
UART7_CTSN_M1/PWM15_IR_MO/SPI1_C UX_SEL_L[15:12]=4’hb 
S1_M1/GPIO3_C3_d = = 
CIF_VSYNC/BT1120_D9/I2S1_SDO2_M0/ 
PCIE20X1_2 BUTTON_RSTN/I2C7_SDA_ | BUS _IOC_GPIO4B_IOM 
M3/UART8_CTSN_MO/PWM15_IR_M1/CA | UX_SEL_L[15:12]=4’hb 

PWM3CH3 | I/O N1i_TX_M1/GPIO4_B3_u 
PDMO_CLKO_MO0/I2C4_SDA_M4/PWM15_ | BUS _IOC_GPIO1C_IOM 
IR_M2/GPIO1_C6_d UX_SEL_H[11:8]=4’hb 
MIPI_CAMERA4_CLK_MO/PCIE30X2_CLK 
REQN_M3/HDMI_RX_SDA_M2/1I2C8_SDA | BUS_IOC_GPIO1D_IOM 
—~M2/UART1_CTSN_M1/PWM15_IR_M3/G | UX_SEL_H[15:12]=4’hb 
PIO1_D7_u 


Notes: Unused Module Pin is tied to zero! I=input, O=output, I/O=input/output, bidirectional 


18.6 Application Notes 


18.6.1 PWM Capture Mode Standard Usage Flow 
1. Set PWM_PWMx_CTRL.pwm_en to ‘0’ to disable the PWM channel. 

2. Choose the prescale factor and the scale factor for clk_pwm by programming 
PWM_PWMx_CTRL.prescale and PWM_PWMx_CTRL.scale, and select the clock needed by 
setting PWM_PWMx_CTRL.clk_sel and PWM_PWMx_CTRL.clk_src_sel. 

3. Configure the channel to work in the capture mode. 
4. Enable the PWM_INT_EN.chx_int_en to enable the interrupt generation. 


5. Set PWM_CHANNEL_IO_CTRL. filter_number, then Enable the PWM_CHANNEL_IO_CTRL. 
CHx_input_filter_enable(Optional). 

6. Enable the channel by writing ‘1’ to PWM_PWMx_CTRL.pwm_en bit to start the channel. 
7. When an interrupt is asserted, refer to INTSTS register to know the raw interrupt status. 
If the corresponding polarity flag is set, turn to PWM_PWMx_PERIOD_HPC register to know 
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the effective high cycles of input waveforms, otherwise turn to PWM_PWMx_DUTY_LPC 
register to know the effective low cycles. 

8. Write ‘0’ to PWM_PWMx_CTRL.pwm_en to disable the channel. 

18.6.2 PWM Capture DMA Mode Standard Usage Flow 

1. Set PWM_PWMx_CTRL.pwm_en to ‘0’ to disable the PWM channel. 

2. Choose the prescale factor and the scale factor for clk_pwm by programming 
PWM_PWMx_CTRL.prescale and PWM_PWMx_CTRL.scale, and select the clock needed by 
setting PWM_PWMx_CTRL.clk_sel and PWM_PWMx_CTRL.clk_src_sel. 

3. Configure the channel 3 to work in the capture mode. 

4. Configure the PWM_FIFO_CTRL.dma_mode_en and PWM_FIFO_CTRL.fifo_mode_sel to 
enable the DMA mode. Configure PWM_FIFO_CTRL.almost_full_ watermark at appropriate 
value. 

5. Configure DMAC_BUS to transfer data from PWM to DDR. 

6. Set PWM_CHANNEL_IO_CTRL.filter_number, then Enable the PWM_CHANNEL_IO_ CTRL. 
CHx_input_filter_enable(Optional). 

7. Enable the channel by writing ‘1’ to PWM_PWMx_CTRL.pwm_en bit to start the channel. 
8. When a dma_req is asserted, DMAC_BUS transfer the data of effective high cycles and 
low cycles of input waveforms to DDR. 

9. Write ‘0’ to PWM_PWMx_CTRL.pwm_en to disable the channel. 

18.6.3 PWM Power key Capture Mode Standard Usage Flow 

1. Set PWM_PWM3_CTRL.pwm_en to ‘0’ to disable the PWM channel. 

2. Choose the prescale factor and the scale factor for clk_pwm by programming 
PWM_PWM3_CTRL.prescale and PWM_PWM3_CTRL.scale, and select the clock needed by 
setting PWM_PWM3_CTRL.clk_sel. The clock should be 1 MHz after division. 

3. Configure the channel to work in the capture mode. 

4. Enable the PWM_INT_EN.CH3_int_pwr to enable the interrupt generation. 

5. Set the PWM_PWRMATCH_VALUE0~9 registers for the 10 power key match value. 

6. Set max_cnt and min_cnt of follow register: PWM_PWRMATCH_LPRE, 
PWM_PWRMATCH_HPRE, PWM_PWRMATCH_LD, PWM_PWRMATCH_HD_ ZERO, 
PWM_PWRMATCH_HD_ONE. It doesn’t need to set these registers when the default value 
can meet the requirement. 

7.Set PWM_PWRMATCH_CTRL.CH3_pwrkey_polarity for the polarity of power key signal, the 
default value is 0. Enable the PWM_PWRMATCH_CTRL.CH3_pwrkey_enable. 

8. Set PWM_CHANNEL_IO_CTRL.filter_number, then Enable the PWM_CHANNEL_IO_CTRL. 
CH3_input_filter_enable(Optional). 

9. Enable the channel by writing ‘1’ to PWM_PWM3_CTRL.pwm_en bit to start the channel. 
10. Poll INTSTS. CH3_pwr_IntSts ==1, and refer to PWM_PWM3_PWRCAPTURE_VALUE to 
know the power key capture value. 

11. Write ‘0’ to PWM_PWM3_CTRL.pwm_en to disable the channel. 

18.6.4 PWM One-shot Mode/Continuous Standard Usage Flow 

1. Set PWM_PWMx_CTRL.pwm_en to ‘0’ to disable the PWM channel. 

2. Choose the prescale factor and the scale factor for pclk by programming 
PWM_PWMx_CTRL.prescale and PWM_PWMx_CTRL.scale, and select the clock needed by 
setting PWM_PWMx_CTRL.clk_sel. 

3. Choose the output mode by setting PWM_PWMx_CTRL.output_mode, and set the duty 
polarity and inactive polarity by programming PWM_PWMx_CTRL.duty_pol and 
PWM_PWMx_CTRL.inactive_pol. 

4. Set the PWM_PWMx_CTRL.rpt if the channel is desired to work in the one-shot mode. 
5. Configure the channel to work in the one-shot mode or the continuous mode. 

6. Enable the PWM_INT_EN.chx_int_en to enable the interrupt generation if the channel is 
desired to work in the one-shot mode. 

7. If the channel is working in the one-shot mode, an interrupt is asserted after the end of 
operation, and the PWM_PWMx_CTRL.pwm_en is automatically cleared. Whatever mode the 
channel is working in, write ‘O’ to PWM_PWMx_CTRL.pwm_en bit to disable the PWM 
channel. 
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18.6.5 Low-power Usage Flow 

The default value of PWM_PWMx_CTRL.force_clk_en is ‘0’ which make the channel enter the 
low-power mode. In low-power mode, When the PWM channel is inactive, the clk_pwm to 
the clock prescale module is gated in order to reduce the power consumption. User can set 
PWM_PWMx_CTRL.force_clk_en to ‘1’ which will make the channel quit the low-power mode. 
After the setting, the clk_pwm to the clock prescale module is always enable. 

18.6.6 Other notes 

When the channel is active to produce waveforms, it is free to program the 
PWM_PWMx_PERIOD_HPC and PWM_PWMx_DUTY_LPC register. User can use 
PWM_PWMx_CTRL.conlock to take period and duty effect at the same time. The usage flow 
is as follow: 

1. Set PWM_PWMx_CTRL.conlock to ‘1’. 

2. Set PWM_PWMx_PERIOD_HPC and PWM_PWMx_DUTY_LPC. 

3. Set PWM_PWMx_CTRL.conlock to ‘0’, others bits in PWM_PWMx_CTRL should be 
appropriate. 

After above configuration, the change will not take effect immediately until the current 
period ends. 

An active channel can be changed to another operation mode without disable the PWM 
channel. However, during the transition of the operation mode there may be some irregular 
output waveforms. So does changing the clock division factor when the channel is active. 
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Chapter 19 UART 


19.1 Overview 


The Universal Asynchronous Receiver/Transmitter (UART) is used for serial communication 
with a peripheral, modem (data carrier equipment, DCE) or data set. Data is written from a 
master (CPU) over the APB bus to the UART and it is converted to serial form and 
transmitted to the destination device. Serial data is also received by the UART and stored for 
the master (CPU) to read back. 


UART Controller supports the following features: 

Support 10 independent UART controller: UARTO-UART9 

All contain two 64 Bytes FIFOs for data receive and transmit 

All support auto flow-control 

Support bit rates 115.2Kbps, 460.8Kbps, 921.6Kbps, 1.5Mbps, 3Mbps, 4Mbps 
Support programmable baud rates, even with non-integer clock divider 
Standard asynchronous communication bits (start, stop and parity) 

Support interrupt-based or DMA-based mode 

Support 5-8 bits width transfer 


19.2 Block Diagram 


This section provides a description about the functions and behavior under various 
conditions. The UART Controller comprises with: 

@ AMBA APB interface 

FIFO controllers 

Register block 

Modem synchronization block and baud clock generation block 

Serial receiver and serial transmitter 


apb 
interface 


apb 


register tx 
block dma_rx_ack 


baud 
clock 
generation 


baudout_n 


serial 
transmitter 


serial 
receiver 


sir_in_n sir_out_n 


Fig. 19-1 UART Architecture 


APB INTERFACE 
The host processor accesses data, control, and status information on the UART through the 
APB interface. The UART supports APB data bus widths of 8, 16, and 32 bits. 


Register block 


Be responsible for the main UART functionality including control, status and interrupt 
generation. 
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Modem Synchronization block 
Synchronizes the modem input signal. 


FIFO block 
Be responsible for FIFO control and storage (when using internal RAM) or signaling to 
control external RAM (when used). 


Baud Clock Generator 
Generates the transmitter and receiver baud clock along with the output reference clock 
signal (baudout_n). 


Serial Transmitter 
Converts the parallel data, written to the UART, into serial form and adds all additional bits, 
as specified by the control register, for transmission. 


Serial Receiver 

Converts the serial data character (as specified by the control register) received to parallel 
form. Parity error detection, framing error detection and line break detection is carried out in 
this block. 


19.3 Function Description 


UART (RS232) Serial Protocol 

Because the serial communication is asynchronous, additional bits (start and stop) are 
added to the serial data to indicate the beginning and end. An additional parity bit may be 
added to the serial character. This bit appears after the last data bit and before the stop 
bit(s) in the character structure to perform simple error checking on the received data, as 
shown in Figure. 


Bit Time 


Serial Data Start { Databits @ 5-8 X Parity / Stop 1, 1.5, 2) 


$< $$ One. Character 


Fig. 19-2 UART Serial protocol 


Baud Clock 

The baud rate is controlled by the serial clock (sclk or pclk in a single clock implementation) 
and the Divisor Latch Register (DLH and DLL). As the exact number of baud clocks that each 
bit was transmitted for is known, calculating the mid-point for sampling is not difficult, that 

is every 16 baud clocks after the mid-point sample of the start bit. 


Serial Data In \ Start / Data Bit 0 (LSB) \ Data Bit 1 / 
KEE EEE EEE EE HH 


8 16 16 
Fig. 19-3 UART baud rate 


FIFO Support 

1. NONE FIFO MODE 

If FIFO support is not selected, then no FIFOs are implemented and only a single receive 
data byte and transmit data byte can be stored at a time in the RBR and THR. 


2. FIFO MODE 
The FIFO depth of is 64bytes. The FIFO mode of all the UART is enabled by register FCR[O]. 


Interrupts 
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The following interrupt types can be enabled with the IER register. 

@ Receiver Error 

Receiver Data Available 

Character Timeout (in FIFO mode only) 

Transmitter Holding Register Empty at/below threshold (in Programmable THRE 
Interrupt mode) 

@ Modem Status 


DMA Support 

The UART supports DMA signaling with the use of two output signals (dma_tx_req_n and 

dma_rx_req_n) to indicate when data is ready to be read or when the transmit FIFO is 

empty. 

The dma_tx_req_n signal is asserted under the following conditions: 

@ When the Transmitter Holding Register is empty in non-FIFO mode. 

@ When the transmitter FIFO is empty in FIFO mode with Programmable THRE interrupt 
mode disabled. 

@ When the transmitter FIFO is at, or below the programmed threshold with 
Programmable THRE interrupt mode enabled. 

The dma_rx_req_n signal is asserted under the following conditions: 

@ When there is a single character available in the Receive Buffer Register in non-FIFO 
mode. 

@ When the Receiver FIFO is at or above the programmed trigger level in FIFO mode. 


Auto Flow Control 

The UART can be configured to have a 16750-compatible Auto RTS and Auto CTS serial data 
flow control mode available. If FIFOs are not implemented, then this mode cannot be 
selected. When Auto Flow Control mode has been selected, it can be enabled with the 
Modem Control Register (MCR[5]). Following figure shows a block diagram of the Auto Flow 
Control functionality. 


Receiver Transmitter 
FIFO i (Parallel Transmit 
*to- fe FIFO 
Parallel) 


enable 


Auto CTS 
Flow 
Control 


Threshold 
Detection 


Auto RTS 
Flow 
Control 


Transmitter 
(Parallel 
«to- 

Serial) 

enable 


Receiver 
FIFO 


Threshold 
Detection 


Receiver 
(Serial 
-to- 
Parallel) 


Transmit 
FIFO 


Auto CTS 
Flow 
Control 


Auto RTS 
Flow 
Control 


Fig. 19-4 UART Auto flow control block diagram 


Auto RTS - Becomes active when the following occurs: 
@ Auto Flow Control is selected during configuration 
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FIFOs are implemented 

RTS (MCR[1] bit and MCR[5]bit are both set) 
FIFOs are enabled (FCR[0]) bit is set) 

SIR mode is disabled (MCR[6] bit is not set) 


This character. ————————— 
was received because rts_n was not detected before next 
character entered the sending-UART's transmitter 


Pita 8 heer eter Scere 4 
—— 
sin \Start/ Character T] stop start / Character T+1] stop 
L— _-— No Ey 
ms ae | ae 
RX FIFO Read : 5 : : ‘5 z, 
L pees ed 


T = Receiver FIFO Threshold Value 


Fig. 19-5 UART AUTO RTS TIMING 


Auto CTS - becomes active when the following occurs: 

@ Auto Flow Control is selected during configuration 

FIFOs are implemented 

AFCE (MCR[5] bit is set) 

FIFOs are enabled through FIFO Control Register FCR[O] bit 
SIR mode is disabled (MCR[6] bit is not set) 


sout start /Data Bits|stop ~-” \ start /Data Bits|stop ”\ start / Data Bits | stop SS 


Disabled 


cts_n / ON 


Fig. 19-6 UART AUTO CTS TIMING 


19.4 Register Description 
19.4.1 Registers Summary 


aims [oe il 
JUART DLL 
| 
JUARTIER 
VARTTIR 


10x00000000 |Interrupt Enable Register 
10x00000001 |Interrupt Identity Register 


0x00000000 |Line Control Register 
0x00000060 |Line Status Register 


0x00000000 |Modem Status Register 
0x00000000 |Scratchpad Register 
0x00000000 |Shadow Receive Buffer Register 
0x00000000 |Shadow Transmit Holding Register 
F 
Ti 


UART SRBR 
JUART.STHR 
UARTTFR 
JUART. RFW 


Ox00000000 |FIFO Access Register 
0x00000000 |Transmit FIFO Read 
0x00000000 |Receive FIFO write 


UART_RBR 
UART_THR 
UART_DLH 
UART_FCR 
UART_LCR 
Modem Control Register 
UART_LSR 
UART_MSR 
UART_SCR 
UART_FAR 
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0x00000006 |UART Status Register 
0x00000000 |Transmit FIFO level 


Value P 


x00000000 |Receive FIFO level 


0 
0x00000000 |Software Reset Register 
0x00000000 |Shadow Request to Send 
x00000000 |Shadow Break Control Register 
S 
S 


5 ? 
0x0098 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


19.4.2 Detail Registers Description 


UART RBR 
Address: Operational Base + offset (0x0000 


data_input 

Data byte received on the serial input port (sin) in UART mode, or 
the serial infrared input (sir_in) in infrared mode. The data in this 
register is valid only if the Data Ready (DR) bit in the Line Status 
Register (LCR) is set. If in non-FIFO mode (FIFO_MODE == 
NONE) or FIFOs are disabled (FCR[O] set to zero), the data in the 
RBR must be read before the next data arrives, otherwise it is 
overwritten, resulting in an over-run error. 

If in FIFO mode (FIFO_MODE != NONE) and FIFOs are enabled 
(FCR[O] set to one), this register accesses the head of the receive 
FIFO. If the receive FIFO is full and this register is not read before 
the next data character arrives, then the data already in the FIFO 
is preserved, but any incoming data are lost and an over-run 
error occurs. 


UART DLL 
Address: Operational Base + offset (Ox0000) 


| Bit |Attr/ResetValue| Ci eescription 
0x000000 
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| Bit |Attr|ResetValue| —Ci@eescription 


baud_rate_divisor_| 
Lower 8 bits of a 16-bit, read/write, Divisor Latch register that 
contains the baud rate divisor for the UART. This register may 
only be accessed when the DLAB bit (LCR[7]) is set and the UART 
is not busy (USR[O] is zero). The output baud rate is equal to the 
serial clock (pclk if one clock design, sclk if two clock design 

7:0 Irw loxoo (CLOCK_MODE == Enabled)) frequency divided by sixteen times 

; the value of the baud rate divisor, as follows: baud rate = (serial 

clock freq) / (16 * divisor). 
Note that with the Divisor Latch Registers (DLL and DLH) set to 
zero, the baud clock is disabled and no serial communications 
occur. Also, once the DLL is set, at least 8 clock cycles of the 
slowest UART clock should be allowed to pass before transmitting 
or receiving data. 


UART THR 

Address: Operational Base + offset (0x0000) 

| Bit [Attr|ResetValue| Ci Scription 
[31:8 [RO _|0xo00000__—ifreserved 


data_output 
Data to be transmitted on the serial output port (sout) in UART 
mode or the serial infrared output (sir_out_n) in infrared mode. 
Data should only be written to the THR when the THR Empty 
(THRE) bit (LSR[5]) is set. If in non-FIFO mode or FIFOs are 
disabled (FCR[O] = 0) and THRE is set, writing a single character 
7:0 |WO |0x00 to the THR clears the THRE. Any additional writes to the THR 
before the THRE is set again causes the THR data to be 
overwritten. 
If in FIFO mode and FIFOs are enabled (FCR[O] = 1) and THRE is 
set, 64 characters of data may be written to the THR before the 
FIFO is full. Any attempt to write data when the FIFO is full 
results in the write data being lost. 


UART DLH 

Address: Operational Base + offset (0x0004) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 [RO _|0xo00000__—ifreserved 


baud_rate_divisor_h 
Upper 8-bits of a 16-bit, read/write, Divisor Latch register that 
contains the baud rate divisor for the UART. This register may 
only be accessed when the DLAB bit (LCR[7]) is set and the UART 
is not busy (USR[O] is zero). The output baud rate is equal to the 
serial clock (pclk if one clock design, sclk if two clock design 

7-0 |IRw loxoo CLOCK_MODE == Enabled)) frequency divided by sixteen times 

3 the value of the baud rate divisor, as follows: baud rate = (serial 

clock freq) / (16 * divisor). 
Note that with the Divisor Latch Registers (DLL and DLH) set to 
zero, the baud clock is disabled and no serial communications 
occur. Also, once the DLH is set, at least 8 clock cycles of the 
slowest UART clock should be allowed to pass before transmitting 
or receiving data. 


UART_IER 
Address: Operational Base + offset (0x0004) 
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| Bit |Attr|Reset Value| SS Ci@eescription 
31:8 |RO_|0x000000 


prog_thre_int_en 

Programmable THRE Interrupt Mode Enable that can be written to 
7 Rw loxo only when THRE_MODE_USER == Enabled, always readable. This 

is used to enable/disable the generation of THRE Interrupt. 

1'b0: Disabled 

1'b1: Enabled 


6:4 |RO |oxo_ reserved 


modem_status_int_en 

Enable Modem Status Interrupt. This is used to enable/disable 
the generation of Modem Status Interrupt. This is the fourth 
highest priority interrupt. 

1'b0O: Disabled 

1'b1: Enabled 


receive_line_status_int_en 
Enable Receiver Line Status Interrupt. This is used to 
enable/disable the generation of Receiver Line Status Interrupt. 


This is the highest priority 

interrupt. 

1'b0: Disabled 

1'b1: Enabled 

trans_hold_empty_int_en 

Enable Transmit Holding Register Empty Interrupt. This is used to 
enable/disable the generation of Transmitter Holding Register 
Empty Interrupt. This is the third highest priority interrupt. 
1'b0O: Disabled 

1'b1: Enabled 

receive_data_available_int_en 

Enable Received Data Available Interrupt. This is used to 
enable/disable the generation of Received Data Available 
Interrupt and the Character Timeout Interrupt (if in FIFO mode 
and FIFOs enabled). These are the second highest priority 
interrupts. 

1'bO: Disabled 

1'b1: Enabled 


UART_FCR 
Address: Operational Base + offset (0x0008) 


rcevr_trigger 

At which the Received Data Available Interrupt is generated. In 
auto flow control mode it is used to determine when the rts_n 
signal is de-asserted. It also determines when the dma_rx_req_n 


signal is asserted in certain modes of operation. For details on 
DMA support, refer to "DMA Support". The following trigger levels 
are supported: 

2'bOO: 1 character in the FIFO 

2'bO1: FIFO 1/4 full 

2'b10: FIFO 1/2 full 

2'bi1: FIFO 2 less than full 
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| Bit [Attr|ResetValue| —C(@Deescription 
tx_empty_trigger 
TX Empty Trigger. Writes have no effect when THRE_MODE_USER 
== Disabled. This is used to select the empty threshold level at 
which the THRE Interrupts are generated when the mode is 
active. It also determines when the dma_tx_req_n signal is 
asserted when in certain modes of operation. For details on DMA 
support, refer to "DMA Support" . The following trigger levels are 
supported: 
2'b00: FIFO empty 
2'bO1: 2 characters in the FIFO 
2'b10: FIFO 1/4 full 
2'b11: FIFO 1/2 full 
dma_mode 
DMA Mode. This determines the DMA signaling mode used for the 
dma_tx_req_n and dma_rx_regq_n output signals when additional 
DMA handshaking signals are not selected (DMA_EXTRA == No). 
For details on DMA support, refer to DMA Support. 
1'b0: Mode 0 
1'b1: Mode 1 
xmit_fifo_reset 
XMIT FIFO Reset. This resets the control portion of the transmit 
FIFO and treats the FIFO as empty. This also de-asserts the DMA 
TX request and single signals when additional DMA handshaking 
signals are selected (DMA_EXTRA == YES). Note that this bit is 
'self-clearing'. It is not necessary to clear this bit. 
rcvr_fifo_reset 
RCVR FIFO Reset. This resets the control portion of the receive 
FIFO and treats the FIFO as empty. This also de-asserts the DMA 
RX request and single signals when additional DMA handshaking 
signals are selected (DMA_EXTRA == YES). Note that this bit is 
‘self-clearing'. It is not necessary to clear this bit. 
fifo_en 
FIFO Enable. This enables/disables the transmit (XMIT) and 
receive (RCVR) FIFOs. Whenever the value of this bit is changed 
both the XMIT and RCVR controller portion of FIFOs is reset. 


UART IIR 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 [RO _|Oxo00000__—ifreserved 


fifos_en 
FIFOs Enabled. This is used to indicate whether the FIFOs are 
7:6 0x0 enabled or disabled. 
2'bOO: Disabled 
2'b11: Enabled 
reserved 


5:4 |RO 0x0 __—reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


int_id 
Interrupt ID. This indicates the highest priority pending interrupt 
which can be one of the following types: 
4'b0000: Modem status 
4'b0001: No interrupt pending 
4'b0010: THR empty 
4'b0100: Received data available 
3:0 Oxi 4'b0110: Receiver line status 
4'b0111: Busy detect 
4'b1100: Character timeout 
The interrupt priorities are split into four levels that are detailed 
in Table X. 
Bit 3 indicates an interrupt can only occur when the FIFOs are 
enabled and used to distinguish a Character Timeout condition 
interrupt. 


UART LCR 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr/ResetValue| Ci eescription 
[31:8 |RO_|0x000000 


div_lat_access 

Divisor Latch Access Bit. Writable only when UART is not busy 
(USR[O] is zero), always readable. This bit is used to enable 
reading and writing of the Divisor Latch register (DLL and DLH) to 
set the baud rate of the UART. This bit must be cleared after 
initial baud rate setup in order to access other registers. 
break_ctrl 

Break Control Bit. This is used to cause a break condition to be 
transmitted to the receiving device. If set to one the serial output 
is forced to the spacing (logic 0) state. When not in Loopback 
Mode, as determined by MCR[4], the sout line is forced low until 
the Break bit is cleared. If SIR_-MODE == Enabled and active 
(MCR[6] set to one) the sir_out_n line is continuously pulsed. 
When in Loopback Mode, the break condition is internally looped 
back to the receiver and the sir_out_n line is forced low. 


stick_parity 

If UART_16550_ COMPATIBLE = NO, then writable only 

when UART is not busy (USR[O] is 0); otherwise always 

writable and always readable. This bit is used to force parity 
0x0 value. When PEN, EPS and Stick Parity are set to 1, the 


parity bit is transmitted and checked as logic 0. If PEN and 

Stick Parity are set to 1 and EPS is a logic 0, then parity bit 

is transmitted and checked as a logic 1. If this bit is set to O, 
Stick Parity is disabled. 

even_parity_sel 

Even Parity Select. Writable only when UART is not busy (USR[0] 
is zero), always readable. This is used to select between even and 
odd parity, when parity is enabled (PEN set to one). If set to one, 
an even number of logic 1s is transmitted or checked. If set to 
zero, an odd number of logic 1s is transmitted or checked. 


He 
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| Bit |Attr|ResetValue| Ci@eescription 


parity_en 
Parity Enable. Writable only when UART is not busy (USR[O] is 
zero), always readable. This bit is used to enable and disable 

3 RW {0x0 parity generation and detection in transmitted and received serial 
character respectively. 
1'bO: Parity disabled 
1'b1: Parity enabled 


stop_bits_num 
Number of stop bits. Writable only when UART is not busy 
(USR[O] is zero), always readable. This is used to select the 
number of stop bits per character that the peripheral transmits 
and receives. If set to zero, one stop bit is transmitted in the 

2 RW |0x0 serial data. If set to one and the data bits are set to 5 (LCR[1:0] 
set to zero) one and a half stop bits is transmitted. Otherwise, 
two stop bits are transmitted. Note that regardless of the number 
of stop bits selected, the receiver checks only the first stop bit. 
1'bO: 1 stop bit 
1'b1: 1.5 stop bits when DLS (LCR[1:0]) is zero, else 2 stop bit. 


data_length_sel 

Data Length Select. Writable only when UART is not busy (USR[0] 

is zero), always readable. This is used to select the number of 

data bits per character that the peripheral transmits and receives. 
1:0 |RW |0x0 The number of bit that may be selected areas follows: 

2'bOO: 5 bits 

2'bO1: 6 bits 

2'b10: 7 bits 

2'b11: 8 bits 


UART_ MCR 

Address: Operational Base + offset (0x0010) 

 Bit_{Attr| Reset Value|__________Deseription _| 
BELZ_RO_x0000000 reserved 
6 [RW Oxo 


auto_flow_ctrl_en 

Auto Flow Control Enable. Writable only when AFCE_MODE == 

Enabled, always readable. When FIFOs are enabled and the Auto 
RW {0x0 Flow Control Enable (AFCE) bit is set, Auto Flow Control features 

are enabled as described in "Auto Flow Control". 

1'bO: Auto Flow Control Mode disabled 

1'bi: Auto Flow Control Mode enabled 


loopback 
LoopBack Bit. This is used to put the UART into a diagnostic mode 
for test purposes. If operating in UART mode (SIR_MODE != 
Enabled or not active, MCR[6] set to zero), data on the sout line 
is held high, while serial data output is looped back to the sin 
line, internally. In this mode all the interrupts are fully functional. 
4 RW /|0x0 Also, in loopback mode, the modem control inputs (dsr_n, cts_n, 
ri_n, dcd_n) are disconnected and the modem control outputs 
(dtr_n, rts_n, out1_n, out2_n) are looped back to the inputs, 
internally. If operating in infrared mode (SIR_MODE == Enabled 
AND active, MCR[6] set to one), data on the sir_out_n line is held 
low, while serial data output is inverted and looped back to the 
sir_in line. 
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| Bit |Attr|ResetValue| Ci@eescription 


out2 
OUT2. This is used to directly control the user-designated 
Output2 (out2_n) output. The value written to this location is 
inverted and driven out on out2_n, that is: 

3 RW |0x0 1'b0O: Out2_n de-asserted (logic 1) 
1'b1: Out2_n asserted (logic 0) 
Note that in Loopback mode (MCR[4] set to one), the out2_n 
output is held inactive high while the value of this location is 
internally looped back to an input. 
out1 
OUT1. This is used to directly control the user-designated 
Output1i (out1_n) output. The value written to this location is 
inverted and driven out on outi_n, that is: 

2 RW |0x0 1'bO: Outi_n de-asserted (logic 1) 
1'b1: Out1_n asserted (logic 0) 
Note that in Loopback mode (MCR[4] set to one), the out1_n 
output is held inactive high while the value of this location is 
internally looped back to an input. 


req_to_send 
Request to Send. This is used to directly control the Request to 
Send (rts_n) output. The Request To Send (rts_n) output is used 
to inform the modem or data set that the UART is ready to 
exchange data. When Auto RTS Flow Control is not enabled 
(MCR[5] set to zero), the rts_n signal is set low by programming 
MCR[1] (RTS) to a high. In Auto Flow Control, AFCE_MODE == 

1 RW |0x0 Enabled and active (MCR[5] set to one) and FIFOs enable 
(FCR[O] set to one), the rts_n output is controlled in the same 
way, but is also gated with the receiver FIFO threshold trigger 
(rts_n is inactive high when above the threshold). The rts_n 
signal is de-asserted when MCR[1] is set low. Note that in 
Loopback mode (MCR[4] set to one), the rts_n output is held 
inactive high while the value of this location is internally looped 
back to an input. 
data_terminal_ready 
Data Terminal Ready. This is used to directly control the Data 
Terminal Ready (dtr_n) output. The value written to this location 
is inverted and driven out on dtr_n, that is: 
1'bO: dtr_n de-asserted (logic 1) 

RE Exe 1'b1: dtr_n asserted (logic 0) 

The Data Terminal Ready output is used to inform the modem or 
data set that the UART is ready to establish communications. 
Note that in Loopback mode (MCR[4] set to one), the dtr_n 
output is held inactive 


UART_LSR 

Address: Operational Base + offset (0x0014) 

Bit _|Attr| Reset Value| ____Deseription _ 
[31:8 |RO [oxo00000_—ifreserved Sd 
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| Bit [Attr|ResetValue| ——Ci@Deesscription 
receiver_fifo_error 
Receiver FIFO Error bit. This bit is only relevant when 
FIFO_MODE != NONE AND FIFOs are enabled (FCR[O] set to 
one). This is used to indicate if there is at least one parity error, 
framing error, or break indication in the FIFO. 
1'bO: No error in RX FIFO 
1'b1: Error in RX FIFO 
This bit is cleared when the LSR is read and the character with 
the error is at the top of the receiver FIFO and there are no 
subsequent errors in the FIFO. 
trans_empty 
Transmitter Empty bit. If in FIFO mode (FIFO_MODE != NONE) 
and FIFOs enabled (FCR[O] set to one), this bit is set whenever 
the Transmitter Shift Register and the FIFO are both empty. If in 
non-FIFO mode or FIFOs are disabled, this bit is set whenever the 
Transmitter Holding Register and the Transmitter Shift Register 
are both empty. 
trans_hold_reg_empty 
Transmit Holding Register Empty bit. If THRE_MODE_USER == 
Disabled or THRE mode is disabled (IER[7] set to zero) and 
regardless of FIFO's being implemented/enabled or not, this bit 
indicates that the THR or TX FIFO is empty. 
This bit is set whenever data is transferred from the THR or TX 
FIFO to the transmitter shift register and no new data has been 
written to the THR or TX FIFO. This also causes a THRE Interrupt 
to occur, if the THRE Interrupt is enabled. If THRE_.MODE_USER 
== Enabled AND FIFO_MODE != NONE and both modes are 
active (IER[7] set to one and FCR[O] set to one respectively), the 
functionality is switched to indicate the transmitter FIFO is full, 
and no longer controls THRE interrupts, which are then controlled 
by the FCR[5:4] threshold setting. 
break_int 
Break Interrupt bit. This is used to indicate the detection of a 
break sequence on the serial input data. If in UART mode 
(SIR_MODE == Disabled), it is set whenever the serial input, sin, 
is held in a logic '0' state for longer than the sum of start time + 
data bits + parity + stop bits. If in infrared mode (SIR_MODE == 
Enabled), it is set whenever the serial input, sir_in, is 
continuously pulsed to logic '0' for longer than the sum of start 
time + data bits + parity + stop bits. A break condition on serial 
input causes one and only one character, consisting of all zeros, 
to be received by the UART. In the FIFO mode, the character 
associated with the break condition is carried through the FIFO 
and is revealed when the character is at the top of the FIFO. 
Reading the LSR clears the BI bit. In the non-FIFO mode, the BI 
indication occurs immediately and persists until the LSR is read. 
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| Bit |Attr|ResetValue| —Ci@eescription 


UART_ MSR 


framing_error 

Framing Error bit. This is used to indicate the occurrence of a 
framing error in the receiver. A framing error occurs when the 
receiver does not detect a valid STOP bit in the received data. In 
the FIFO mode, since the framing error is associated with a 
character received, it is revealed when the character with the 
framing error is at the top of the FIFO. When a framing error 
occurs, the UART tries to re-synchronize. It does this by 
assuming that the error was due to the start bit of the next 
character and then continues receiving the other bit i.e. data, 
and/or parity and stop. It should be noted that the Framing Error 
(FE) bit (LSR[3]) is set if a break interrupt has occurred, as 
indicated by Break Interrupt (BI) bit (LSR[4]). 

1'bO: No framing error 

1'b1: Framing error 

Reading the LSR clears the FE bit. 

parity_error 

Parity Error bit. This is used to indicate the occurrence of a parity 
error in the receiver if the Parity Enable (PEN) bit (LCR[3]) is set. 
In the FIFO mode, since the parity error is associated with a 
character received, it is revealed when the character with the 
parity error arrives at the top of the FIFO. It should be noted that 
the Parity Error (PE) bit (LSR[2]) is set if a break interrupt has 
occurred, as indicated by Break Interrupt (BI) bit (LSR[4]). 

1'bO: No parity error 

1'b1: Parity error 

Reading the LSR clears the PE bit. 

overrun_error 

Overrun error bit. This is used to indicate the occurrence of an 
overrun error. This occurs if a new data character was received 
before the previous data was read. In the non-FIFO mode, the OE 
bit is set when a new character arrives in the receiver before the 
previous character was read from the RBR. When this happens, 
the data in the RBR is overwritten. In the FIFO mode, an overrun 
error occurs when the FIFO is full and a new character arrives at 
the receiver. The data in the FIFO is retained and the data in the 
receive shift register is lost. 

1'bO: No overrun error 

1'b1: Overrun error 

Reading the LSR clears the OE bit. 

data_ready 

Data Ready bit. This is used to indicate that the receiver contains 
at least one character in the RBR or the receiver FIFO. 

1'bO: No data ready 

1'b1: Data ready 

This bit is cleared when the RBR is read in non-FIFO mode, or 
when the receiver FIFO is empty, in FIFO mode. 


Address: Operational Base + offset (0x0018) 


| Bit |Attr/ResetValue| C(Deescription 
[31:8 [RO |0x000000 
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| Bit |Attr|ResetValue| Ci ecription 


data_carrior_detect 

Data Carrier Detect. This is used to indicate the current state of 

the modem control line dcd_n. This bit is the complement of 

dcd_n. When the Data Carrier Detect input (dcd_n) is asserted it 

is an indication that the carrier has been detected by the modem 
7 0x0 

or data set. 

1'bO: dcd_n input is de-asserted (logic 1) 


1'b1: dcd_n input is asserted (logic 0) 
In Loopback Mode (MCR[4] set to one), DCD is the same as 
MCR[3] (Out2). 


ring_indicator 

Ring Indicator. This is used to indicate the current state of the 

modem control line ri_n. This bit is the complement of ri_n. When 

the Ring Indicator input (ri_n) is asserted it is an indication that a 
0x0 ees ringing signal has been received by the modem or data 

set. 

1'bO: ri_n input is de-asserted (logic 1) 

1'b1: ri_n input is asserted (logic 0) 


In Loopback Mode (MCR[4] set to one), RI is the same as MCR[2] 
(Out1). 


data_set_ready 
Data Set Ready. This is used to indicate the current state of the 
modem control line dsr_n. This bit is the complement of dsr_n. 
When the Data Set Ready input (dsr_n) is asserted it is an 

5 0x0 indication that the modem or data set is ready to establish 
communications with the UART. 
1'bO: dsr_n input is de-asserted (logic 1) 


1'b1: dsr_n input is asserted (logic 0) 
In Loopback Mode (MCR[4] set to one), DSR is the same as 


clear_to_send 
Clear to Send. This is used to indicate the current state of the 
modem control line cts_n. This bit is the complement of cts_n. 
When the Clear to Send input (cts_n) is asserted it is an 

0x0 


indication that the modem or data set is ready to exchange data 
with the UART. 

1'bO: cts_n input is de-asserted (logic 1) 

1'b1: cts_n input is asserted (logic 0) 

In Loopback Mode (MCR[4] = 1), CTS is the same as MCR[1] 


delta_data_carrier_detect 
Delta Data Carrier Detect. This is used to indicate that the 
modem control line dcd_n has changed since the last time the 
MSR was read. 
1'bO: No change on dcd_n since last read of MSR 

3 0x0 1'b1: Change on dcd_n since last read of MSR 


Reading the MSR clears the DDCD bit. In Loopback Mode (MCR[4] 
= 1), DDCD reflects changes on MCR[3] (Out2). 

Note, if the DDCD bit is not set and the dcd_n signal is asserted 
(low) and a reset occurs (software or otherwise), then the DDCD 
bit is set when the reset is removed if the dcd_n signal remains 
asserted. 
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| Bit |Attr|ResetValue| Ci eecription 


state) has occurred since the last time the MSR was read. 

1'bO: No change on ri_n since last read of MSR 

1'b1: Change on ri_n since last read of MSR 

Reading the MSR clears the TERI bit. In Loopback Mode (MCR[4] 
= 1), TERI reflects when MCR[2] (Out1) has changed state from 
a high to a low. 


delta_data_set_ready 
Delta Data Set Ready. This is used to indicate that the modem 
control line dsr_n has changed since the last time the MSR was 
read. 
1'bO: No change on dsr_n since last read of MSR 

0x0 


trailing_edge_ring_indicator 

Trailing Edge of Ring Indicator. This is used to indicate that a 

change on the input ri_n (from an active-low to an inactive-high 
0x0 


1'b1: Change on dsr_n since last read of MSR 

Reading the MSR clears the DDSR bit. In Loopback Mode (MCR[4] 
= 1), DDSR reflects changes on MCR[O] (DTR). 

Note, if the DDSR bit is not set and the dsr_n signal is asserted 
(low) and a reset occurs (software or otherwise), then the DDSR 
bit is set when the reset is removed if the dsr_n signal remains 
asserted. 

delta_clear_to_send 

Delta Clear to Send. This is used to indicate that the modem 
control line cts_n has changed since the last time the MSR was 
read. 

1'bO: No change on ctsdsr_n since last read of MSR 

1'b1i: Change on ctsdsr_n since last read of MSR Reading the 
MSR clears the DCTS bit. In Loopback Mode (MCR[4] = 1), DCTS 
reflects changes on MCR[1] (RTS). Note, if the DCTS bit is not set 
and the cts_n signal is asserted (low) and a reset occurs 
(software or otherwise), then the DCTS bit is set when the reset 
is removed if the cts_n signal remains asserted. 


UART_ SCR 

Address: Operational Base + offset (0x001C) 

| Bit [Attr|ResetValue| CC‘ ecrriptiom 
31:8 [RO [0x000000__—i|reserved Sd 


temp_store_space 
:0 Scratchpad register. This register is for programmers to use as a 
temporary storage space. It has no defined purpose in the UART. 


UART SRBR 
Address: Operational Base + offset (0x0030 


| Bit |Attr|ResetValue| Fs ————C‘iecription = 
[RO__|0x000000 
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| Bit |Attr|ResetValue| Ci@eescription 


shadow_rbr 
This is a shadow register for the RBR and has been allocated 
sixteen 32-bit locations (0x30-0x6c) so as to accommodate burst 
accesses from the master. This register contains the data byte 
received on the serial input port (sin) in UART mode or the serial 
infrared input (sir_in) in infrared mode. The data in this register 
is valid only if the Data Ready (DR) bit in the Line status Register 

7:0 0x00 (LSR) is set. If in non-FIFO mode (FIFO_MODE == NONE) or 

, FIFOs are disabled (FCR[O] set to zero), the data in the RBR must 

be read before the next data arrives, otherwise it is overwritten, 
resulting in an overrun error. If in FIFO mode (FIFO_MODE != 
NONE) and FIFOs are enabled (FCR[O] set to one), this register 
accesses the head of the receive FIFO. If the receive FIFO is full 
and this register is not read before the next data character 
arrives, then the data already in the FIFO are preserved, but any 
incoming data is lost. An overrun error also occurs. 


UART_STHR 
Address: Operational Base + offset (0x0030) 

| Bit |Attr|ResetValue|  ———C‘Ci criti 
31:8 |RO [0x000000__—i|reserved 


shadow_thr 
This is a shadow register for the THR and has been allocated 
sixteen 32-bit locations(0x30-0x6c) so as to accommodate burst 
accesses from the master. This register contains data to be 
transmitted on the serial output port (sout) in UART mode or the 
serial infrared output (sir_out_n) in infrared mode. Data should 
only be written to the THR when the THR Empty (THRE) bit 
(LSR[5]) is set. If in non-FIFO mode or FIFOs are disabled 

WoO |0x00 (FCR[O] set to zero) and THRE is set, writing a single character to 
the THR clears the THRE. Any additional writes to the THR before 
the THRE is set again causes the THR data to be overwritten. If in 
FIFO mode and FIFOs are enabled (FCR[O] set to one) and THRE 
is set, x number of characters of data may be written to the THR 
before the FIFO is full. The number x (default=16) is determined 
by the value of FIFO Depth that you set during configuration. Any 
attempt to write data when the FIFO is full results in the write 
data being lost. 


UART FAR 

Address: Operational Base + offset (0x0070) 

| Bit [Attr|/ResetValue|  —————C‘Ciecription = 
[31:1 [RO _|Oxo0000000 [reserved sd 
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| Bit |Attr|ResetValue| Ci@eescription 


fifo_access_test_en 

Writes have no effect when FIFO_ACCESS == No, always 

readable. This register is use to enable a FIFO access mode for 

testing, so that the receive FIFO can be written by the master 

and the transmit FIFO can be read by the master when FIFOs are 

implemented and enabled. When FIFOs are not implemented or 
RW /|0x0O not enabled it allows the RBR to be written by the master and the 

THR to be read by the master. 

1'b0O: FIFO access mode disabled 

1'b1: FIFO access mode enabled 

Note that when the FIFO access mode is enabled/disabled, the 

control portion of the receive FIFO and transmit FIFO is reset and 

the FIFOs are treated as empty. 


UART TER 

Address: Operational Base + offset (0x0074 

| Bit |Attr[ResetValue|  ——s<s—“‘;S~SC*éi scription = 
[31:8 [RO [Ox000000__—i[reserved es —“‘CSCS*SSOC~™~™*C*C*~*~C~*~C~C~C~C~C~*dC 


trans_fifo_read 

Transmit FIFO Read. These bits are only valid when FIFO access 

mode is enabled (FAR[O] is set to one). When FIFOs are 

implemented and enabled, reading this register gives the data at 
7:0 0x00 the top of the transmit FIFO. Each consecutive read pops the 

transmit FIFO and gives the next data value that is currently at 

the top of the FIFO. 

When FIFOs are not implemented or not enabled, reading this 

register gives the data in the THR. 


UART_RFW 
Address: Operational Base + offset (0x0078) 

| Bit [Attr|ResetValue| Ci‘ @Scription = 
[31:10[RO_|0xo00000_ [reserved 


receive_fifo_framing_error 

Receive FIFO Framing Error. These bits are only valid when FIFO 

access mode is enabled (FAR[O] is set to one). When FIFOs are 
WO |0x0 implemented and enabled, this bit is used to write framing error 

detection information to the receive FIFO. When FIFOs are not 

implemented or not enabled, this bit is used to write framing 

error detection information to the RBR. 


receive_fifo_parity_error 

Receive FIFO Parity Error. These bits are only valid when FIFO 

access mode is enabled (FAR[O] is set to one). When FIFOs are 

WO |0x0 implemented and enabled, this bit is used to write parity error 

detection information to the receive FIFO. When FIFOs are not 

implemented or not enabled, this bit is used to write parity error 

detection information to the RBR. 

receive_fifo_write 

Receive FIFO Write Data. These bits are only valid when FIFO 

access mode is enabled (FAR[O] is set to one). When FIFOs are 

7:0 |wo loxoo implemented and enabled, the data that is written to the RFWD is 

: pushed into the receive FIFO. Each consecutive write pushes the 

new data to the next write location in the receive FIFO. When 

FIFOs are not implemented or not enabled, the data that is 

written to the RFWD is pushed into the RBR. 
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UART USR 
Address: Operational Base + offset (Ox007C 


| Bit [Attr/ResetValue| Céiescription 
[31:5 [RO [0x0000000_|reserved Cd 
receive_fifo_full 
Receive FIFO Full. This bit is only valid when FIFO_STAT == YES. 
This is used to indicate that the receive FIFO is completely full. 
1'bO: Receive FIFO not full 
1'b1: Receive FIFO full 
This bit is cleared when the RX FIFO is no longer full. 
receive_fifo_not_empty 
Receive FIFO Not Empty. This bit is only valid when FIFO_STAT 
== YES. This is used to indicate that the receive FIFO contains 
one or more entries. 
1'b0O: Receive FIFO is empty 
1'b1: Receive FIFO is not empty 
This bit is cleared when the RX FIFO is empty. 
trasn_fifo_empty 
Transmit FIFO Empty. This bit is only valid when FIFO_STAT == 
YES. This is used to indicate that the transmit FIFO is completely 
empty. 
1'bO: Transmit FIFO is not empty 
1'b1: Transmit FIFO is empty 
This bit is cleared when the TX FIFO is no longer em 
trans_fifo_not_full 
Transmit FIFO Not Full. This bit is only valid when FIFO_STAT == 
YES. This is used to indicate that the transmit FIFO in not full. 
1'bO: Transmit FIFO is full 
1'b1: Transmit FIFO is not full 
This bit is cleared when the TX FIFO is full. 
uart_busy 
UART Busy. This is indicates that a serial transfer is in progress, 
when cleared indicates that the UART is idle or inactive. 
1'bO: UART is idle or inactive 
1'b1: UART is busy (actively transferring data) 
Note that it is possible for the UART Busy bit to be cleared even 
though a new character may have been sent from another device. 
That is, if the UART has no data in THR and RBR and there is no 
transmission in progress and a start bit of a new character has 
just reached the UART. This is due to the fact that a valid start is 
not seen until the middle of the bit period and this duration is 
dependent on the baud divisor that has been programmed. If a 
second system clock has been implemented (CLOCK_MODE == 
Enabled), the assertion of this bit is also delayed by several 
cycles of the slower clock. 


UART TEL 

Address: Operational Base + offset (Ox0080 

| Bit |Attr[ResetValue| “ss —“‘;S™SCéi scription — 
[31:6 [RO |0x0000000_ [reserved  — —“(‘ists*s*s—“‘“(“(CSOSSC™C™C™*™*™*~C~C~C~C~C~C~C~C~C~C~C~*@CYS 


trans_fifo_level 
Transmit FIFO Level. This is indicates the number of data entries 
in the transmit FIFO. 


UART_ RFEL 
Address: Operational Base + offset (0x0084) 
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| Bit |Attr|ResetValue| Cieescription 
31:6 |RO_|0x0000000 


receive_fifo_level 
Receive FIFO Level. This is indicates the number of data entries in 
the receive FIFO. 


UART_ SRR 
Address: Operational Base + offset (0x0088) 


| Bit |Attr|/Reset Value| Ci eescription 
31:3 |RO_|0x00000000 


xmit_fifo_reset 
XMIT FIFO Reset. This is a shadow register for the XMIT FIFO 
Reset bit (FCR[2]). This can be used to remove the burden on 
software having to store previously written FCR values (which are 
D) wo loxo pretty static) just to reset the transmit FIFO. This resets the 
control portion of the transmit FIFO and treats the FIFO as empty. 
This also de-asserts the DMA TX request and single signals when 
additional DMA handshaking signals are selected (DMA_EXTRA 
== YES). Note that this bit is 'self-clearing'. It is not necessary to 
clear this bit. 
rcvr_fifo_reset 
RCVR FIFO Reset. This is a shadow register for the RCVR FIFO 
Reset bit (FCR[1]). This can be used to remove the burden on 
software having to store previously written FCR values (which are 
pretty static) just to reset the receive FIFO This resets the control 
1 WO |0x0 portion of the receive FIFO and treats the FIFO as empty. This 
also de-asserts the DMA RX request and single signals when 
additional DMA handshaking signals are selected (DMA_EXTRA 
Note that this bit is 'self-clearing'. It is not necessary to clear this 
bit. 


uart_reset 

wo |loxo UART Reset. This asynchronously resets the UART and 
synchronously removes the reset assertion. For a two clock 
implementation both pclk and sclk domains are reset. 


UART SRTS 

Address: Operational Base + offset (OxO008C 

| Bit [Attr|ResetValue| ——“‘“‘S™#Cé@S eScription =—— 
[31:1 [RO |0x00000000 [reserved — —“‘“‘CS;OOCOOOOC‘iédCO 


shadow_req_to_send 
Shadow Request to Send. This is a shadow register for the RTS 
bit (MCR[1]), this can be used to remove the burden of having to 
performing a read-modify-write on the MCR. This is used to 
directly control the Request to Send (rts_n) output. The Request 
To Send (rts_n) output is used to inform the modem or data set 
that the UART is ready to exchange data. When Auto RTS Flow 
Rw lox0 Control is not enabled (MCR[5] = 0), the rts_n signal is set low 
by programming MCR[1] (RTS) to a high. In Auto Flow Control, 
AFCE_MODE == Enabled and active (MCR[5] = 1) and FIFOs 
enable (FCR[O] = 1), the rts_n output is controlled in the same 
way, but is also gated with the receiver FIFO threshold trigger 
(rts_n is inactive high when above the threshold). 
Note that in Loopback mode (MCR[4] = 1), the rts_n output is 
held inactive-high while the value of this location is internally 
looped back to an input. 
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UART SBCR 
Address: Operational Base + offset (0x0090) 


| Bit [Attr|ResetValue| Ci ecription = 

[31:1 [RO_|Oxo0000000 [reserved sd 
shadow_break_ctrl 
Shadow Break Control Bit. This is a shadow register for the Break 
bit (LCR[6]), this can be used to remove the burden of having to 
performing a read modify write on the LCR. This is used to cause 
a break condition to be transmitted to the receiving device. If set 
to one the serial output is forced to the spacing (logic 0) state. 
When not in Loopback Mode, as determined by MCR[4], the sout 
line is forced low until the Break bit is cleared. If SIR-MODE == 
Enabled and active (MCR[6] = 1) the sir_out_n line is 
continuously pulsed. When in Loopback Mode, the break condition 
is internally looped back to the receiver. 


UART SDMAM 
Address: Operational Base + offset (0x0094 


| Bit |Attr[ResetValue| ——Ci@eescription 
[31:1 [RO |0x00000000 [reserved 
shadow_dma_mode 
Shadow DMA Mode. This is a shadow register for the DMA mode 
bit (FCR[3]). This can be used to remove the burden of having to 
store the previously written value to the FCR in memory and 
having to mask this value so that only the DMA Mode bit gets 
updated. This determines the DMA signaling mode used for the 
dma_tx_req_n and dma_rx_req_n output signals when additional 
DMA handshaking signals are not selected (DMA_EXTRA == NO). 
1'b0: Mode 0 
1'b1: Mode 1 


UART_SFE 
Address: Operational Base + offset (0x0098) 


| Bit |Attr|Reset Value| Ci eescription 
31:1 |RO_|0x00000000 


shadow_fifo_en 
Shadow FIFO Enable. This is a shadow register for the FIFO 
enable bit (FCR[0]). This can be used to remove the burden of 


having to store the previously written value to the FCR in 
memory and having to mask this value so that only the FIFO 
enable bit gets updated. This enables/disables the transmit 
(XMIT) and receive (RCVR) FIFOs. If this bit is set to zero 
(disabled) after being enabled then both the XMIT and RCVR 
controller portion of FIFOs are reset. 


UART SRT 
Address: Operational Base + offset (OxO009C 


[Attr/Reset Value] Ci@Description 
[RO_[0x00000000 


31:2 
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| Bit |Attr|ResetValue| Ci@eescription 


shadow_rcvr_trigger 
Shadow RCVR Trigger. This is a shadow register for the RCVR 
trigger bits (FCR[7:6]). This can be used to remove the burden of 
having to store the previously written value to the FCR in 
memory and having to mask this value so that only the RCVR 
trigger bit gets updated. This is used to select the trigger level in 

1:0 IRw loxo the receiver FIFO at which the Received Data Available Interrupt 

: is generated. It also determines when the dma_rx_req_n signal is 

asserted when DMA Mode (FCR[3]) = 1. The following trigger 
levels are supported: 
2'bO0O: 1 character in the FIFO 
2'bO1: FIFO 1/4 full 
2'b10: FIFO 1/2 full 
2'b11: FIFO 2 less than full 


UART STET 

Address: Operational Base + offset (OxO00A0) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:2 [RO_|0xo0000000 [reserved 


shadow_tx_empty_trigger 

Shadow TX Empty Trigger. This is a shadow register for the TX 

empty trigger bits (FCR[5:4]). This can be used to remove the 

burden of having to store the previously written value to the FCR 

in memory and having to mask this value so that only the TX 

1:0 IRW loxo empty trigger bit gets updated. This is used to select the empty 

: threshold level at which the THRE Interrupts are generated when 

the mode is active. The following trigger levels are supported: 

2'b00: FIFO empty 

2'bO1: 2 characters in the FIFO 

2'b10: FIFO 1/4 full 

2'b11: FIFO 1/2 full 


UART HTX 

Address: Operational Base + offset (0x00A4) 

| Bit [Attr|ResetValue| = ——Ci‘Ci scription = 
:1 [RO _|0x00000000 [reserved 


halt_tx_en 
This register is use to halt transmissions for testing, so that the 
transmit FIFO can be filled by the master when FIFOs are 
implemented and enabled. 

RW OND 1'b0: Halt TX disabled 
1'b1: Halt TX enabled 
Note, if FIFOs are implemented and not enabled, the setting of 
the halt TX register has no effect on operation. 


UART DMASA 
Address: Operational Base + offset (Ox00A8) 

[Attr|ResetValue| Ci escription = 
[31:1 |RO [0x00000000 |reserved Cd 
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| Bit |Attr|ResetValue| ss Ci@eescription 


dma_software_ack 

This register is use to perform a DMA software acknowledge if a 

transfer needs to be terminated due to an error condition. For 
WO |0x0 example, if the DMA disables the channel, then the UART should 

clear its request. This causes the TX request, TX single, RX 

request and RX single signals to de-assert. Note that this bit is 

'self-clearing’. It is not necessary to clear this bit. 


UART CPR 
Address: Operational Base + offset (OxOOF4 


Bit {Attr| Reset Value/_______Description ___| 
oe a "(7 


0x04 fifo_ mode 
ae =§—<—SSe h4 means FIFO mode is 64. 


scan tos0 —— reserved 


soos espe oma 

1' bir means DMA_EXTRA enabled. 

i fobs RS enol ans —— 
1' bit means UART_. ADD_ ENCODED_PARAMS enabled. 

ft fo fou stoowmenen 
1'b1 means SHADOW mode enabled. 
fifo_stat 

to fro fot |ei'mcans FIFO Star enabled. 

po fou evoacrssantca 
1'bi means FIFO ACCESS enabled. 

p fo fou tia aterremies 
1'bi means Additional features enabled. 
sir_lp_mode 

7 [ro foxt[SttTmeane SIR LPAhode enabled, 

CO a ce 
1'b1 means SIR mode enabled. 

CO a 
1'b1 means THRE mode enabled. 

a 
1' icc SEC oe ah eth means AFCE mode enabled. 


3:2 [RO [Oxo ——sifreserved ——“(si‘“‘“‘“‘™NC(C*d 
. 2'b10 means APB data width is 32bit. 


UART UCV 
Address: Operational Base + offset (OxOOF8 


| Bit_|Attr| Reset Value 


. ver 
31:0 ro. | patos ASCII value for each number in the version. 


UART CTR 
Address: Operational Base + offset (OxOOFC 


| Bit_|Attr| Reset Value 


; peripheral_id 
31:0 |ro | Uxdete 0110 This register contains the peripherals identification code. 
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19.5 Interface Description 


Table 19-1 UARTO Interface Description 


Module Direction Pad Name IOMUX Setting 
Pin 
IOMUXO 
uart_rx i PDMO_CLK1_M1/PWM2_MO0/UARTO_R 
X_MO0/12C4_SDA_M2/DP0_HPDIN_M MUSED EEO 
1/PCIE30X1_0_WAKEN_Mo/GPIO0_c | MUX_SEL_HI3-:0] = 
rie 4'h4 
uart_tx O 12S1_SDIO_M1/GPU_AVS/UARTO_TX 
_MO0/12C4_SCL_M2/DP1_HPDIN_M1/ Hie ony dy ai 
PWM4_MO/PCIE30X1_0_PERSTN_mo | MO) -SEL_HI7:4] = 
/GPIOO_C5_u 
uart_cts.n | 1 12S1_SDO0_M1/CPU_BIGO_AVS/I2C 
0. SCL_M2/UARTO_CTSN/UART1_TX_ 
M2/HDMI_RX_SDA_MO/SPIO_CSO_M oh, Saker eyes 
0/PCIE30X2_CLKREQN_MO/HDMI_TX MP EL 7:41 
0 CEC _M1/GPIOO_Di_u 
uart_rts_n | O 12S1_SDI1_M1/NPU_AVS/UARTO_RT 
SN/PWMS5_M1/SPIO__CLK_MO/PCIE30 biased a 
X4_CLKREQN_MO/SATA_CP. Pop/cpr | MUX-SEL_H[11:8] = 
4'h4 
00_C6_u 
IOMUX1 
uart_rx i SPI2_CS1_M2/12C1_SCL_M1/UARTO | PMU1_10C_GPIO0B_1O 
_RX_M1/GPIO0_BO_z MUX_SEL_L[3:0] = 4’h4 
uart_tx O SPI2_CS0_M2/I12C1_SDA_M1/PWM5_| PMU1_IOC_GPIOOB_IO 
MO/UARTO_TX_M1/GPIOO_B1_z MUX_SEL_L[7:4] = 4’h4 
IOMUX2 
uart_rx I CIF_D4/BT1120_D4/PCIE30X1_0_WA 
KEN_M1/12C3_SCL_M2/UARTO_RX_M heen ere 
2/SPI2_MISO_M1/GPIO4_A4_d melo Ol = 
uart_tx O CIF_D3/BT1120_D3/PCIE30X1_0_CL | BUS_IOC_GPIO4A_IOM 
KREQN_M1/UARTO_TX_M2/GPIO4_A | UX_SEL_L[15:12] = 
3_d 4’ha 
Table 19-2 UART1 Interface Description 
Module Direction Pad Name IOMUX Setting 
Pin 
IOMUXO 
uart_rx I GMACO_TXD0/12S2_MCLK_M0/12C5__ | BUS_IOC_GPIO2B_IOM 
SCL_M4/UART1_RX_MO/GPIO2_B6_d | UX_SEL_H[11:8] = 4’ha 
oe ° GMACO_TXD1/12S2_SCLK_M0/I2C5__ eee ai 
SDA_M4/UART1_TX_MO/GPIO2_B7_d | Yxse Ut ott4l = 
uart_cts.n 1 GMACO_RXDO0/12C2_SCL_M1/UART1._ 
BUS_IOC_GPIO2C_IOM 
CTSN_M0/SPI1_MISO_MO/GPIO2_C1 CSE ae aie 
uart_rts_n | O GMACO_TXEN/I2S2_LRCK_M0/12C2_ 
SDA_M1/UART1_RTSN_MO/SPI1_CLK oa er 
_MO/GPIO2_CO_d —PEL_L3:0] = 
IOMUX1 
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uart_rx T MIPI_CAMERA2_CLK_MO/SPDIF1_1X 
_MO/PCIE30X2_PERSTN_M3/HDMI_R | BUS_IOC_GPIO1B_IOM 
X_CEC_M2/SATA2_ACT_LED_M1/12C | UX_SEL_H[15:12] = 
5_SDA_M3/UART1_RX_M1/PWM13__ | 4’ha 
M2/GPIO1_B7_u 
uart_tx 0 MIPI_CAMERA1_CLK_M0/SPDIFO_TX 
_MO/PCIE30X2._ WAKEN_M3/HDMI_R_ | BUS_IOC_GPIO1B_IOM 
X_HPDOUT_M2/12C5_SCL_M3/UART1 | UX_SEL_H[11:8] = 4’ha 
_TX_M1/GPIO1_B6_d 
uart_cts_n |I MIPI_CAMERA4_CLK_MO/PCIE30X2__ 
CLKREQN_M3/HDMI_RX_SDA_M2/I2 pat, eae 
C8_SDA_M2/UART1_CTSN_Mi/PwMi | Y,-FtFL1S: 
5_IR_M3/GPIO1_D7_u 
uart_rts_n |O MIPI_CAMERA3_CLK_MO/HDMI_RX. 
SCL_M2/12C8_SCL_M2/UART1_RTSN | Oy°ser “ri tiay = aha 
_M1/PWM14_M2/GPIO1_D6_u Sita Shee. 
IOMUX2 
Mant We : 12S$1_SDO1_M1/12CO_SDA_M2/UART Se eer 
1_RX_M2/HDMI_RX_SCL_MO/SPI3_M | pS ro licied © 4 
OSI_M2/PCIE3OX2_WAKEN_MO/HDM | wus cev Li t1:8] © 
L_TX1_CEC_M1/GPIO0_D2_u eee 
uart_tx O 12S1_SDO0_M1/CPU_BIGO_AVS/I2C 
0_SCL_M2/UARTO_CTSN/UARTL_TX_ | fy °seP Ti Siay— aia 
M2/HDMI_RX_SDA_MO/SPIO_CSO_M | ouG> ioe cplooD tp 
0/PCIE3OX2_CLKREQN_MO/HDMI_TX | wuyy SEL [17.4] ~ 4’h8 
0_CEC_M1/GPIO0.D1i_u SS aaeon c 
uart_cts_n [1 12S1_SDI3_M1/PDM0_SDI1_M1/12C | BUS_IOC_GPIOOD_IOM 
6 SCL_MO/UART1_CTSN_M2/PWM7_ | UX_SEL_L[3:0] = 4’ha 
IR_MO/SPI3_MISO_M2/PCIE30X4_PE | PMU2_IOC_GPIOOD_IO 
RSTN_MO/GPIOO. DO_d MUX_SEL_L[3:0] = 4’h8 
uart_rts_n | O BUS_IOC_GPIOOC_IOM 
12S1_SDI2_M1/PDMO_SDIO0_M1/12C | UX_SEL_H[15:12] = 
6_SDA_MO/UART1_RTSN_M2/PWM6_ | 4’ha 
MO/SPIO_MISO_MO/PCIE30X4_WAKE | PMU2_IOC_GPIOOC_IO 
N_M0/GPIO0_C7_d MUX_SEL_H[15:12] = 
4'h8 
Table 19-3 UART2 Interface Description 
Module Pin | Direction Pad Name IOMUX Setting 
IOMUXO 
uart_rx I BUS IOC _GPIOOB_IOM 
12S1_SCLK_M1/JTAG_TMS_M2/12C1_ | UX_SEL_H[11:8] = 4’ha 
SDA_MO/UART2_RX_MO/PCIE30X1_1 | PMU2_IOC_GPIOOB_IO 
~WAKEN_MO0/GPIO0_B6_d MUX_SEL_H[11:8] = 
4'h8 
uart_tx 0 BUS_IOC_GPIOOB_IOM 
12S1_MCLK_M1/JTAG_TCK_M2/12C1_ | UX_SEL_H[7:4] = 4’ha 
SCL_MO/UART2_TX_MO/PCIE30X1_1 | PMU2_IOC_GPIOOB_IO 
_CLKREQN_MO0/GPIO0_B5_d MUX_SEL_H[7:4] = 
4’ha 
uart_cts.n |1 GMAC1_1XD1/12S2_MCLK_M1/UART | BUS_IOC_GPIO3B_IOM 
2_CTSN/GPIO3_B4_u UX_SEL_H[3:0] = 4’ha 
uart_rts_n |O GMAC1_TXD0/12S2_SDO_M1/UART2 | BUS _IOC_GPIO3B_IOM 
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_RTSN/GPIO3_B3_u 


UX_SEL_L[15:12] = 


4'ha 
IOMUX1 
uart_rx I SDMMC_D1/PDM1_SDI2_M0/JTAG_T 
MS_M1/12C3_SDA_M4/UART2_RX_M Ree eee 
1/PWM9_M1/GPIO4_Di_u oe Se « 
uart_tx O SDMMC_D0/PDM1_SDI3_M0/JTAG_T 
CK_M1/12C3_SCL_M4/UART2_TX_M1 OSE ie ae 
/PWM8_M1/GPIO4_DO_u ae 
IOMUX2 
uart_rx I GMAC1_TXER/I2S2_SDI_M1/UART2_ | BUS_IOC_GPIO3B_IOM 
RX_M2/PWM3_IR_M1/GPIO3_B2_d UX_SEL_L[11:8] = 4’ha 
uart_tx O GMAC1_RXDV_CRS/MIPI_CAMERA4__ 
CLK_M1/UART2_TX_M2/PWM2_M1/G as, 4 ce 
PIO3_Bi_d me) aie) 
Table 19-4 UART3 Interface Description 
Module Pin | Direction Pad Name IOMUX Setting 
IOMUXO 
uart_rx I I2C3_SDA_MO/UART3_RX_MO/SPI4_ | BUS_IOC_GPIO1C_IOM 
MISO_MO/GPIO1_CO_z UX_SEL_L[3:0] = 4’ha 
uart_tx O I2C3_SCL_MO/UART3_TX_MO/SPI4_ | BUS_IOC_GPIO1C_IOM 
MOSI_MO/GPIO1_C1_z UX_SEL_L[7:4] = 4’ha 
uart_cts_n | I I2SO_SCLK/I2C6_SCL_M1/UART3_CT | BUS_IOC_GPIO1C_IOM 
SN/PWM7_IR_M2/SPI4_CSO_MO/GPI | UX_SEL_L[15:12] = 
O01_C3_d 4’ha 
uart_rts_n |O I2SO_MCLK/I2C6_SDA_M1i/UART3_R 
TSN/PWM3_IR_M2/SPI4_CLK_MO/GP | (yee trais8] ca’ha 
I01_C2_d = ia : 
IOMUX1 
uart_rx I GMAC1i_MCLKINOUT/II2S2_LRCK_M1 
/CAN1_TX_MO/UART3_RX_M1i/PWM1 Cera viene 
3_M0/GPIO3_B6_d = : 
uart_tx O GMAC1_TXEN/I2S2_SCLK_M1/CAN1_ 
RX_MO/UART3_TX_M1/PWM12_MO/G | by" cet iry:4] — a’ha 
PIO3_B5_u aba a cee 
IOMUX2 
uart_rx I CIF_D6/BT1120_D6/12S1_SDI1_M0/ 
PCIE30X2_CLKREQN_M1/I2C5_SCL_ | BUS_IOC_GPIO4A_IOM 
M2/UART3_RX_M2/SPI2_CLK_M1/GPI | UX_SEL_H[11:8] = 4’ha 
04_A6_d 
uart_tx O CIF_D5/BT1120_D5/12S1_SDIO_M0O/ 
PCIE30X1_0_PERSTN_M1/I2C3_SDA_ | BUS_IOC_GPIO4A_IOM 
_M2/UART3_TX_M2/SPI2_MOSI_M1i/ | UX_SEL_H[7:4] = 4’ha 
GPIO4_A5_d 
Table 19-5 UART4 Interface Description 
Module Pin | Direction Pad Name IOMUX Setting 
IOMUXO 
uart_rx I I2SO_SDI1/PDMO_SDI3_M0/I2C1_SD | BUS_IOC_GPIO1D_IOM 
A_M4/UART4_RX_MO/PWM1_M1/SPI1i | UX_SEL_L[15:12] = 
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_CSO_M2/GPIO1_D3_d 


4’ha 


uart_tx O 12S0_SD03/12S0_SD12/PDM0_SDI2_ 
MO/12C1_SCL_M4/UART4_TX_MO/PW eel eae 
MO_M1/SPI1_CLK_M2/GPIO1_D2_d aes 
Mart cts in. / 12S0_SDO0/12C4_SCL_M4/UART4_C hegenaeeaereae 
TSN/GPIO1_C7_d ot aie Bk 
uart_rts.n |O 12S0_LRCK/I2C2_SCL_M3/UART4_RT | BUS_IOC_GPIO1C_IOM 
SN/GPIO1_C5_d UX_SEL_H[7:4] = 4’ha 
IOMUX1 
uart_rx I CIF_D12/PCIE20X1_2_WAKEN_MO/H 
DMI_TX0_SDA_M2/12C5_ SDA_MO/UA | BUS_IOC_GPIO3D_IOM 
RT4_RX_M1/PWM8_M2/SPI3_CLK_M | UX_SEL_L[3:0] = 4’ha 
3/GPIO3_DO_u 
uart_tx O CIF_D13/PCIE20X1_2_PERSTN_MO/H 
DMI_RX_CEC_M1/UART4_TX_M1/PW ioe eae ees 
M9_M2/SPIO_MISO_M3/GPIO3_Di_d | UX-SELLL7: 
IOMUX2 
uart_rx I PDM1_SDI3_M1/PCIE30X4_PERSTN_ 
M3/UART4_RX_M2/SPIO_MOSI_M2/G © ees ieee 
PIO1_B2_d SELL it: 
uart_tx O PDM1_CLK1_M1/PCIE30X1_0.WAKE | BUS_IOC_GPIO1B_IOM 
N_M2/SATAO_ACT_LED_M1/UART4_T | UX_SEL_L[15:12] = 
X_M2/SPIO_CLK_M2/GPIO1_B3.d___| 4’ha 
Table 19-6 UART5 Interface Description 
Module Pin | Direction Pad Name IOMUX Setting 
IOMUXO 
uart_rx I SDMMC_CMD/PDM1_CLK1_M0/MCU_ 
JTAG_TCK_MO/CANO__TX_M1/UART5__ eee 
RX_MO/PWM7_IR_Mi/GPIO4_D4_u —SEL_AL3: 
uart_tx O SDMMC_CLK/PDM1_CLKO_MO/TEST__ 
CLKOUT_M0/MCU_JTAG_TMS_MO/CA | BUS_IOC_GPIO4D_IOM 
NO_RX_M1/UART5_TX_MO/GPIO4_D5 | UX_SEL_H[7:4] = 4’ha 
d 
uart_cts.n {1 SDMMC_D2/PDM1_SDI1_M0/JTAG_T 
CK_MO/I2CB_SCL_MO/UARTS_CTSN_ | Gy" cei t111:8] 2 4’ha 
MO/GPIO4_D2_u eb 
uart_rts.n 10 SDMMC_D3/PDM1_SDI0_M0/JTAG_T | BUS_IOC_GPIO4D_IOM 
MS_M0/I2C8_SDA_MO/UARTS_RTSN | UX_SEL_L[15:12] = 
_MO/PWM10_M1/GPI04_D3_u 4’ha 
IOMUX1 
uart_rx I CIF_D9/FSPI_CS1N_M2/PCIE30x4_W 
AKEN_M2/HDMI_TX1_SDA_M1/CAN2 | BUS_IOC_GPIO3C_IOM 
_TX_MO/UART5_RX_M1/SPI3_CS1_M | UX_SEL_H[7:4] = 4’ha 
3/GPIO3_C5_u 
uart_tx O CIF_D8/FSPI_CSON_M2/PCIE30X4_C 
LKREQN_M2/HDMI_TX1_CEC_M2/CA | BUS_IOC_GPIO3C_IOM 
N2_RX_MO/UARTS_TX_M1/SPI3_CSO | UX_SEL_H[3:0] = 4’ha 
_M3/GPIO3_C4_u 
uart_cts.in | 1 EMMC_DATA_STROBE/I2C2_SDA_M2 | BUS_IOC_GPIO2A_IOM 
/UARTS_CTSN_M1/GPIO2_A2_d UX_SEL_L[11:8] = 4’ha 
uart_rts_n |O EMMC_RSTN/I2C2_SCL_M2/UART5_R | BUS_IOC_GPIO2A_IOM 


TSN_M1/GPIO2_A3_d 


UX _SEL_L[15:12] = 
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4’ha 
IOMUX2 
uart_rx I EMMC_D4/I2C1_SCL_M3/UART5_RX_ | BUS_IOC_GPIO2D_IOM 
M2/GPIO2_D4_u UX_SEL_H[3:0] = 4’ha 
uart_tx O EMMC_D5/I2C1_SDA_M3/UART5S_TX | BUS _IOC_GPIO2D_IOM 
_M2/GPIO2_D5_u UX_SEL_H[7:4] = 4’ha 
Table 19-7 UART6 Interface Description 
Module Pin | Direction Pad Name IOMUX Setting 
IOMUXO 
uart_rx I GMACO_RXD2/SDIO_DO_MO0/FSPI_D | BUS_IOC_GPIO2A_IOM 
0 _M1/UART6_RX_MO/GPIO2_A6_u | UX_SEL_H[11:8] = 4’ha 
Hart cd GMACO_RXD3/SDIO_D1_M0/FSPI_D ia: Gee 
1_M1/UART6_TX_MO/GPIO2_A7_U | Ypres = 
uart_cts.n [I GMAC0_TXD2/SDIO_D3_MO0/FSPI_D3 
_M1/12C8_SDA_M1/UART6_CTSN_M Ne ar ah. 
0/GPIO2_B1_u pet = 
uart_rts.n | O GMACO_RXCLK/SDIO_D2_M0/FSPI_D 
2_M1/I2C8_SCL_M1/UART6.RTSN_M eee so) ae 
0/GPIO2_BO_u OR eee = 
IOMUX1 
uart_rx I PCIE30X1_1_CLKREQN._M2/DP0_HPD 
IN_M2/12C2_SDA_M4/UART6_RX M1 ese Ge ae 
/SPI4_MISO_M2/GPIO1_AO_d —SEL_U3:0] = 
uart_tx O PCIE30X1_1. WAKEN_M2/DP1_HPDI 
N_M2/SATA1_ACT_LED_M1/12C2_SC | BUS_IOC_GPIO1A_IOM 
L_M4/UART6_TX_M1/SPI4_MOSI_M2 | UX_SEL_L[7:4] = 4’ha 
/GPIO1_A1_d 
uart_cts.n | HDMI_TX1_SDA_M2/12C4_SCL_M3/U | BUS_IOC_GPIO1A_IOM 
ART6_CTSN_M1/PWM1_M2/SPI4_CS | UX_SEL_L[15:12] = 
0_M2/GPIO1_A3_d 4’ha 
uart_rts.n |O VOP_POST_EMPTY/I2C4_SDA_M3/UA 
RT6_RTSN_M1/PWMO_M2/SPI4_CLK_ cere eer 
M2/GPIO1_A2_d Serer yale 
IOMUX2 
uart_rx I 1250_SD02/12S0_SDI3/PDM0_SDI1_ 
MO/I2C7_SDA_M0/UART6_RX_M2/SP he Se Sas 
I1_MOSI_M2/GPIO1_D1_d pee teas 
uart_tx 0 1250_SDO1/I2C7_SCL_MO0/UART6_T1 | BUS_IOC_GPIO1D_IOM 
X_M2/SPI1_MISO_M2/GPIO1_DO_d__| UX SEL _L[3:0] = 4’ha 
Table 19-8 UART7 Interface Description 
Module Pin | Direction Pad Name IOMUX Setting 
IOMUXO 
uart_rx I GMACO_PTP_REFCLK/FSPI_CSON_M1 
/HDMI_TX1_SDA_MO/12C4_SDA_M1/ DESEO aa oe oe. 
UART7_RX_MO/GPIO2_B4_u —SEL_H[3:0] = 
uart_tx O GMACO_PPSTRING/FSPI_CS1N_M1/H 
DMI_TX1_SCL_MO/I2C4_SCL_M1/UA SEL a 
RT7_TX_MO/GPIO2_B5_u Sno oa 
uart_cts.n | GMACO_TXER/I2CO_SDA_M1/UART7_ | BUS_IOC_GPIO4C_IOM 
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CTSN_MO/PWM7_IR_M3/SPI3_CLK 


UX_SEL_H[11:8] = 4’ha 


M0O/GPIO4_C6_d 


uart_rts_n |O GMACO_RXDV_CRS/UART7_RTSN_MO 
—rts_ -RXDV_ —RTSN_MO | BUS 10C_GPIO4C_IOM 
/PwM2_M2/SPI3_CS0_MO/GPIO4_C2 i Sea ao ae 
IOMUX1 
uart_rx I GMAC1_PPSCLK/PCIE30X2_ BUTTON 
RSTN/UART7_RX_M1/SPI1_CLK_M1/ ESE a. 
GPIO3_C1_d —PEL_L7:4] = 
uart_tx O GMAC1_PPSTRIG/I2C3_SDA_M1/UAR 
BUS_IOC_GPIO3C_IOM 
T7_1X_M1/SPI1_MISO_M1/GPIO3_C ic Se We oy et 
uart_cts.n |1 GMAC1_MDIO/MIPI_TE1/12C8_SDA_ | BUS_IOC_GPIO3C_IOM 
M4/UART7_CTSN_Mi/PWM15_IR_MO | UX_SEL_L[15:12] = 
/SPI1_CS1_M1/GPI03_C3.d 4'ha 
uart_rts.n |O GMAC1_MDC/MIPI_TEO/I2C8_SCL_M 
4/UART7_RTSN_M1/PWM14_MO/SPI1 i  enteeee 
_CSO_M1/GPIO3_C2_d on ome 
IOMUX2 
uart_rx I PDM1_CLKO_M1/PCIE30X1_0_PERST 
N_M2/UART7_RX_M2/SPIO_CSO_M2/ ye SEL Ag oc aa 
GPIO1_B4_u ee eae 
uart_tx O PCIE30X1_0_CLKREQN_M2/UART7_T | BUS_IOC_GPIO1B_IOM 
X_M2/SPIO_CS1_M2/GPIO1_B5.u__| UX_SEL_H[7:4] = 4’ha 
Table 19-9 UARTS8 Interface Description 
Module Pin | Direction Pad Name IOMUX Setting 
IOMUXO 
uart_rx i MIPI_CAMERAO_CLK_MO/SPDIF1_1x 
_M1/12S1. SDOO_MO0/PCIE30X1_0_B 
UTTON_RSTN/SATA2_ACT_LED_MO/I SEL Ie ae, 
2C6_SCL_M3/UART8_RX_Mo/sPIo_c | UX-SEL_LI7:4] = 
S1_M1/GPIO4_B1_u 
uart_tx O CIF_CLKIN/BT1120_CLKOUT/I2S1_S 
DI3_MO/PCIE30X2_PERSTN_M1/I2C6 | BUS_IOC_GPIO4B_IOM 
_SDA_M3/UART8_TX_MO/SPI2_CS1_ | UX_SEL_L[3:0] = 4’ha 
M1/GPI04_BO_d 
uart_cts.n |1 CIF_VSYNC/BT1120_D9/12S1_SDO2_ 
MO/PCIE20X1_2 BUTTON_RSTN/I2C7 hen eee eae 
_SDA_M3/UART8_CTSN_MO/PWM15_ | 3,226 —TLi9#h2l = 
IR_M1/CAN1_TX_M1/GPIO4_B3_u 
uart_rts.n |O CIF_HREF/BT1120_D8/I2S1_SDO1_M 
0/PCIE30X1_1_ BUTTON_RSTN/I2C7_ 
SCL_M3/UART8_RTSN_MO/PWM14_M Cee Tl ec a 
1/SPIO_CSO_M1/CAN1_RXx_M1i/GPIo | UX-SEL_I11-8] = 
4 B2u 
IOMUX1 
uart_rx I GMAC1_RXD3/SDIO_D3_M1/12S3_S 
DO/AUDDSM_RN/FSPI_D3_M2/UART ene 
8 _RX_M1/SPI4_CSO_M1/GPIO3_A3__ | yawn tel = 
u 
uart_tx O GMAC1_RXD2/SDIO_D2_M1/12S3_LR | BUS_IOC_GPIO3A_IOM 


CK/AUDDSM_LP/FSPI_D2_M2/UART8 


UX _SEL_L[11:8] = 4’ha 
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_TX_M1/SPI4_CLK_M1/GPIO3_A2_u 


uart_cts'n | 1 GMAC1_RXCLK/SDIO_CLK_M1/MIPI_ 
CAMERAQ_CLK_M1/FSPI_CLK_M2/12_ | BUS_IOC_GPIO3A_IOM 
C4_SDA_MO/UART8_CTSN_M1i/GPIO_ | UX_SEL_H[7:4] = 4’ha 
3 A5d 
uart_rts.n | O GMAC1_TXCLK/SDIO_CMD_M1/12S3_ 
SDI/AUDDSM_RP/UART8_RTSN_M1/S Cee fa oaks 
PI4_CS1_M1/GPIO3_A4_d SOR nl sO) = 
Table 19-10 UART9 Interface Description 
Module Direction Pad Name IOMUX Setting 
Pin 
TOMUXO 
uart_rx I GMACO_PPSCLK/TEST_CLKOUT_M1/ 
HDMI_TX1_CEC_MO/UART9_RX_MO/ Se. wo) < aha 
SPI1_CS1_M0/GPIO2_C4 _d FoR MS :0] = 
uart_tx O GMACO_RXD1/12C6_SDA_M2/UART9 
BUS_IOC_GPIO2C_IOM 
_TX_MO/SPI1_MOSI_MO/GPIO2_C2_ ore 
uart_cts.n |1 GMACO_MDIO/12C0_SCL_M1/UART9__ 
CTSN_MO/PWM6_M2/SPI3_ MOSI_MO CELA ee 
/GPIO4_C5_d —SEL_ALZ:4] = 
uart_rts_n |O GMACO_MDC/I2C7_SDA_M1/UART9__ 
RTSN_M0/PWM5_M2/SPI3. MISO_MO Orel ans oes 
/GPIO4_C4_d —PEL_ALS:0] = 
IOMUX1 
uart_rx I BT1120_D11/PCIE30X4_WAKEN_M1/ 
HDMI_RX_CEC_M0/SATA1_ACT_LED_ | BUS_IOC_GPIO4B_IOM 
MO/UART9_RX_M1/PWM12_M1/SPI3_ | UX_SEL_H[7:4] = 4’ha 
MISO_M1/GPIO4_B5_d 
uart_tx O CIF_CLKOUT/BT1120_D10/12S1_SDO 
3_MO/PCIE30X4_CLKREQN_M1/DP0_ | BUS_IOC_GPIO4B_IOM 
HPDIN_MO/SPDIFO_TX_M1/UART9_T | UX_SEL_H[3:0] = 4’ha 
X_M1/PWM11_IR_M1/GPIO4_B4_u 
uart_cts_n | 1 CIF_D1/BT1120_Di/I2S1_SCLK _MO/ 
PCIE30X1_1_WAKEN_M1/UART9_CTS ester ee ear 
N_M1/SPIO_MOSI_Mi/GPIO4_Ai_d -SEL_LU7:4] = 
uart_rts.n |O CIF_D0/BT1120_D0/12S1_MCLK_MO/ 
PCIE30X1_1_CLKREQN_Mi/UART9_R | BUS_IOC_GPIO4A_IOM 
TSN_M1/SPIO_MISO_M1/GPIO4_A0_ | UX_SEL_L[3:0] = 4’ha 
d 
IOMUX2 
uart_rx I HDMI_TX0_HPD_M1/PCIE30X2__PERS 
TN_M2/HDMI_RX_HPDOUT_M1/MCU_ | BUS_IOC_GPIO3D_IOM 
JTAG_TCK_M1/UART9_RX_M2/SPIO__ | UX_SEL_H[3:0] = 4’ha 
CSO_M3/GPIO3_D4_d 
uart_tx O PCIE30X4_BUTTON_RSTN/DP1_HPDI 
N_MO/MCU_JTAG_TMS_M1/UART9_T | BUS_IOC_GPIO3D_IOM 
X_M2/PWM11_IR_M3/SPIO_CS1_M3/ | UX_SEL_H[7:4] = 4’ha 
GPIO3_D5_d 
uart_cts.n | 1 CIF_D15/PCIE30X2_WAKEN_M2/HDM 


I_RX_SDA_M1/12C7_SDA_M2/UART9 
_CTSN_M2/PWM10_M2/SPIO_CLK_M 
3/GPIO3_D3_d 


BUS _ IOC _GPIO3D_IOM 
UX_SEL_L[15:12] = 
4’ha 
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Module Direction Pad Name IOMUX Setting 
Pin 
uart_rts_n |O CIF_D14/PCIE30X2_CLKREQN_M2/H 


DMI_RX_SCL_M1/I2C7_SCL_M2/UAR | BUS_IOC_GPIO3D_IOM 
T9_RTSN_M2/SPIO_MOSI_M3/GPIO3 | UX_SEL_L[11:8] = 4’ha 
_D2_d 


Notes: I=input, O=output, I/O=input/output, bidirectional. 


19.6 Application Notes 
19.6.1 None FIFO Mode Transfer Flow 


IDLE 


Set LCRI[7] to 
select DLL,DLH 


Set LCR[1:0] to 
select data width 


Set DLL,DLH to 
decide baud rate 


Write data to THR 
Set MCR to start 
the transfer 


Fig. 19-7 UART none fifo mode 


19.6.2 FIFO Mode Transfer Flow 
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IDLE 


Set LCRI[7] to 
select DLL,DLH 


Set LCR[1:0] to 
select data width 


| 


Set FCR to enable Set DLL,DLH to 
fifo mode decide baud rate 


| 


Write data to 
THR/STHR 
Set MCR to start 
the transfer 


v 


Fig. 19-8 UART fifo mode 


The UART is an APB slave performing: 

Serial-to-parallel conversion on data received from a peripheral device. Parallel-to-serial 
conversion on data transmitted to the peripheral device. The CPU reads and writes data and 
control/status information through the APB interface. The transmitting and receiving paths 
are buffered with internal FIFO memories enabling up to 64-bytes to be stored 
independently in both transmit and receive modes. A baud rate generator can generate a 
common transmit and receive internal clock input. The baud rates will depend on the 
internal clock frequency. The UART will also provide transmit, receive and exception 
interrupts to system. A DMA interface is implemented for improving the system 
performance. 

19.6.3 Baud Rate Calculation 

UART clock generation 

The following figures shows the UART clock generation. UARTs source clocks can be selected 
from different PLL outputs. UART clocks can be generated by 1 to 64 division of its source 
clock, or can be fractionally divided again, or be provided by XIN24M. 
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clk_uart1_src_div 
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clk_uart2_src_div 
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clk_uart1_frac_div 
FRACB_S42([31:0]{1311710} 


xin_oscO_func 


clk_uart2_frac_div 
FRACB_S44[31:0]{1311710} 


xin_oscO_func 


v 


clk_uart3_src_div 
$45[6:2]{1} 


clk_uart4_src_div 
S47[6:2]{1} 


clk_uart3_frac_div 
FRACB_S46[31:0]{1311710} 


y 


xin_oscO_func 


clk_uart4_frac_div 
FRACB_S48[31:0]{1311710} 


Fig. 19-9 UARTO-UART4 clock generation 
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Fig. 19-10 UART5-UART9 clock generation 


UART baud rate configuration 
The following table provides some reference configuration for different UART baud rates. 


Table 19-11 UART baud rate configuration 
1152/50625 to get 14.7456MHz clock; Configure UART_DLL to 8. 
1152/50625 to get 14.7456MHz clock; Configure UART_DLL to 2. 
1152/50625 to get 14.7456MHz clock; Configure UART_DLL to 1. 


get 24MHz clock; Configure UART_DLL to 1. 
get 48MHz clock; Configure UART_DLL to 1. 
get 64MHz clock; Configure UART_DLL to 1. 
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Chapter 20 GPIO 


20.1 Overview 


GPIO is a programmable General Purpose Programming I/O peripheral. This component is an 
APB slave device. GPIO controls the output data and direction of external I/O pads. It can 
also read back the data on external pads using memory-mapped registers. 

GPIO supports the following features: 

32 bits APB data bus width 

Up to 32 independently configurable signals 

Software control registers with write mask for each bit of each signal 

Configurable debounce logic with a slow clock to debounce interrupts 

Configurable interrupt mode 

Two virtual OS with independent control registers can be supported 

In two virtual OS model, each OS has independent interrupt 

Not in two virtual OS model, two interrupts with priority can be set 


20.2 Block Diagram 


GPIO 
External Data 
= vo N xpins 
Port | O 
~ Interface | ] 
APB APB | | 
Interface 
Interrupt Request 
>| Interrupt P q 
la— Detection 


Fig. 20-1 GPIO Block Diagram 

GPIO is comprised of: 
@ APB Interface 
The APB Interface implements the APB slave operation. Its data bus width is 32 bits. 
@ 1/0 Port Interface 
External data interface to or from I/O pads. 
@ Interrupt Detection 

Interrupt interface to or from interrupt controller. 


20.3 Function Description 


20.3.1 Data Control 

Under software control, the data and direction control for the signal are sourced from the 
port data registers (GPIO_SWPORT_DR_L/GPIO_SWPORT_DR_H) and direction control 
registers (GPIO_SWPORT_DDR_L/GPIO_SWPORT_DRR_H). 

The direction of the external I/O pad is controlled by the value of the port data direction 
registers. The data written to these memory-mapped registers gets mapped onto an output 
signal (gpio_port_ddr) of the GPIO peripheral. This output signal controls the direction of an 
external I/O pad. The default data direction is Input. 

The data written to the port data registers drives the output buffer (gpio_port_dr) of the I/O 
pad. 

External data are input on the external data signal (gpio_ext_port). Reading the external 
signal register (GPIO_EXT_PORT) shows the value of this signal, regardless of the direction. 
This register is read-only, meaning that it cannot be written from the APB software interface. 
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20.3.2 Interrupts 

I/O port can be programmed to accept external signals as interrupt sources on any of the 
bits of the signal. The type of interrupt is programmable with one of the following settings: 
@ Active-high and level 

@ Active-low and level 

@ Rising edge 

@ Falling edge 

@ Both the rising edge and the falling edge 

The interrupts can be masked by programming the GPIO_INT_MASK_L/GPIO_INT_MASK_H 
registers. The interrupt status can be read before masking (GPIO_INT_RAWSTATUS) and 
after masking (GPIO_INT_STATUS). 

For edge-sensitive interrupts, the Interrupt Service Routine (ISR) can clear the interrupt by 
writing a 1 to the corresponding bit of the GPIO_PORT_EOI_L/GPIO_PORT_EOI_H registers. 
This write operation also clears the interrupt status and raw status registers. Writing to the 
interrupt clear registers has no effect on level-sensitive interrupts. If level-sensitive 
interrupts cause the processor to interrupt, then the ISR can poll the interrupt raw status 
register until the interrupt source disappears, or it can write to the interrupt mask register 
to mask the interrupt before exiting the ISR. If the ISR exits without masking or disabling 
the interrupt prior to exiting, then the level-sensitive interrupt repeatedly requests an 
interrupt until the interrupt is cleared at the source. 

The interrupts are combined into an active-high interrupt output signal. In order to mask the 
combined interrupt, all individual interrupts have to be masked. The single combined 
interrupt does not have its own mask bit. 

Whenever I/O port is configured for interrupts, the data direction must be set to Input. If 
the data direction is reprogrammed to Output, then any pending edge-sensitive interrupts 
are not lost. However, no new interrupts are generated, and level-sensitive interrupts are 
lost. 

Interrupt signals are internally synchronized to a system clock pclk_intr, which is connected 
to the APB bus clock pclk. Therefore, the pclk needs to be running for interrupt detection. 
20.3.3 Debounce Operation 

The external signal can be debounced to remove any spurious glitches that are less than one 
period of the external debouncing clock. 

When an input interrupt signal is debounced using a slow debounce clock (external input 
clock dbclk or internal divided clock dbclk_div), the signal must be active for a minimum of 
two cycles of the debounce clock to guarantee that it is registered. Any input pulse widths 
less than a debounce clock period are bounced. A pulse width between one and two 
debounce clock widths may or may not propagate, depending on its phase relationship to 
the debounce clock. If the input pulse spans two rising edges of the debounce clock, it is 
registered. If it spans only one rising edge, it is not registered. 

The debounce function can be controlled by programming the debounce enable registers 
(GPIO_DEBOUNCE_L/GPIO_DEBOUNCE_H), debounce clock divide enable registers 
(GPIO_DBCLK_DIV_EN_L/GPIO_DBCLK_DIV_EN_H) and debounce clock divide control 
register (GPIO_DBCLK_DIV_CON). 

20.3.4 Two OS Operation and Tow Interrupts 

To select this model, virtual enable register should be set(GPIO_VIRTUAL_EN). Then all the 
configure can be allotted to two OS (for example OS_A and OS _B). OS_A will use the 
original address offset, OS_B will use the offset + 0x1000. The 32 bit I/O port should also 
be allotted to the OS by setting reg group registers(GPIO_REG_GROUP_L and 
GPIO_REG_GROUP_H). Once reg group is set, the I/O operation can only be used by the 
setting address offset. Each OS has its own interrupt for I/O port, this is depended on reg 
group. 

If virtual enable register is disable, reg group can also be used to allotted I/O interrupt. 
These two independent interrupts may be used for priority interrupt setting. 


20.4 Register Description 


This section describes the control/status registers of the design. Software should read and 
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write these registers using 32-bits accesses. There are five GPIOs (GPIOO in PD_PMU, 
GPIO1/GPIO2/GPIO3/GPIO4 in PD_BUS), and each of them has same register group. 
Therefore, five GPIOs’ register groups have five different base addresses. 

20.4.1 Registers Summary 


Reset ih 
[name | ovtest [sce] Sat | Descition 


GPIO_ SWPORT DR _L 0x0000 |W _ |0x00000000 |Port Data Register (Low) 
GPIO_SWPORT DR_H 0x0004 |W [0x00000000 |P 
GPIO_SWPORT DDR L_ [0x0008 |W _ |0x00000000 |P 


GPIO_SWPORT DDR _H 0x000C w_ |oxo0000000 


IGPIO.INTENH | 
IGPIO INT MASK L | 
IGPIO INT TYPE L | 
IGPIO INT TYPE H | 


GPIO_INT BOTHEDGE L |0x0030 ww |oxo0000000 


ort Data Direction Register (Low 
Port Data Direction Register 
(High) 


Interrupt Both Edge Type Register 
(Low) 


GPIO INT BOTHEDGE H |0x0034 0x00000000 rn Both Edge Type Register 
0 


GPIO DEBOUNCE L 0x0038 |W {[0x00000000 |Debounce Enable Register (Low 


DBCLK Divide Enable Register 
(Low) 


GPIO DBCLK DIV EN H |0x0044 jw |oxo0000000 noe Divide: Enable Register 


[GPIO_INT RAWSTATUS _| 0x00000000 
0x00000000 
lw 
GPIO_EXT PORT lw | 
Ww 


GPIO DBCLK DIV EN L |0x0040 w_ |oxo0000000 


GPIO PORT EOI H 0x0064 W 0x00000000 
GPIO EXT PORT 0x0070 WwW x00000000 |External Port Data Register 
GPIO_ VER ID 0x0078 0x0101157C |Version ID Register 


W 
GPIO_GPIO RES GREE /0x0100 w_ |oxoo000000 GPIO Group Control 
a (Oxoid w  |oxooooFFFF GPIO Group Control 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access WORD (64 bits) access 

20.4.2 Detail Registers Description 

GPIO_SWPORT DRL 

Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 


write_mask 
; Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci eescription 


swport_dr_low 
Output data for the lower 16 bits of I/O Port, each bit is 
individual. 
1'bO: Low 

15:0 |RW |0x0000 1'b1: High 
Values written to this register are output on the I/O signals for 
the lower 16 bits of I/O Port if the corresponding data direction 
bits for I/O Port are set to Output mode. The value read back is 
equal to the last value written to this register. 


GPIO SWPORT DR _H 
Address: Operational Base + offset (0x0004) 


| Bit _|Attr| Reset Value 


write_mask 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


swport_dr_high 
Output data for the upper 16 bits of I/O Port, each bit is 
individual. 
1'bO: Low 

15:0 |RW |0x0000 1'b1: High 
Values written to this register are output on the I/O signals for 
the upper 16 bits of I/O Port if the corresponding data direction 
bits for I/O Port are set to Output mode. The value read back is 
equal to the last value written to this register. 


GPIO SWPORT DDR L 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 


write_mask 
f Write enable for lower 16 bits, each bit is individual. 
31-16) WO:|0x0000 1'bO: Write access disable 
1'b1: Write access enable 


swport_ddr_low 
Data direction for the lower 16 bits of I/O Port, each bit is 
individual. 

15:0 |RW /0x0000 1'bO: Input 
1'b1: Output 
Values written to this register independently control the direction 
of the corresponding data bit in the lower 16 bits of I/O Port. 


GPIO SWPORT DDR H 
Address: Operational Base + offset (OxO00C 


| Bit_|Attr| Reset Value 


write_mask 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


swport_ddr_high 
Data direction for the upper 16 bits of I/O Port, each bit is 
individual. 

15:0 |RW |/0x0000 1'bO: Input 
1'b1: Output 
Values written to this register independently control the direction 
of the corresponding data bit in the upper 16 bits of I/O Port. 


GPIO INT EN L 
Address: Operational Base + offset (0x0010 


| Bit_|Attr| Reset Value 


write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


int_en_low 
Allows each bit of the lower 16 bits of I/O Port to be configured 
for interrupts. 
1'bO: Interrupt is disabled 
. 1'b1: Interrupt is enabled 

Boe: (RW Oxdee Whenever a 1 is written to a bit of this register, it configures the 
corresponding bit on I/O Port to become an interrupt source; 
otherwise, I/O Port operates as a normal GPIO signal. Interrupts 
are disabled on the corresponding bits of I/O Port if the 
corresponding data direction register is set to Output. 


GPIO INT EN _H 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value 


write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


int_en_high 
Allows each bit of the upper 16 bits of I/O Port to be configured 
for interrupts. 
1'bO: Interrupt is disabled 
. 1'b1: Interrupt is enabled 

B20: RW OXON Whenever a 1 is written to a bit of this register, it configures the 
corresponding bit on I/O Port to become an interrupt source; 
otherwise, I/O Port operates as a normal GPIO signal. Interrupts 
are disabled on the corresponding bits of I/O Port if the 
corresponding data direction register is set to Output. 


GPIO_ INT MASK _L 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value 


write_mask 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


int_mask_low 
Controls whether an interrupt on the lower 16 bits of I/O Port can 
create an interrupt for the interrupt controller by not masking it. 
’ 1'bO: Interrupt is unmasked 

BOD, |W Ox R00 1'b1: Interrupt is masked 
Whenever a 1 is written to a bit in this register, it masks the 
interrupt generation capability for this signal; otherwise 
interrupts are allowed through. 


GPIO INT MASK_H 
Address: Operational Base + offset (0x001C) 


| Bit |Attr| Reset Value 


write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31 16/WO. |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


int_mask_high 
Controls whether an interrupt on the upper 16 bits of I/O Port can 
create an interrupt for the interrupt controller by not masking it. 
. 1'bO: Interrupt is unmasked 

Boe: (RW Oxdee 1'b1: Interrupt is masked 
Whenever a 1 is written to a bit in this register, it masks the 
interrupt generation capability for this signal; otherwise 
interrupts are allowed through. 


GPIO INT TYPE L 
Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 


write_mask 
; Write enable for lower 16 bits, each bit is individual. 
ohet6 WO" /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


int_type_low 
Controls the type of interrupt that can occur on the lower 16 bits 
of I/O Port. 
1'bO: Level-sensitive 

BORO RG OxeCoe 1'b1: Edge-sensitive 
Whenever a 1 is written to a bit of this register, it configures the 
interrupt type to be edge-sensitive; otherwise, it is level- 
sensitive. 


GPIO_ INT TYPE H 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value, 


PC escription 
write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| Ci@eescription 


int_type_high 
Controls the type of interrupt that can occur on the upper 16 bits 
of I/O Port. 
1'bO: Level-sensitive 

BOD, |W Ox R00 1'b1: Edge-sensitive 
Whenever a 1 is written to a bit of this register, it configures the 
interrupt type to be edge-sensitive; otherwise, it is level- 
sensitive. 


GPIO INT POLARITY L 
Address: Operational Base + offset (0x0028) 


| Bit |Attr| Reset Value 


write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31 16/WO. |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


int_polarity_low 
Controls the polarity of edge or level sensitivity that can occur on 
the lower 16 bits of I/O Port. 
1'bO: Active-low 

Boe: (RW Oxdee 1'b1: Active-high 
Whenever a 1 is written to a bit of this register, it configures the 
interrupt type to rising-edge or active-high sensitive; otherwise, 
it is falling-edge or active-low sensitive. 


GPIO INT POLARITY H 
Address: Operational Base + offset (Ox002C 


| Bit_|Attr| Reset Value 


write_mask 
; Write enable for lower 16 bits, each bit is individual. 
ohet6 WO" /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


int_polarity_high 
Controls the polarity of edge or level sensitivity that can occur on 
the upper 16 bits of I/O Port. 
1'bO: Active-low 

ROnGUL RNG: DAEOOE 1'b1: Active-high 
Whenever a 1 is written to a bit of this register, it configures the 
interrupt type to rising-edge or active-high sensitive; otherwise, 
it is falling-edge or active-low sensitive. 


GPIO INT BOTHEDGE L 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
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| Bit |Attr|ResetValue| ss Ci@eescription 


int_bothedge_low 
Controls the edge type of interrupt that can occur on the lower 16 
bits of I/O Port. 
1'bO: Disable both-edge detection 
1'b1: Enable both-edge detection 
Whenever a particular bit is programmed to 1, it enables the 
. generation of interrupts on both the rising edge and the falling 

SEM EY Ieee edge of an external input signal corresponding to that bit on I/O 
Port. The values programmed in the registers int_type_low and 
int_polarity_low for this particular bit are not considered when 
the corresponding bit of this register is set to 1. Whenever a 
particular bit is programmed to O, the interrupt type depends on 
the value of the corresponding bits in the int_type_low and 
int_polarity_low registers. 


GPIO INT BOTHEDGE H 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value 


write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


int_bothedge_high 
Controls the edge type of interrupt that can occur on the upper 
16 bits of I/O Port. 
1'bO: Disable both-edge detection 
1'b1: Enable both-edge detection 
Whenever a particular bit is programmed to 1, it enables the 
; generation of interrupts on both the rising edge and the falling 

£0) Re Oxa00 edge of an external input signal corresponding to that bit on I/O 
Port. The values programmed in the registers int_type_high and 
int_polarity_high for this particular bit are not considered when 
the corresponding bit of this register is set to 1. Whenever a 
particular bit is programmed to O, the interrupt type depends on 
the value of the corresponding bits in the int_type_high and 
int_polarity high registers. 


GPIO DEBOUNCE L 
Address: Operational Base + offset (0x0038 


| Bit_|Attr| Reset Value 


write_mask 
: Write enable for lower 16 bits, each bit is individual. 
SLAB IWR | 0Rp000 1'bO: Write access disable 
1'b1: Write access enable 


debounce_low 
Controls whether an external signal of the lower 16 bits of I/O 
Port that is the source of an interrupt needs to be debounced to 
remove any spurious glitches. 

15:0 |RW |0x0000 1'bO: Disable debounce 
1'b1: Enable debounce 
Writing a 1 to a bit in this register enables the debouncing 
circuitry. A signal must be valid for two periods of an external 
clock before it is internally processed. 


GPIO_DEBOUNCE H 
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Address: Operational Base + offset (Ox003C 


| Bit_|Attr| Reset Value 


write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


debounce_high 
Controls whether an external signal of the lower 16 bits of I/O 
Port that is the source of an interrupt needs to be debounced to 
remove any spurious glitches. 

15:0 |RW |0x0000 1'bO: Disable debounce 
1'b1: Enable debounce 
Writing a 1 to a bit in this register enables the debouncing 
circuitry. A signal must be valid for two periods of an external 
clock before it is internally processed. 


GPIO DBCLK DIV EN L 
Address: Operational Base + offset (0x0040) 


| Bit |Attr| Reset Value 


write_mask 
; Write enable for lower 16 bits, each bit is individual. 
ol eh6| WO” /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


dbclk_div_en_low 
Controls whether to use the internal divided clock when debounce 
function is enabled for an external signal of the lower 16 bits of 
I/O Port. 
1'bO: Disable divider for debounce clock 
1'b1: Enable divider for debounce clock 

BO: ME 0x8 000 Whenever a 1 is written to a bit of this register, the clock divided 
from dbclk is used as debounce clock; otherwise, the original 
dbclk is used. The clock divide factor depends on the register 
dbclk_div_con. The values programmed in this register for this 
particular bit are not considered when the corresponding bit of 
the register debounce_low is set to O. 


GPIO DBCLK DIV EN H 
Address: Operational Base + offset (0x0044 


| Bit |Attr|/ResetValue| Ci escription = 


write_mask 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO _|0x0000 1'bO: Write access disable 
1'b1: Write access enable 


dbclk_div_en_high 
Controls whether to use the internal divided clock when debounce 
function is enabled for an external signal of the upper 16 bits of 
I/O Port. 
1'bO: Disable divider for debounce clock 
1'b1: Enable divider for debounce clock 

Bo20: RW Ox 0800 Whenever a 1 is written to a bit of this register, the clock divided 
from dbclk is used as debounce clock; otherwise, the original 
dbclk is used. The clock divide factor depends on the register 
dbclk_div_con. The values programmed in this register for this 
particular bit are not considered when the corresponding bit of 
the register debounce_high is set to 0. 
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GPIO DBCLK DIV CON 

Address: Operational Base + offset (0x0048 

| Bit |Attr|ResetValue|  ———“s——“‘SSW:#éCéi scription =— (Cd 
31:24[RO [0x00 ——sireserved ————is—“‘“‘“‘(C*S*S™*~*~™~SCS 


‘ dbclk_div_con 
0x000001 | abelk_div = dbclk / (dbclk_div_con + 1) 


GPIO INT STATUS 
Address: Operational Base + offset (0x0050 


| Bit |Attr/ResetValue| ss —“*;‘“C:C*éS eScription=— (“sd 
. int_status 
31:0 RO OxG0000800 Interrupt status of I/O Port. 


GPIO_ INT RAWSTATUS 
Address: Operational Base + offset (0x0058) 


| Bit |Attr|ResetValue| Ci eescription 
. int_rawstatus 
31:0 |ro | DxOUn pone Interrupt raw status of I/O Port (premasking bits). 


GPIO PORT EOI L 
Address: Operational Base + offset (0x0060) 


| Bit |Attr| Reset Value, 


Pt escription sd 
write_mask 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


port_eoi_low 
Controls the clearing of edge type interrupts from the lower 16 
bits of I/O Port. 
1'bO: Nothing 
15:0 R/W 0x0000 1'b1: Clear edge-sensitive interrupt 

“™ SC When a 1 is written into a corresponding bit of this register, the 
interrupt is cleared and the bit is self cleared at once. Writing to 
this register has no effect on level-sensitive interrupts. All 
interrupts are cleared when I/O Port is not configured for 
interrupts. 


GPIO PORT EOI H 
Address: Operational Base + offset (0x0064) 


| Bit |Attr| Reset Value, 


Pit iéecription sd 
write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


port_eoi_high 
Controls the clearing of edge type interrupts from the upper 16 
bits of I/O Port. 
1'bO: Nothing 
15:0 R/W 0x0000 1'b1: Clear edge-sensitive interrupt 

“™ 1SC When a 1 is written into a corresponding bit of this register, the 
interrupt is cleared and the bit is self cleared at once. Writing to 
this register has no effect on level-sensitive interrupts. All 
interrupts are cleared when I/O Port is not configured for 
interrupts. 


GPIO_EXT_ PORT 
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Address: Operational Base + offset (0x0070 


Reset Value 


[Attr| 
ext_port 
external I/O Port. 


GPIO VER_ID 
Address: Operational Base + offset (0x0078) 


[Attr/ResetValue| —“‘“;™SCéieScription — 
: ver_id 


GPIO GPIO REG GROUP L 
Address: Operational Base + offset (0x0100) 


| Bit _|Attr| Reset Value 


write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio_reg_group_low 
This register control the low 16 bit of GPIO and each bit 
corresponds each GPIO. 
When virtual_en=1'b1: 
15:0 |RW /0x0000 1'b1: GPIO control by OS_A with offset 0x0000 
1'bO: GPIO control by OS_B with offset 0x1000 
When virtual_en=1'b0: 
1'b1: GPIO interrupt connect to gpio_int_flag 
1'bO: GPIO interrupt connect to gpio_int_flag_exp 


GPIO GPIO REG GROUP H 
Address: Operational Base + offset (0x0104) 


| Bit |Attr| Reset Value 


write_mask 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


gpio_reg_group_high 
This register control the high 16 bit of GPIO and each bit 
corresponds each GPIO. 
When virtual_en=1'b1: 
15:0 |RW |Oxffff 1'b1: GPIO control by OS_A with offset 0x0000 
1'bO: GPIO control by OS_B with offset 0x1000 
When virtual_en=1'b0: 
1'b1: GPIO interrupt connect to gpio_int_flag 
1'bO: GPIO interrupt connect to gpio_int_flag_exp 


GPIO GPIO VIRTUAL EN 
Address: Operational Base + offset (0x0108) 


| Bit _|Attr| Reset Value 


write_mask 
‘ Write enable for lower 16 bits, each bit is individual. 
SLE LOIWO \/0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —Cs—SsSSSSC‘(sSY 


[15:1 [RO |0x0000 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


gpio_virtual_en 


1'b1: Enable virtual, two OS supported 


pw oe 


20.5 Interface Description 
Table 20-1 GPIO Interface Description 


1'bO: Disable virtual. 


Module Pin 


Pad Name 


IOMUX Setting 


GPIOO Interface 


gpioO_port[0] 


REFCLK_OUT/GPIOO_A0O_d 


PMU1_IOC_GPIOOA_IOMU 
X_SEL_L[3:0]=4’b0O 


gpioO_port[1] 


TSADC_SHUT_ORG/TSADC_SHUT/GPIOO_A 
1 z 


PMU1_IOC_ GPIOOA_IOMU 
X_SEL_L[7:4]=4’b0O 


gpioO_port[2] 


PMIC_SLEEP1/GPIO0O_A2_d 


PMU1_IOC_GPIOOA_IOMU 
X_SEL_L[11:8]=4’bO 


gpioO_port[3] 


PMIC_SLEEP2/GPIO0O_A3_d 


PMU1_IOC_GPIOOA_IOMU 
X_SEL_L[15:12]=4’b0 


gpioO_port[4] 


SDMMC_DET/GPIOO_A4_u 


PMU1_IOC_GPIOOA_IOMU 
X_SEL_H[3:0]=4’bO 


gpioO_port[5] 


SPI2_CLK_M2/SDMMC_PWREN/PMU_DEBU 
G/GPIOO_A5_d 


PMU1_IOC_GPIOOA_IOMU 
X_SEL_H[7:4]=4’b0O 


gpioO_port[6] 


SPI2_MOSI_M2/12C0_SDA_M0/GPIOO_A6_z 


PMU1_IOC_GPIOOA_IOMU 
X_SEL_H[11:8]=4’bO 


gpioO_port[7] 


PMIC_INT_L/GPIOO_A7_u 


PMU1_IOC_GPIOOA_IOMU 
X_SEL_H[15:12]=4’b0O 


gpioO_port[8] 


SPI2_CS1_M2/l2C1_SCL_M1/UARTO_RX_M1 
/GPIOO_BO_z 


PMU1_IOC_GPIOOB_IOMU 
X_SEL_L[3:0]=4’bO 


gpio0_port[9] 


SPI2_CSO_M2/l2C1_SDA_M1/PWM5_M0/UA 
RT0O_TX_M1/GPIO0O_B1_z 


PMU1_IOC_GPIOOB_IOMU 
X_SEL_L[7:4]=4’b0O 


gpioO_port[10] 


CLK32K_IN/CLK382K_OUT0/GPIO0_B2_u 


PMU1_IOC_GPIOOB_IOMU 
X_SEL_L[11:8]=4’b0O 


gpioO_port[11] 


SPI2_MISO_M2/l2C0_SCL_M0/GPIOO_B3_z 


PMU1_IOC_GPIOOB_IOMU 
X_SEL_L[15:12]=4'’b0 


gpioO_port[13] 


I2S51_MCLK_M1/JTAG_TCK_M2/l2C1_SCL_M 
0/UART2_TX_MO0/PCIE30X1_1_CLKREQN_M 
0/GPIOO_B5_d 


PMU2_IOC_GPIOOB_IOMU 
X_SEL_H[7:4]=4’bO 
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Module Pin 


gpioO_port[14] 


Pad Name 


I2S51_SCLK_M1/JTAG_TMS_M2/l2C1_SDA_M 
0/UART2_RX_MO/PCIE30X1_1_WAKEN_MO/ 
GPIO0_B6_d 


IOMUX Setting 


PMU2_IOC_GPIOOB_IOMU 
X_SEL_H[11:8]=4’bO 


gpioO_port[15] 


12S1_LRCK_M1/PWM0_MO0/l2C2_SCL_M0/CA 
NO_TX_M0/SPIO_CS1_M0/PCIE30X1_1_PER 
STN_MO0/GPIOO_B7_d 


PMU2_IOC_GPIOOB_IOMU 
X_SEL_H[15:12]=4’b0 


gpioO_port[16] 


PDMO0_CLKO_M1/PWM1_M0/l2C2_SDA_M0/C 
ANO_RX_MO/SPIO_MOSI_M0/PCIE30X1_0_C 


PMU2_IOC_GPIOOC_IOMU 
X_SEL_L[3:0]=4’b0 


LKREQN_M0/GPIOO_CO_d 


gpioO_port[17] 


PMIC_SLEEP3/GPIOO_C1_d 


PMU2_IOC_GPIOOC_IOMU 
X_SEL_L[7:4]=4’b0 


gpioO_port[18] 


PMIC_SLEEP4/GPIO0O_C2_d 


PMU2_IOC_GPIOOC_IOMU 
X_SEL_L[11:8]=4’b0O 


gpioO_port[19] 


PMIC_SLEEP5/GPIOO_C3_d 


PMU2_IOC_GPIOOC_IOMU 
X_SEL_L[15:12]=4’b0 


gpioO_port[20] 


PDMO0_CLK1_M1/PWM2_M0/UARTO_RX_MO/I 
2C4_SDA_M2/DP0_HPDIN_M1/PCIE30X1_0 


PMU2_IOC_GPIOOC_IOMU 
X_SEL_H[3:0]=4’bO 


WAKEN_MO0/GPIOO_C4_d 


gpioO_port[21] 


I251_SDIO_M1/GPU_AVS/UART0O_TX_M0/l2C 
4 SCL_M2/DP1_HPDIN_M1/PWM4_MO0/PCIE 
30X1_0_PERSTN_M0/GPIOO_C5_u 


PMU2_IOC_GPIOOC_IOMU 
X_SEL_H[7:4]=4’b0O 


gpioO_port[22] 


12S51_SDI1_M1/NPU_AVS/UART0O_RTSN/PW 
M5_M1/SP10_CLK_M0/PCIE30X4_ CLKREQN 
_M0/SATA_CP_POD/GPIO0O_C6_u 


PMU2_IOC_GPIOOC_IOMU 
X_SEL_H[11:8]=4’bO 


gpioO_port[23] 


I2S1_SDI2_M1/PDM0_SDI0O_M1/l2C6_SDA_M 
0/UART1_RTSN_M2/PWM6_M0/SPIO_MISO 


PMU2_IOC_GPIOOC_IOMU 
X_SEL_H[15:12]=4’b0O 


MO0/PCIE30X4_WAKEN_M0/GPIO0O_C7_d 


gpioO_port[24] 


12S1_SDI3_M1/PDM0_SDI1_M1/l2C6_SCL_M 
0/UART1_CTSN_M2/PWM7_IR_MO0/SPI3_MIS 
O_M2/PCIE30X4_PERSTN_MO0/GPIOO_DO_d 


PMU2_IOC_GPIOOD_IOMU 
X_SEL_L[3:0]=4’bO 


gpioO_port[25] 


12S1_SDO0_M1/CPU_BIGO_AVS/I2C0_SCL_ 
M2/UARTO_CTSN/UART1_TX_M2/HDMI_RX 


PMU2_IOC_GPIOOD_IOMU 
X_SEL_L[7:4]=4’b0O 


SDA_M0/SPIO_CSO_M0/PCIE30X2_CLKREQ 
N_M0/HDMI_TX0_CEC_M1/GPIO0_D1_u 


gpioO_port[26] 


I2S1_SDO1_M1/l2CO_SDA_M2/UART1_RX_ 
M2/HDMI_RX_SCL_MO0/SPI3_ MOSI_M2/PCIE 
30X2_WAKEN_M0/HDMI_TX1_CEC_M1/GPI 
O00 D2 _u 


PMU2_IOC_GPIOOD_IOMU 
X_SEL_L[11:8]=4’b0O 
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Module Pin 


gpioO_port[27] 


Pad Name 


LITCPU_AVS/SPI3_CLK_M2/GPIO0_D3_u 


IOMUX Setting 


PMU2_IOC_GPIOOD_IOMU 
X_SEL_L[15:12]=4’b0 


gpioO_port[28] 


1251_SDO2_M1/PDM0_SDI2_M1/PWM3_IR_ 
MO/I2C1_SCL_M2/CAN2_RX_M1/HDMI_TX0 


PMU2_IOC_GPIOOD_IOMU 
X_SEL_H[3:0]=4’b0O 


SDA_M1/SPI3_CS0O_M2/PCIE30X2_PERSTN_ 
M0/SATA_CPDET/GPIOO_D4_u 


gpioO_port[29] 


I2S51_SDO3_M1/CPU_BIG1_AVS/I2C1_SDA_ 
M2/CAN2_TX_M1/HDMI_TX0_SCL_M1/SPI3_ 
CS1_M2/SATA_MP_SWITCH/GPIOO_D5_u 


PMU2_IOC_GPIOOD_IOMU 
X_SEL_H[7:4]=4’b0 


gpioO_port[30] 


PMIC_SLEEP6/PDMO0_SDI3_M1/GPIO0O_D6_d 


PMU2_IOC_GPIOOD_IOMU 
X_SEL_H[11:8]=4'b0 


GPIO1 Interface 


gpioi_port[0] 


PCIE30X1_1_CLKREQN_M2/DP0_HPDIN_M2 
N2C2_SDA_M4/UART6_RX_M1/SP14_MISO_ 
M2/GPIO1_A0_d 


BUS_IOC_GPIO1A_IOMUX_ 
SEL_L[3:0]=4’b0 


gpioi_port[1] 


PCIE30X1_1_WAKEN_M2/DP1_HPDIN_M2/S 
ATA1_ACT_LED_M1/l2C2_SCL_M4/UART6_T 
X_M1/SP14_MOSI_M2/GPIO1_A1_d 


BUS_IOC_GPIO1A_IOMUX_ 
SEL_L[7:4]=4’b0O 


gpiol_port[2] 


VOP_POST_EMPTY/I2C4_SDA_M3/UART6_ 
RTSN_M1/PWM0O_M2/SP14_CLK_M2/GPIO1_ 
A2_d 


BUS_IOC_GPIO1A_IOMUX_ 
SEL_L[11:8]=4’b0 


gpioi_port[3] 


HDMI_TX1_SDA_M2/l2C4_SCL_M3/UART6_ 
CTSN_M1/PWM1_M2/SPI4_CS0O_M2/GPIO1_ 
A3_d 


BUS_IOC_GPIO1A_IOMUX_ 
SEL_L[15:12]=4’b0 


gpiol_port[4] 


HDMI_TX1_SCL_M2/SP12_MISO_M0/GPIO1_ 
A4_d 


BUS_IOC_GPIO1A_IOMUX_ 
SEL_H[3:0]=4’b0 


gpiol_port[5] 


HDMI_TX0O_HPD_MO0/SPI2_MOSI_M0/GPIO1_ 
A5_d 


BUS_IOC_GPIO1A_IOMUX_ 
SEL_H[7:4]=4’b0 


gpiol_port[6] 


HDMI_TX1_HPD_MO0/SPI2_CLK_M0/GPIO1_A 
6_d 


BUS_IOC_GPIO1A_IOMUX_ 
SEL_H[11:8]=4’bO 


gpioi_port[7] 


PDM1_SDIO_M1/PCIE30X1_1_PERSTN_M2/P 
WM3_IR_M3/SPI2_CS0O_M0/GPIO1_A7_u 


BUS_IOC_GPIO1A_IOMUX_ 
SEL_H[15:12]=4’bO 


gpioi_port[8] 


PDM1_SDI1_M1/PCIE30X4_CLKREQN_M3/S 
PI2_CS1_M0/GPIO1_BO_u 


BUS_IOC_GPIO1B_IOMUX_ 
SEL_L[3:0]=4’b0 


gpioi_port[9] 


PDM1_SDI2_M1/PCIE30X4_WAKEN_M3/SPIO 
_MISO_M2/GPIO1_B1_d 


BUS_IOC_GPIO1B_IOMUX_ 
SEL_L[7:4]=4’b0 
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Module Pin 


gpioi_port[10] 


Pad Name 


PDM1_SDI3_M1/PCIE30X4_PERSTN_M3/UA 
RT4_RX_M2/SPIO_MOSI_M2/GPIO1_B2_d 


IOMUX Setting 


BUS_IOC_GPIO1B_IOMUX_ 
SEL_L[11:8]=4’b0 


gpiol_port[11] 


PDM1_CLK1_M1/PCIE30X1_0 WAKEN_M2/S 
ATAO_ACT_LED_M1/UART4_TX_M2/SPI0_C 
LK_M2/GPIO1_B3_d 


BUS_IOC_GPIO1B_IOMUX_ 
SEL_L[15:12]=4’b0 


gpioi_port[12] 


PDM1_CLK0O_M1/PCIE30X1_0_PERSTN_M2/ 
UART7_RX_M2/SPI0O_CS0O_M2/GP101_B4_u 


BUS_IOC_GPIO1B_IOMUX_ 
SEL_H[3:0]=4’b0 


gpioi_port[13] 


PCIE30X1_0_ CLKREQN_M2/UART7_TX_M2/ 
SPIO_CS1_M2/GP101_B5_u 


BUS_IOC_GPIO1B_IOMUX_ 
SEL_H[7:4]=4'b0 


gpioi_port[14] 


MIPI_CAMERA1_CLK_M0/SPDIFO_TX_M0/P 
CIE3O0X2_WAKEN_M3/HDMI_RX_HPDOUT_ 
M2/l2C5_SCL_M3/UART1_TX_M1/GPIO1_B6 


_d 


BUS_IOC_GPIO1B_IOMUX_ 
SEL_H[11:8]=4’b0O 


gpioi_port[15] 


MIPI_CAMERA2_CLK_M0/SPDIF1_TX_M0/P 
CIE30X2_PERSTN_M3/HDMI_RX_CEC_M2/S 
ATA2_ACT_LED_M1/l2C5_SDA_M3/UART1_ 
RX_M1/PWM13_M2/GPIO1_B7_u 


BUS_IOC_GPIO1B_IOMUX_ 
SEL_H[15:12]=4’bO 


gpiol_port[16] 


I2C3_SDA_M0/UART3_RX_M0/SP14_MISO_M 
0/GPIO1_CO_z 


BUS_IOC_GPIO1C_IOMUX 
_SEL_L[3:0]=4’b0 


gpioi_port[17] 


I2C3_SCL_M0/UART3_TX_MO0/SP14_MOSI_M 
0/GPIO1_C1_z 


BUS_IOC_GPIO1C_IOMUX 
_SEL_L[7:4]=4'’b0 


gpiol_port[18] 


I2S0_MCLK/I2C6_SDA_M1/UART3_RTSN/PW 
M3_IR_M2/SPI4_CLK_M0/GPIO1_C2__d 


BUS_IOC_GPIO1C_IOMUX 
_SEL_L[11:8]=4’b0 


gpioi_port[19] 


I2S0_SCLK/12C6_SCL_M1/UART3_CTSN/PW 
M7_IR_M2/SPI4_CS0O_M0/GPIO1_C3_d 


BUS_IOC_GPIO1C_IOMUX 
_SEL_L[15:12]=4’b0 


gpiol_port[20] 


PDM0_CLK1_M0/l2C2_SDA_M3/PWM11_IR_ 
M2/SP14_CS1_M0/GPIO1_C4_d 


BUS_IOC_GPIO1C_IOMUX 
_SEL_H[3:0]=4’b0 


gpioi_port[21] 


I2S0_LRCK/I2C2_SCL_M3/UART4_RTSN/GPI 
O1_C5_d 


BUS_IOC_GPIO1C_IOMUX 
_SEL_H[7:4]=4’b0 


gpiol_port[22] 


PDM0_CLKO_M0/l2C4_SDA_M4/PWM15_IR_ 
M2/GPIO1_C6_d 


BUS_IOC_GPIO1C_IOMUX 
_SEL_H[11:8]=4’b0O 


gpioi_port[23] 


I2S0_SDO0/l2C4_SCL_M4/UART4_CTSN/GPI 
O1_C7_d 


BUS_IOC_GPIO1C_IOMUX 
_SEL_H[15:12]=4’b0 


gpioi_port[24] 


I2S0_SDO1/l2C7_SCL_M0/UART6_TX_M2/S 
Pl1_MISO_M2/GPIO1_D0_d 


BUS_IOC_GPIO1D_IOMUX 
_SEL_L[3:0]=4’b0 
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Module Pin 


gpioi_port[25] 


Pad Name 


I2S0_SDO2/12S0_SDI3/PDM0_SDI1_M0/l2C7 
_SDA_M0/UART6_RX_M2/SPI1_MOSI_M2/G 
PIO1_Di_d 


IOMUX Setting 


BUS_IOC_GPIO1D_IOMUX 


_SEL_L[7:4]=4'’b0 


gpioi_port[26] 


I2S0_SDO3/l2S0_SD1I2/PDM0_SDI2_M0/l2C1 
_SCL_M4/UART4_TX_M0/PWM0_M1/SPI1_C 
LK_M2/GP101_D2_d 


BUS_IOC_GPIO1D_IOMUX 


_SEL_L[11:8]=4’b0O 


gpiol_port[27] 


I2S0_SDI1/PDM0_SDI3_M0/l2C1_SDA_M4/U 
ART4_RX_M0/PWM1_M1/SPI1_CS0O_M2/GPI 
O1_D3_d 


BUS_IOC_GPIO1D_IOMUX 


_SEL_L[15:12]=4’b0 


gpioi_port[28] 


I2S0_SDI0/GPIO1_D4_d 


BUS_IOC_GPIO1D_IOMUX 


_SEL_H[3:0]=4’b0 


gpioi_port[29] 


PDM0_SDIO_MO0/SPI1_CS1_M2/GPIO1_D5_d 


BUS_IOC_GPIO1D_IOMUX 


_SEL_H[7:4]=4’b0 


gpioi_port[30] 


MIPI_CAMERA3_CLK_M0/HDMI_RX_SCL_M 
2/12C8_SCL_M2/UART1_RTSN_M1/PWM14__ 
M2/GP1IO1_D6_u 


BUS_IOC_GPIO1D_IOMUX 


_SEL_H[11:8]=4’b0O 


gpioi_port[31] 


MIPI_CAMERA4_CLK_M0/PCIE80X2_CLKRE 
QN_M3/HDMI_RX_SDA_M2/l2C8_SDA_M2/U 
ART1_CTSN_M1/PWM15_IR_M3/GPIO1_D7_ 
u 


BUS_IOC_GPIO1C_IOMUX 


_SEL_H[15:12]=4’bO 


GPIO2 Interface 


gpio2_port[0] 


EMMC_CMD/FSPI_CLK_M0/GPIO2_A0_u 


BUS_IOC_GPIO2A_IOMUX_ 
SEL_L[3:0]=4’b0 


gpio2_port[1] 


EMMC_CLKOUT/GPIO2_A1_d 


BUS_IOC_GPIO2A_IOMUX_ 
SEL_L[7:4]=4’b0 


gpio2_port[2] 


EMMC_DATA_STROBE/I2C2_SDA_M2/UART 
5_CTSN_M1/GPIO2_A2_d 


BUS_IOC_GPIO2A_IOMUX_ 
SEL_L[11:8]=4’b0 


gpio2_port[3] 


EMMC_RSTN/I2C2_SCL_M2/UART5_RTSN_ 
M1/GPIO2_A3_d 


BUS_IOC_GPIO2A_IOMUX_ 
SEL_L[15:12]=4’b0 


gpio2_port[6] 


GMACO_RXD2/SDIO_DO_M0/FSPI_DO_M1/U 
ART6_RX_MO0/GPIO2_A6_u 


BUS_IOC_GPIO2A_IOMUX_ 
SEL_H[11:8]=4’bO 


gpio2_port[7] 


GMACO_RXD3/SDIO_D1_M0/FSPI_D1_M1/U 
ART6_TX_MO0/GPIO2_A7_u 


BUS_IOC_GPIO2A IOMUX_ 
SEL_H[15:12]=4’b0 


gpio2_port[8] 


GMACO_RXCLK/SDIO_D2_M0/FSPI_D2_M1/I 
2C8_SCL_M1/UART6_RTSN_M0/GPIO2_B0_ 
u 


BUS_IOC_GPIO2B_IOMUX_ 
SEL_L[3:0]=4’b0 
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Module Pin 


gpio2_port[9] 


Pad Name 


GMACO_TXD2/SDIO_D3_M0/FSPI_D3_M1/l2 
C8_SDA_M1/UART6_CTSN_MO0/GPIO2_B1_u 


IOMUX Setting 


BUS_IOC_GPIO2B_IOMUX_ 
SEL_L[7:4]=4’b0 


gpio2_port[10] 


GMACO0_TXD3/SDIO_CMD_M0/l2C3_SCL_M3 
/GPIO2_B2_u 


BUS_IOC_GPIO2B_IOMUX_ 
SEL_L[11:8]=4’b0 


gpio2_port[11] 


GMACO_TXCLK/SDIO_CLK_M0/FSPI_CLK_M 
1/12C3_SDA_M3/GPIO2_B3_d 


BUS_IOC_GPIO2B_IOMUX_ 
SEL_L[15:12]=4’b0 


gpio2_port[12] 


GMACO_PTP_REFCLK/FSPI_CSON_M1/HDMI 
_TX1_SDA_M0/l2C4_SDA_M1/UART7_RX_M 
0/GPI102_B4_u 


BUS_IOC_GPIO2B_IOMUX_ 
SEL_H[3:0]=4’b0O 


gpio2_port[13] 


GMACO_PPSTRING/FSPI_CS1N_M1/HDMI_T 
X1_SCL_M0/l2C4_SCL_M1/UART7_TX_M0/G 
PlO2_B5_u 


BUS_IOC_GPIO2B_IOMUX_ 
SEL_H[7:4]=4'b0 


gpio2_port[14] 


GMACO_TXDO/I2S2_MCLK_MO0/l2C5_SCL_M 
4/UART1_RX_M0/GPIO2_B6_d 


BUS_IOC_GPIO2B_IOMUX_ 
SEL_H[11:8]=4’b0 


gpio2_port[15] 


GMACO_TXD1/l2S2_SCLK_MO0/l2C5_SDA_M4 
/UART1_TX_M0/GPIO2_B7_d 


BUS_IOC_GPIO2B_IOMUX_ 
SEL_H[15:12]=4’b0 


gpio2_port[16] 


GMACO_RXCLK/SDIO_D2_M0/FSPI_D2_M1/I 
2C8_SCL_M1/UART6_RTSN_M0/GPIO2_BO 


BUS_IOC_GPIO2C_IOMUX 
SEL_L[3:0]=4’b0O 


U 


gpio2_port[17] 


GMACO_TXD2/SDIO_D3_M0/FSPI_D3_M1/l2 
C8_SDA_M1/UART6_CTSN_M0/GPIO2_B1_u 


BUS_IOC_GPIO2C_IOMUX 
SEL_L[7:4]=4’b0 


gpio2_port[18] 


GMACO0_TXD3/SDIO_CMD_M0/l2C3_SCL_M3 
/GPIO2_B2_u 


BUS_IOC_GPIO2C_IOMUX 
_SEL_L[11:8]=4’b0O 


gpio2_port[19] 


GMACO_TXCLK/SDIO_CLK_M0/FSPI_CLK_M 
1/12C3_SDA_M3/GPIO2_B3_d 


BUS_IOC_GPIO2C_IOMUX 
_SEL_L[15:12]=4’b0O 


gpio2_port[20] 


GMACO_PTP_REFCLK/FSPI_CSON_M1/HDMI 
_TX1_SDA_M0/l2C4_SDA_M1/UART7_RX_M 


BUS_IOC_GPIO2C_IOMUX 
SEL_H[3:0]=4’b0 


0/GPIO2_B4_u 


gpio2_port[21] 


GMACO_PPSTRING/FSPI_CS1N_M1/HDMI_T 
X1_SCL_M0/l2C4_SCL_M1/UART7_TX_M0/G 
PlO2_B5_u 


BUS_IOC_GPIO2C_IOMUX 
_SEL_H[7:4]=4’b0 


gpio2_port[22] 


EMMC_DO0/FSPI_DO_M0/GPIO2_D0_u 


BUS_IOC_GPIO2D_IOMUX 
_SEL_L[3:0]=4’b0 


gpio2_port[25] 


EMMC_D1/FSPI_D1_M0/GPIO2_D1_u 


BUS_IOC_GPIO2D_IOMUX 
_SEL_L[7:4]=4'’b0 
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Module Pin 


gpio2_port[26] 


Pad Name 


EMMC_D2/FSPI_D2_M0/GPIO2_D2_u 


IOMUX Setting 


BUS_IOC_GPIO2D_IOMUX 


_SEL_L[11:8]=4’b0 


gpio2_port[27] 


EMMC_D3/FSPI_D3_M0/GPIO2_D3_u 


BUS_IOC_GPIO2D_IOMUX 


_SEL_L[15:12]=4’b0 


gpio2_port[28] 


EMMC_D4/l2C1_SCL_M3/UART5_RX_M2/GP 
lO2_D4_u 


BUS_IOC_GPIO2D_IOMUX 


_SEL_H[3:0]=4’b0 


gpio2_port[29] 


EMMC_D5/l2C1_SDA_M3/UART5_TX_M2/GP 
lO2_D5_u 


BUS_IOC_GPIO2D_IOMUX 


_SEL_H[7:4]=4’b0 


gpio2_port[30] 


EMMC_D6/FSPI_CSON_M0/GPIO2_D6_u 


BUS_IOC_GPIO2D_IOMUX 


_SEL_H[11:8]=4’b0 


gpio2_port[31] 


EMMC_D7/FSPI_CS1N_M0/GPIO2_D7_u 


BUS_IOC_GPIO2D_IOMUX 


_SEL_H[15:12]=4’b0 


GPIO3 Interface 


gpio3_port[0] 


GMAC1_TXD2/SDIO_DO_M1/l2S3_MCLK/FSP 
| DO_M2/l2C6_SDA_M4/PWM10_MO0/SPI4_ MI 
SO_M1/GPIO3_A0_u 


BUS_IOC_GPIO3A_IOMUX_ 
SEL_L[3:0]=4’b0 


gpio3_port[1] 


GMAC1_TXD3/SDIO_D1_M1/l2S3_SCLK/AUD 
DSM_LN/FSPI_D1_M2/l2C6_SCL_M4/PWM11 


_IR_MO/SPI4_ MOSI_M1/GPIO3_A1_u 


BUS_IOC_GPIO3A_IOMUX_ 
SEL_L[7:4]=4'b0 


gpio3_port[2] 


GMAC1_RXD2/SDIO_D2_M1/l2S3_LRCK/AU 
DDSM_LP/FSPI_D2_M2/UART8_TX_M1/SPI4 


_CLK_M1/GPIO3_A2_u 


BUS_IOC_GPIO3A_IOMUX_ 
SEL_L[11:8]=4’b0 


gpio3_port[3] 


GMAC1_RXD3/SDIO_D3_M1/l2S3_SDO/AUD 
DSM_RN/FSPI_D3_M2/UART8_RX_M1/SPI4_ 
CSO_M1/GPIO3_A3_u 


BUS_IOC_GPIO3A_IOMUX_ 
SEL_L[15:12]=4’b0 


gpio3_port[4] 


GMAC1_TXCLK/SDIO_CMD_M1/l2S3_SDI/AU 
DDSM_RP/UART8_RTSN_M1/SP14_CS1_M1/ 
GPIO3_A4_d 


BUS_IOC_GPIO3A_IOMUX_ 
SEL_H[3:0]=4’b0 


gpio3_port[5] 


GMAC1_RXCLK/SDIO_CLK_M1/MIPI_CAME 
RAOQ_CLK_M1/FSPI_CLK_M2/l2C4_SDA_M0/ 
UART8_CTSN_M1/GPIO3_A5_d 


BUS_IOC_GPIO3A_IOMUX_ 
SEL_H[7:4]=4’b0 


gpio3_port[6] 


ETH1_REFCLKO_25M/MIPI_LCAMERA1_CLK 


_M1/l2C4_SCL_M0/GPIO3_A6_d 


BUS_IOC_GPIO3A_IOMUX_ 
SEL_H[11:8]=4’bO 


gpio3_port[7] 


GMAC1_RXDO0/MIPI_CAMERA2_CLK_M1/PW 
M8_MO0/GPIO3_A7_u 


BUS_IOC_GPIO3A_IOMUX_ 
SEL_H[15:12]=4’b0 
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Module Pin 


gpio3_port[8] 


Pad Name 


GMAC1_RXD1/MIPILCAMERA3_CLK_M1/PW 
M9_MO0/GPIO3_BO_u 


IOMUX Setting 


BUS_IOC_GPIO3B_IOMUX_ 
SEL_L[3:0]=4’b0 


gpio3_port[9] 


GMAC1_RXDV_CRS/MIPI_CAMERA4_CLK_ 
M1/UART2_TX_M2/PWM2_M1/GPIO3_B1_d 


BUS_IOC_GPIO3B_IOMUX_ 
SEL_L[7:4]=4'b0 


gpio3_port[10] 


GMAC1_TXER/I2S2_SDI_M1/UART2_RX_M2/ 
PWM3_IR_M1/GPIO3_B2_d 


BUS_IOC_GPIO3B_IOMUX_ 
SEL_L[11:8]=4’b0 


gpio3_port[11] 


GMAC1_TXDO/I2S2_SDO_M1/UART2_RTSN/ 
GPIO3_B3_u 


BUS_IOC_GPIO3B_IOMUX_ 
SEL_L[15:12]=4’b0 


gpio3_port[12] 


GMAC1_TXD1/l2S2_MCLK_M1/UART2_CTS 
N/GPIO3_B4_u 


BUS_IOC_GPIO3B_IOMUX_ 
SEL_H[3:0]=4’b0O 


gpio3_port[13] 


GMAC1_TXEN/I2S2_SCLK_M1/CAN1_RX_MO 
/UART3_TX_M1/PWM12_M0/GPIO3_B5_u 


BUS_IOC_GPIO3B_IOMUX_ 
SEL_H[7:4]=4'b0 


gpio3_port[14] 


GMAC1_MCLKINOUT/II2S2_LRCK_M1/CAN1 
_TX_M0/UART3_RX_M1/PWM13_M0/GPIO3_ 
B6_d 


BUS_IOC_GPIO3B_IOMUX_ 
SEL_H[11:8]=4’b0O 


gpio3_port[15] 


GMAC1_PTP_REF_CLK/HDMI_TX1_HPD_M1 
N2C3_SCL_M1/SPI1_MOSI_M1/GPIO3_B7_d 


BUS_IOC_GPIO3B_IOMUX_ 
SEL_H[15:12]=4’b0 


gpio3_port[16] 


GMAC1_PPSTRIG/I2C3_SDA_M1/UART7_TX 
_M1/SPI1_MISO_M1/GPIO3_C0_d 


BUS_IOC_GPIO3C_IOMUX 
_SEL_L[3:0]=4’b0 


gpio3_port[17] 


GMAC1_PPSCLK/PCIE30X2_BUTTON_RSTN 
/UART7_RX_M1/SPI1_CLK_M1/GPIO3_C1_d 


BUS_IOC_GPIO3C_IOMUX 
SEL_L[7:4]=4’b0 


gpio3_port[18] 


GMAC1_MDC/MIPI_TE0/I2C8_SCL_M4/UART 
7_RTSN_M1/PWM14_M0/SPI1_CS0O_M1/GPI 
O3_C2_d 


BUS_IOC_GPIO3C_IOMUX 
_SEL_L[11:8]=4’b0 


gpio3_port[19] 


GMAC1_MDIO/MIPI_TE1/l2C8_SDA_M4/UAR 
T7_CTSN_M1/PWM15_IR_MO/SPI1_CS1_M1/ 


BUS_IOC_GPIO3C_IOMUX 
SEL_L[15:12]=4’b0 


GPIO3_C3_d 


gpio3_port[20] 


CIF_D8/FSPI_CSON_M2/PCIE30X4_CLKREQ 
N_M2/HDMI_TX1_CEC_M2/CAN2_RX_M0/UA 
RT5_TX_M1/SPI3_CS0_M3/GPIO3_C4_u 


BUS_IOC_GPIO3C_IOMUX 
_SEL_H[3:0]=4’b0 


gpio3_port[21] 


CIF_D9/FSPI_CS1N_M2/PCIE30X4_WAKEN_ 
M2/HDMI_TX1_SDA_M1/CAN2_TX_M0/UART 
5_RX_M1/SPI3_CS1_M3/GPIO3_C5_u 


BUS_IOC_GPIO3C_IOMUX 
_SEL_H[7:4]=4'’b0 


gpio3_port[22] 


CIF_D10/PCIE30X4_PERSTN_M2/HDMI_TX1 
_SCL_M1/SPI3_MISO_M3/GPIO3_C6_u 


BUS_IOC_GPIO3C_IOMUX 
_SEL_H[11:8]=4’b0O 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


1486 


RK3588 TRM-Part1 


Module Pin 


gpio3_port[23] 


Pad Name 


CIF_D11/PCIE20X1_2 CLKREQN_MO0/HDMI_ 
TXO_SCL_M2/l2C5_SCL_M0/SPI3_MOSI_M3/ 


IOMUX Setting 


BUS_IOC_GPIO3C_IOMUX 
SEL_H[15:12]=4’b0 


GPIO3_C7_u 


gpio3_port[24] 


CIF_D12/PCIE20X1_2 WAKEN_M0/HDMI_TX 
0_SDA_M2/I2C5_SDA_M0/UART4_RX_M1/P 
WM8_M2/SPI3_CLK_M3/GPIO3_D0_u 


BUS_IOC_GPIO3D_IOMUX 


_SEL_L[3:0]=4’b0 


gpio3_port[25] 


CIF_D13/PCIE20X1_2_ PERSTN_MO/HDMI_R 
X_CEC_M1/UART4_TX_M1/PWM9_M2/SPI0_ 
MISO_M3/GPIO3_D1_d 


BUS_IOC_GPIO3D_IOMUX 


_SEL_L[7:4]=4'’b0 


gpio3_port[26] 


CIF_D14/PCIE30X2_CLKREQN_M2/HDMI_RX 
_SCL_M1/l2C7_SCL_M2/UART9_RTSN_M2/S 
PIO_MOSI_M3/GPIO3_D2_d 


BUS_IOC_GPIO3D_IOMUX 


_SEL_L[11:8]=4’b0O 


gpio3_port[27] 


CIF_D15/PCIE30X2_WAKEN_M2/HDMI_RX_ 
SDA_M1/l2C7_SDA_M2/UART9_CTSN_M2/P 
WM10_M2/SPIO_CLK_M3/GPIO3_D3_d 


BUS_IOC_GPIO3D_IOMUX 


_SEL_L[15:12]=4’bO 


gpio3_port[28] 


HDMI_TXO_HPD_M1/PCIE380X2_PERSTN_M2 
/HDMI_RX_HPDOUT_M1/MCU_JTAG_TCK 


BUS_IOC_GPIO3D_IOMUX 
SEL_H[3:0]=4’b0 


M1/UART9_RX_M2/SPI0_CSO_M3/GPIO3_D4 
od 


gpio3_port[29] 


PCIE30X4_BUTTON_RSTN/DP1_HPDIN_MO0/ 
MCU_JTAG_TMS_M1/UART9_TX_M2/PWM1 
1_IR_M3/SPIO_CS1_M3/GPIO3_D5_d 


BUS_IOC_GPIO3D_IOMUX 


_SEL_H[7:4]=4’b0 


GPIO4 Interface 


gpio4_port[0] 


CIF_D0/BT1120_D0/l2S1_MCLK_M0/PCIE30X 
1_1_CLKREQN_M1/UART9_RTSN_M1/SPIO_ 
MISO_M1/GPIO4_A0_d 


BUS_IOC_GPIO4A_IOMUX_ 
SEL_L[3:0]=4’b0 


gpio4_port[1] 


CIF_D1/BT1120_D1/l2S1_SCLK_M0/PCIE30X 
1_1_WAKEN_M1/UART9_CTSN_M1/SPIO_M 
OSI_M1/GPIO4_A1_d 


BUS_IOC_GPIO4A_IOMUX_ 
SEL_L[7:4]=4’b0 


gpio4_port[2] 


CIF_D2/BT1120_D2/l2S1_LRCK_M0/PCIE30X 
1_1_PERSTN_M1/SPIO_CLK_M1/GPIO4_A2_ 
d 


BUS_IOC_GPIO4A_IOMUX_ 
SEL_L[11:8]=4’b0 


gpio4_port[3] 


CIF_D3/BT1120_D3/PCIE30X1_0_ CLKREQN_ 
M1/UARTO_TX_M2/GPI04_A3_d 


BUS_IOC_GPIO4A_IOMUX_ 
SEL_L[15:12]=4’b0 


gpio4_port[4] 


CIF_D4/BT1120_D4/PCIE30X1_0_WAKEN_M 
1/l2C3_SCL_M2/UART0_RX_M2/SPI2_MISO 


BUS_IOC_GPIO4A_IOMUX_ 
SEL_H[3:0]=4’b0 


M1/GPIO4_A4_d 
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Module Pin 


gpio4_port[5] 


Pad Name 


CIF_D5/BT1120_D5/l2S1_SDIO_M0/PCIE30X1 
_0 PERSTN_M1/l2C3_SDA_M2/UART3_TX_ 
M2/SPI2_MOSI_M1/GPIO4_A5_d 


IOMUX Setting 


BUS_IOC_GPIO4A_IOMUX_ 
SEL_H[7:4]=4’b0 


gpio4_port[6] 


CIF_D6/BT1120_D6/l2S1_SDI1_M0/PCIE30X2 
_CLKREQN_M1/l2C5_SCL_M2/UART3_RX_M 
2/SPl2_CLK_M1/GPI104_A6_d 


BUS_IOC_GPIO4A_IOMUX_ 
SEL_H[11:8]=4’bO 


gpio4_port[7] 


CIF_D7/BT1120_D7/l2S1_SDI2_M0/PCIE30X2 
_WAKEN_M1/l2C5_SDA_M2/SPI2_CS0O_M1/G 
P1O04_A7_d 


BUS_IOC_GPIO4A_IOMUX_ 
SEL_H[15:12]=4’b0 


gpio4_port[8] 


CIF_CLKIN/BT1120_CLKOUT/I2S1_SDI3_M0/ 
PCIE30X2_PERSTN_M1/l2C6_SDA_M3/UAR 
T8_TX_MO/SPI2_CS1_M1/GP104_B0_d 


BUS_IOC_GPIO4B_IOMUX_ 
SEL_L[3:0]=4’b0 


gpio4_port[9] 


MIPI_CAMERAO_CLK_M0/SPDIF1_TX_M1/l2 
$1_SDO0_M0/PCIE30X1_0 BUTTON_RSTN/ 
SATA2_ACT_LED_MO0/l2C6_SCL_M3/UART8 
_RX_MO/SPIO_CS1_M1/GPIO4_B1_u 


BUS_IOC_GPIO4B_IOMUX_ 
SEL_L[7:4]=4'’b0 


gpio4_port[10] 


CIF_HREF/BT1120_D8/l2S1_SDO1_MO0/PCIE 
30X1_1_BUTTON_RSTN/I2C7_SCL_M3/UAR 
T8_RTSN_M0/PWM14_M1/SPIO_CSO_M1/CA 
N1_RX_M1/GP1IO04_B2_u 


BUS_IOC_GPIO4B_IOMUX_ 
SEL_L[11:8]=4’b0 


gpio4_port[11] 


CIF_VSYNC/BT1120_D9/l2S1_SDO2_MO0/PCI 
E20X1_2 BUTTON_RSTN/I2C7_SDA_M3/UA 
RT8_CTSN_M0/PWM15_IR_M1/CAN1_TX_M 
1/GPI04_B3_u 


BUS_IOC_GPIO4B_IOMUX_ 
SEL_L[15:12]=4’b0 


gpio4_port[12] 


CIF_CLKOUT/BT1120_D10/l2S1_SDO3_M0/P 
CIE30X4_CLKREQN_M1/DP0_HPDIN_M0/SP 
DIFO_TX_M1/UART9_TX_M1/PWM11_IR_M1/ 
GPIO4_B4_u 


BUS_IOC_GPIO4B_IOMUX_ 
SEL_H[3:0]=4’b0 


gpio4_port[13] 


BT1120_D11/PCIE30X4_WAKEN_M1/HDMI_ 
RX_CEC_MO0/SATA1_ACT_LED_M0/UART9_ 
RX_M1/PWM12_M1/SPI3_MISO_M1/GPIO4_ 
B5_d 


BUS_IOC_GPIO4B_IOMUX_ 
SEL_H[7:4]=4’b0 


gpio4_port[14] 


BT1120_D12/PCIE30X4_PERSTN_M1/HDMI_ 
RX_HPDOUT_M0/SATAO_ACT_LED_MO0/l2C5 
_SCL_M1/PWM13_M1/SPI3_MOSI_M1/GPIO4 


_B6_d 


BUS_IOC_GPIO4B_IOMUX_ 
SEL_H[11:8]=4’b0 


gpio4_port[15] 


BT1120_D13/PCIE20X1_2 CLKREQN_M1/HD 
MI_TXO_SCL_MO0/I2C5_SDA_M1/SPI3_CLK_ 
M1/GP!IO4_B7_u 


BUS_IOC_GPIO4B_IOMUX_ 
SEL_H[15:12]=4’b0O 
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Module Pin 


gpio4_port[16] 


Pad Name 


BT1120_D14/PCIE20X1_2 WAKEN_M1/HDMI 
_TX0_SDA_MO0/I2C8_SCL_M3/SPI3_CS0O_M1/ 


IOMUX Setting 


BUS_IOC_GPIO4C_IOMUX 
SEL_L[3:0]=4’b0O 


GPI04_C0_u 


gpio4_port[17] 


BT1120_D15/SPDIF1_TX_M2/PCIE20X1_2 P 
ERSTN_M1/HDMI_TX0O_CEC_M0/l2C8_SDA 


BUS_IOC_GPIO4C_IOMUX 
SEL_L[7:4]=4’b0 


M3/PWM6_M1/SPI3_CS1_M1/GPIO4_C1_d 


gpio4_port[18] 


GMACO_RXDV_CRS/UART7_RTSN_M0/PWM 
2_M2/SPI3_CS0O_M0/GPIO4_C2_d 


BUS_IOC_GPIO4C_IOMUX 
_SEL_L[11:8]=4’b0 


gpio4_port[19] 


GMACO_MCLKINOUT/I2S2_SDO_MO0/I2C7_S 


CL_M1/PWM4_M1/SPI3_CS1_M0/GPIO4_C3_ 


d 


BUS_IOC_GPIO4C_IOMUX 
_SEL_L[15:12]=4’b0 


gpio4_port[20] 


GMACO_MDC/I2C7_SDA_M1/UART9_RTSN_ 
M0/PWM5_M2/SPI3_MISO_M0/GPIO4_C4_d 


BUS_IOC_GPIO4C_IOMUX 
_SEL_H[3:0]=4’b0 


gpio4_port[21] 


GMACO0_MDIO/I2CO_SCL_M1/UART9_CTSN_ 
MO0/PWM6_M2/SPI3_MOSI_M0/GPIO4_C5_d 


BUS_IOC_GPIO4C_IOMUX 
SEL_H[7:4]=4’b0 


gpio4_port[22] 


GMACO_TXER/I2CO_SDA_M1/UART7_CTSN 
_M0/PWM7_IR_M3/SPI3_CLK_M0/GP104_C6 
d 


BUS_IOC_GPIO4C_IOMUX 
_SEL_H[11:8]=4’b0O 


gpio4_port[24] 


SDMMC_D0/PDM1_SDI3_M0/JTAG_TCK_M1/ 
I2C3_SCL_M4/UART2_TX_M1/PWM8_M1/GP 
104_DO_u 


BUS_IOC_GPIO4D_IOMUX 
_SEL_L[3:0]=4’b0 


gpio4_port[25] 


SDMMC_D1/PDM1_SDI2_M0/JTAG_TMS_M1 
N2C3_SDA_M4/UART2_RX_M1/PWM9_M1/G 
PIO4_D1_u 


BUS_IOC_GPIO4D_IOMUX 
_SEL_L[7:4]=4'’b0 


gpio4_port[26] 


SDMMC_D2/PDM1_SDI1_M0/JTAG_TCK_M0/ 


I2C8_SCL_M0/UART5_CTSN_M0/GPIO4_D2_ 


U 


BUS_IOC_GPIO4D_IOMUX 
_SEL_L[11:8]=4’b0 


gpio4_port[27] 


SDMMC_D3/PDM1_SDIO_M0/JTAG_TMS_MO 
/N2C8_SDA_M0/UART5_RTSN_M0O/PWM10_M 
1/GP104_D3_u 


BUS_IOC_GPIO4D_IOMUX 
_SEL_L[15:12]=4’b0 


gpio4_port[28] 


SDMMC_CMD/PDM1_CLK1_M0/MCU_JTAG_ 
TCK_MO0/CANO_TX_M1/UART5_RX_M0/PWM 
7_IR_M1/GPI04_D4_u 


BUS_IOC_GPIO4D_IOMUX 
_SEL_H[3:0]=4’b0 


gpio4_port[29] 


SDMMC_CLK/PDM1_CLK0_M0/TEST_CLKO 
UT_M0/MCU_JTAG_TMS_M0/CANO_RX_M1/ 
UART5_TX_MO0/GPIO4_D5_d 


BUS_IOC_GPIO4D_IOMUX 
_SEL_H[7:4]=4’b0 


Notes: Unused Module Pin is tied to zero! 
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20.6 Application Notes 


@ Reading from an unused location or unused bits in a particular register always returns 
zeros. There is no error mechanism in the APB. 

@ Programming the GPIO registers for interrupt detection should be completed prior to 
enabling the interrupts in order to prevent spurious glitches on the interrupt output 
signal to the interrupt controller. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1490 


RK3588 TRM-Part1 


Chapter 21 I2C Interface 


21.1 Overview 


The Inter-Integrated Circuit (I2C) is a two wired (SCL and SDA), bi-directional serial bus 
that provides an efficient and simple method of information exchange between devices. This 
I2C bus controller supports master mode acting as a bridge between AMBA protocol and 
generic I2C bus system. 

I2C Controller supports the following features: 

@ Support 9 independent I2C: I2C0~8, with 42 pairs IOs. 

@ Item Compatible with I2C-bus 

@ AMBA APB slave interface 

@ Supports master mode of I2C bus 

@ Software programmable clock frequency and transfer rate up to 400Kbit/sec 

@ Supports 7 bits and 10 bits addressing modes 

@ Interrupt or polling driven multiple bytes data transfer 

@ Clock stretching and wait state generation 

@ Filter out glitch on SCL and SDA 

2 


1.2 Block Diagram 


\ 


12C_TOP! 


clk_i2c 


Fig. 21-1 12C architecture 
21.2.1 12C_RF 


I2C_RF module is used to control the I2C controller operation by the host with APB 
interface. It implements the register set and the interrupt functionality. The I2C_RF 
component operates synchronously with the pclk. 


21.2.212C_PE 


I2C_PE module implements the I2C master operation for transmit data to and receive data 
from other I2C devices. The I2C master controller operates synchronously with the clk_i2c. 
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21.2.3 I2C_ TOP 
I2C_TOP module is the top module of the I2C controller. 


21.3 Function Description 


This chapter provides a description about the functions and behavior under various 
conditions. 

The I2C controller supports only Master function. It supports the 7-bits/10-bits addressing 
mode and support general call address. The maximum clock frequency and transfer rate can 
be up to 400Kbit/sec. 

The operations of I2C controller is divided to 2 parts and described separately: initialization 
and master mode programming. 


21.3.1 Initialization 


The I2C controller is based on AMBA APB bus architecture and usually is part of a SOC. So 
before I2C operates, some system setting and configuration must be conformed, which 
includes: 

@ 12C interrupt connection type: CPU interrupt scheme should be considered. If the I2C 
interrupt is connected to extra Interrupt Controller module, we need decide the INTC 
vector. 

@ 12C Clock Rate: The I2C controller uses the APB clock to configure controller and uses 
clk_i2c as the working clock. The correct register setting is subject to the system 
requirement. 


21.3.2 Master Mode Programming 


@ SCL Clock 
When the I2C controller is programmed in Master mode, the SCL frequency is 
determined by I2C_CLKDIV register. The SCL frequency is calculated by the following 
formula: 
SCL Divisor = 8*(CLKDIVL + 1 + CLKDIVH + 1); clk_i2c = 100MHz~200MHz. 
SCL = clk_i2c/ SCLK Divisor. 


@ Data Receiver Register Access 
When the I2C controller received MRXCNT bytes data, CPU can get the data through 
register RXDATAO ~ RXDATA7. The controller can receive up to 32 bytes’ data in one 
transaction. 
When MRXCNT register is written, the I2C controller will start to drive SCL to receive 
data. 


@® Transmit Transmitter Register 
Data to transmit are written to TXDATAO~7 by CPU. The controller can transmit up to 32 
bytes’ data in one transaction. The lower byte will be transmitted first. 
When MTXCNT register is written, the I2C controller will start to transmit data. 


@ Start Command 
Write 1 to I2C_CON[3], the controller will send I2C start command. 


@ Stop Command 
Write 1 to I2C_CON[4], the controller will send I2C stop command. 


@ [2C Operation mode 
There are four i2c operation modes. 
m When I2C_CON[2:1] is 2’b00, the controller transmit all valid data in 
TXDATAO~TXDATA7 byte by byte. The controller will transmit lower byte first. 
m When I2C_CON[2:1] is 2’b01, the controller will transmit device address in 
MRXADDR first (Write/Read bit = 0) and then transmit device register address in 
MRXRADDR. After that, the controller will assert restart signal and resend MRXADDR 
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(Write/Read bit = 1). At last, the controller enter receive mode. 

m When I2C_CON[2:1] is 2’b10, the controller is in receive mode, it will trigger clock 
to read MRXCNT byte data. 

m When I2C_CON[2:1] is 2’b11, the controller will transmit device address in 
MRXADDR first (Write/Read bit = 1) and then transmit device register address in 
MRXRADDR. After that, the controller will assert restart signal and resend MRXADDR 
(Write/Read bit = 1). At last, the controller enter receive mode. 


@ Read/Write Command 
m When I2C_OPMODE(I2C_CON[2:1]) is 2’b01 or 2’b11, the Read/Write command bit 
is decided by controller itself. 
m In RX only mode (I2C_CON[2:1] is 2’b10), the Read/Write command bit is decided 
by MRXADDR[0O]. 
m In TX only mode (12C_CON[[2:1] is 2’b00), the Read/Write command bit is decided 
by TXDATA[O]. 


@ Master Interrupt Condition 

There are 7 interrupt bits in I2C_ISR register related to master mode. 

m Byte transmitted finish interrupt (Bit 0): The bit is asserted when Master completed 
transmitting a byte. 

m Byte received finish interrupt (Bit 1): The bit is asserted when Master completed 
receiving a byte. 

=m MTXCNT bytes data transmitted finish interrupt (Bit 2): The bit is asserted when 
Master completed transmitting MTXCNT bytes. 

m™ MRXCNT bytes data received finish interrupt (Bit 3): The bit is asserted when Master 
completed receiving MRXCNT bytes. 

m Start interrupt (Bit 4): The bit is asserted when Master finished asserting start 
command to I2C bus. 

m Stop interrupt (Bit 5): The bit is asserted when Master finished asserting stop 
command to I2C bus. 

m NAK received interrupt (Bit 6): The bit is asserted when Master received a NAK 
handshake. 


@ Last byte acknowledge control 
m= If I2C_CON[5] is 1, the I2C controller will transmit NAK handshake to slave when 
the last byte received in RX only mode. 
m= If I2C_CON[5] is 0, the I12C controller will transmit ACK handshake to slave when 
the last byte received in RX only mode. 


@ How to handle NAK handshake received 
m If I2C_CON[6] is 1, the I2C controller will stop all transactions when NAK handshake 
received. And the software should take responsibility to handle the problem. 
m If I2C_CON[6] is 0, the I2C controller will ignore all NAK handshake received. 


@ 12C controller data transfer waveform 
m Bit transferring 
@ Data Validity 
The SDA line must be stable during the high period of SCL, and the data on SDA 
line can only be changed when SCL is in low state. 
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SDA SS 


SCL 


SDA line stable | Data chafge 


‘data valid * allowed * 


Fig. 21-2 12C DATA Validity 
@ START and STOP conditions 
START condition occurs when SDA goes low while SCL is in high period. STOP 


awe 


SDA OO)? ST 


SCL 


START condition STOP condition 


Fig. 21-3 I2C Start and stop conditions 
@ Data transfer 
> Acknowledge 
After a byte of data transferring (clocks labeled as 1~8), in 9th clock the 
receiver must assert an ACK signal on SDA line, if the receiver pulls SDA line 
to low, it means “ACK”, on the contrary, it’s “NOT ACK”. 


Receiver data output Not ACK 


ACK 


SCL from master 


Fig. 21-4 I2C Acknowledge 
> Byte transfer 
The master own I2C bus might initiate multi byte to transfer to a slave. The 
transfer starts from a “START” command and ends in a “STOP” command. 
After every byte transfer, the receiver must reply an ACK to transmitter. 


START or repeated ae STOP or 


START repeated 


Fig. 21-5 I2C byte transfer 


21.4 Register Description 


21.4.1 Registers Summary 


[omeet (sie) Gee | Peseintion 
Value P 


RKI2C_CON 0x0000 |[W_ |0x00050000 |Control register 
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The slave register address 
accessed for master rx mode 


Master transmit count, specify the 
RKI2C MTXCNT 0x0010 w_ |oxo0000000 total bytes to be transmit (0~32) 
RKI2C_MRXCNT 0x0014 w_ |oxoo000000 Master te Count, Spec ily, timcctal 


bytes to be recieved(0~32 
RKI2C_IEN 0x0018 WwW 
RKI2C _ IPD 0x001C Ww 


Finished count: the count of data 
0x00000000 |which has been transmitted or 
received for debug purpose 
Slave hold debounce configure 
register 


RKI2C_ FCNT 0x0020 


RKI2C SCL OE DB 0x0024 we | 


0x00000020 


RKI2C_TXDATAO x0100 W 
RKI2C_TXDATA1 x0104 W 
RKI2C_TXDATA2 x0108 W 


Ww 
Ww 
W 
W 
Ww 
Ww _| 
Ww 
Ww 
Ww | 
Ww 
Ww 
Ww 
Ww _| 
Ww 


Ww 

IRKI2C_RXDATAO _———s*[0x0200_ (|W 

IRKI2C_RXDATA2. 

IRKI2C_RXDATA3 Ww 

IRKI2C_RXDATA4 ———s*[0x0210 |W 

IRKI2C_RXDATAS ——s«[0x0214_— |W__[0x00000000 

IRKI2C_RXDATA6 ——_—s*[0x0218 ~~ [W__|0x00000000 
IRKI2C_RXDATA7Z——s«[0x021C_ |W 

IRKI2C ST = §$5as $e | 
IRKI2C_DBGCTRL i Debug config register 
IRKI2C_CONi Q& fF ™=* 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


21.4.2 Detail Registers Description 


RKI2C CON 
Address: Operational Base + offset (0x0000) 


| Bit_|Attr| Reset Value 


version 
Ox0005 Rki2c version information. 


stop_setup 
15:14;RW |0x0 Stop setup config. 
TSU;sto = (stop_setup + 1) * T(SCL_HIGH) + Tclk_i2c. 


start_setup 
. Start setup config. 
ae tal as TSU;sta = (start_setup + 1) * T(SCL_HIGH) + Tclk_i2c. 
THD;sta = (start_setup + 2) * T(SCL_HIGH) - Tclk_i2c. 
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| Bit |Attr|ResetValue| Ci@eescription 


data_upd_st 
SDA update point config. 
; Used to config sda change state when scl is low, used to adjust 
EEO RW OX0 setup/hold time. 
4'bn: Thold = (n + 1) * Tclk_i2c. 
Note: 0 <=n<=5 
7 [RO _|oxo_ reserved 


act2nak 
Operation when NAK handshake is received. 
Oe 1'bO: Ignored. 
1'b1: Stop transaction. 
ack 
Last byte acknowledge control in master receive mode. 
a2 RE OO 1'bO: ACK 
1'b1i: NAK 


stop 

Stop enable, when this bit is written to 1, I2C will generate stop 
signal. 
start 

3 RW |0x0 Start enable, when this bit is written to 1, I2C will generate start 
signal. 


i2c_mode 
I2c mode select. 
2'b0O: Transmit only. 
2'b01: Transmit address (device + register address) --> Restart - 
2:1 |RW |Ox0 -> Transmit address -> Receive only. 
2'b10: Receive only. 
2'bi1: Transmit address (device + register address, write/read 
bit is 1) --> Restart --> Transmit address (device address) --> 
Receive data. 
i2c_en 
I2c module enable. 
Boxe 1'bO: Disable 
1'b1: Enable 


RKI2C CLKDIV 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value, 


Pp escription 
31:16)RW |0x0000 SCL high level clock count. 

T(SCL_HIGH) = Teclk_i2c * (CLKDIVH + 1) * 8. 
15:0 |RW |0x0001 SCL low level clock count. 

T(SCL_LOW) = Tclk_i2c * (CLKDIVL + 1) * 8. 


RKI2C MRXADDR 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:27[RO_|OxOO si freserved 


addhvlid 

Address high byte valid. 
EES RN OO 1'bO: Invalid 

1'b1: Valid 
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| Bit |Attr|ResetValue| Ci@eescription 


addmvld 

Address middle byte valid. 
zo GR EXO 1'bO: Invalid 

1'b1: Valid 


addlvlid 
Address low byte valid. 

eS RS HOG 1'bO: Invalid 
1'bi: Valid 
saddr 

. Master address register. 

2820! /RW- Ox0G0000 The lowest bit indicate write or read. 

24 bits address register. 


RKI2C MRXRADDR 

Address: Operational Base + offset (Ox000C) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:27[RO_|Ox0O si freserved 


sraddhvld 

Address high byte valid. 
eo, EWS 0X8 1'bO: Invalid 

1'b1: Valid 

sraddmvld 

Address middle byte valid. 
£2 (EE ORE 1'bO: Invalid 

1'b1: Valid 

sraddlvid 

Address low byte valid. 
2 BN: NOSE 1'bO: Invalid 

1'b1: Valid 

sraddr 
23:0 |RW |0x000000 Slave register address accessed. 

24 bits register address 


RKI2C MTXCNT 

Address: Operational Base + offset (0x0010 

| Bit [Attr|ResetValue| ——“‘#Cé@S @Scription =— Cd 
[31:6 [RO |Ox0000000_[reserved  — —“(ists—“‘(‘“‘“‘“‘“(;*™COC*C*C~C~C~C~C~CY 


mtxcnt 
5:0 RW |0x00 Master transmit count. 
6 bits counter 


RKI2C_ MRXCNT 


Address: Operational Base + offset (0x0014) 


| Bit |Attr|Reset Value| Cieescription 
[31:6 |RO_|0x0000000 


mrxecnt 
:0 RW |0x00 Master rx count. 
6 bits counter 


RKI2C_IEN 
Address: Operational Base + offset (0x0018) 

[Attr|ResetValue| Ci‘ e@Scritiom 
31:8 [RO |oxoo0000_—i[reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


RKI2C IPD 


slavehdsclen 

Slave hold scl interrupt enable. 

1'bO: Disable 

1'b1: Enable 

nakrcvien 

NAK handshake received interrupt enable. 
1'bO: Disable 

1'b1: Enable 

stopien 

Stop operation finished interrupt enable. 
1'bO: Disable 

1'b1: Enable 


startien 

Start operation finished interrupt enable. 
1'bO: Disable 

1'b1: Enable 


mbrfien 

MRXCNT data received finished interrupt enable. 
1'bO: Disable 

1'b1: Enable 

mbtfien 

MTXCNT data transfer finished interrupt enable. 
1'bO: Disable 

1'b1: Enable 

brfien 

Byte rx finished interrupt enable. 

1'bO: Disable 

1'b1: Enable 

btfien 

Byte tx finished interrupt enable. 

1'bO: Disable 

1'b1: Enable 


Address: Operational Base + offset (0x001C) 


slavehdsclipd 

Slave hold scl interrupt pending bit. 

1'bO: No interrupt available. 

1'b1: Slave hold scl interrupt appear, write 1 to clear. 
nakrcvipd 

NAK handshake received interrupt pending bit. 

1'bO: No interrupt available. 

1'b1: NAK handshake received interrupt appear, write 1 to clear. 
stopipd 

Stop operation finished interrupt pending bit. 

1'bO: No interrupt available. 

1'b1: Stop operation finished interrupt appear, write 1 to clear. 
startipd 

Start operation finished interrupt pending bit. 

1'bO: No interrupt available. 

1'b1: Start operation finished interrupt appear, write 1 to clear. 
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| Bit [Attr|ResetValue| —Ci@Deescription 
mbrfipd 
MRXCNT data received finished interrupt pending bit. 
1'bO: No interrupt available. 
1'b1: MRXCNT data received finished interrupt appear, write 1 to 
clear. 


mbtfipd 
MTXCNT data transfer finished interrupt pending bit. 
1'bO: No interrupt available. 


1'b1: MTXCNT data transfer finished interrupt appear, write 1 to 
clear. 

brfipd 

Byte rx finished interrupt pending bit. 

1'bO: No interrupt available. 

1'b1: Byte rx finished interrupt appear, write 1 to clear. 

btfipd 

Byte tx finished interrupt pending bit. 

1'bO: No interrupt available. 

1'b1: Byte tx finished interrupt appear, write 1 to clear. 


RKI2C FCNT 
Address: Operational Base + offset (0x0020) 
Reset Value 
fent 
The count of data which has been transmitted or received for 
debug purpose. 


RKI2C SCL OE DB 
Address: Operational Base + offset (0x0024) 


scl_oe_db 
Slave hold scl debounce. 
Cycles for debounce (unit: Tclk_i2c). 


RKI2C_ TXDATAO 


Address: Operational Base + offset (0x0100 
txdataO 

31:0 |RW |0x00000000 |Data0 to be transmitted. 
32 bits data 


RKI2C_ TXDATA1 


Address: Operational Base + offset (0x0104) 


Reset Value 


txdatal 


31:0 |RW |OxO0000000 |Datai to be transmitted. 
32 bits data 


RKI2C TXDATA2 
Address: Operational Base + offset (0x0108) 
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| Bit |Attr|ResetValue| —Ci@eescription 


txdata2 
31:0 |RW |OxO0000000 |Data2 to be transmitted. 
32 bits data 


RKI2C TXDATAS3 
Address: Operational Base + offset (0x010C) 


| Bit |Attr| Reset Value 


txdata3 
31:0 |RW |OxO0000000 |Data3 to be transmitted. 
32 bits data 


RKI2C_ TXDATA4 


Address: Operational Base + offset (0x0110) 


| Bit |Attr| Reset Value 


txdata4 
31:0 |RW |OxO0000000 |Data4 to be transmitted. 
32 bits data 


RKI2C_TXDATA5 


Address: Operational Base + offset (0x0114) 


| Bit |Attr/ResetValue| —— “s—“‘SW:*éCéi escription =—— (Cd 
txdata5 

31:0 |RW |Ox00000000 |Data5 to be transmitted. 
32 bits data 


RKI2C_TXDATA6 


Address: Operational Base + offset (0x0118) 


| Bit |Attr|ResetValue| “ss —~—“‘“‘;C Céi ecription =— (“Cd 
txdata6 

31:0 |RW |Ox00000000 |Data6 to be transmitted. 
32 bits data 


RKI2C_TXDATA7 


Address: Operational Base + offset (0x011C) 


| Bit [Attr|ResetValue| ——“‘C;S OCD @Scription =—— (“ssid 
txdata7 

31:0 |RW |0x00000000. |Data7 to be transmitted. 
32 bits data 


RKI2C_RXDATAO 


Address: Operational Base + offset (0x0200 


| Bit |Attr[ResetValue| = “<s———“‘S~ Ci scription — 
rxdataO 

21. ro” fx00000000, DataO received. 

32 bits data 


RKI2C_ RXDATA1 


Address: Operational Base + offset (0x0204 


| Bit |Attr| Reset Value 
1:0 


rxdatal 
3 Ox00000000 |Datal received. 
32 bits data 


RKI2C RXDATA2 
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Address: Operational Base + offset (0x0208 


| Bit |Attr| Reset Value 
1:0 


rxdata2 
3 Ox00000000 |Data2 received. 
32 bits data 


RKI2C_RXDATA3 


Address: Operational Base + offset (Ox020C) 


| Bit |Attr/ Reset Value | 2 
1:0 


Pt escription sd 
rxdata3 

3 Ox00000000 |Data3 received. 
32 bits data 


RKI2C_ RXDATA4 


Address: Operational Base + offset (0x0210) 


| Bit |Attr/ Reset Value | . 
1:0 


Pt eseription 
rxdata4 

3 Ox00000000 |Data4 received. 
32 bits data 


RKI2C_RXDATA5 


Address: Operational Base + offset (0x0214) 


| Bit_|Attr/ Reset Value | 2 
1:0 


PC escription sd 
rxdata5 

3 Ox00000000 |Data5 received. 
32 bits data 


RKI2C_RXDATA6 


Address: Operational Base + offset (0x0218 


| Bit |Attr[ResetValue| ss —‘“;C~éi scription — 
rxdata6 

31:0 OxO00000000 |Data6 received. 

32 bits data 


RKI2C_ RXDATA7 


Address: Operational Base + offset (Ox021C 


| Bit |Attr/ResetValue| —— s——“i;i‘“;C™SCCéi scription 
rxdata7 

31:0 OxO00000000 |Data7 received. 

32 bits data 


RKI2C ST 
Address: Operational Base + offset (0x0220 


scl_st 
SCL status. 
1'bO: SCL status low. 


1'b0O: SCL status high. 
sda_st 

SDA status. 

1'b0O: SDA status low. 

1'b0: SDA status high. 


RKI2C_ DBGCTRL 
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Address: Operational Base + offset (0x0224 


| Bit |Attr|ResetValue| ss CSC‘ escription 
31:15/RO_|0x00000 


hO_check_scl 
1'bO: Check if scl been pull down by slave at the whole 
14 RW |0x0 SCL_HIGH. 
1'b1: Check if scl been pull down by slave only at the hO of 
SCL_HIGH(SCL_HIGH including : 


nak_release_scl 
13 RW |0x0 1'bO: Hold scl as low when recieved nack. 
1'b1: Release scl as high when recieved nack. 


flt_en . . 
ches oe filter enable. 

1'b1: Enable 
slave hold ea eneeholl = slv_hold_scl_db * Telk_i2c. 
Pf Filter scl rising edge glitches of width less than flt_r * Tclk_i2c. 


eo fit_f 


Filter scl falling glitches of width less than flt_f * Tclk_i2c. 


RKI2C CON1 
Address: Operational Base + offset (0x0228 

| Bit |Attr[ResetValue| ss s—“‘S™SC#‘i scription — 
[31:3 [RO |0x00000000 [reserved ——“‘“‘“‘(‘“(‘(‘(‘(‘;:;S;S™SC™C~C~C~C™C‘*zC 


auto_stop_nak 

Auto stop when i2c master recieved nak from slave. 
RW |0x0 Work when CON1[0]=1'b1. 

1'bO: Do not auto stop when recieved nak. 

1'b1i: Auto stop when recieved nak. 


auto_stop_tx_end 
Auto stop when i2c master tx end. 

1 RW |0x0 Work when CON1[0]=1'b1. 
1'b0: Do not auto stop when tx end. 
1'b1: Auto stop when tx end. 
auto_stop 

rw loxo Auto stop when i2c master recieved nak from slave or tx end. 

1'b0O: Do not auto stop when recieved nak or tx end. 
1'b1: Auto stop when recieved nak or tx end. 
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21.5 


21.6 Interface Description 


Module pin 


I2C0_SCL_MO 
I2C0_SDA_MO 
I2C0_SCL_M1 
I2C0_SDA_M1 
I2C0_SCL_M2 


I2C0_SDA_M2 


I2C1_SCL_MO 


I2C1_SDA_MO 


I201_SCL_M1 


I2C1_SDA_M1 


I2C01_SCL_M2 


I2C1_SDA_M2 


I2C1_SCL_M3 
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Direction 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


Table 21-1 I2C Interface Description 


Pin name IOMUX 


PMU1_IOC_GPIOOB_IOMUX_S 
EL_L[15:12]=0x2 
PMU1_IOC_GPIOO0A_IOMUX_S 


SPI2_MISO_M2/l2C0_SCL_M0/GPIO0_B3_z 


SPI2_MOSI_M2/l2C0_SDA_M0/GPIO0_A6_z 


EL_H[11:8]=0x2 
GMACO_MDIO/I2C0_SCL_M1/UART9_CTSN_M0/PWM6_M2/SPI3_ MOSI_MO/GPIO4_C5_d ee isos Pasian seers 
GMACO_TXER/I2CO_SDA_M1/UART7_CTSN_M0/PWM7_IR_M3/SPI3_CLK_MO/GPIO4_Cé6_d Sree a a amg 


12S1_SDO0_M1/CPU_BIGO_AVS/I2CO_SCL_M2/UARTO_CTSN/UART1_TX_M2/HDMI_RX SDA _MO/SPIO_CSO_MO/PC | PMU1_IOC_GPIOOD_IOMUX_S 
IE30X2_CLKREQN_MO/HDMI_TX0_CEC_M1/GPIOO_D1_u EL_LI7:4]=0x3 
1281_SDO1_M1/I2C0_SDA_M2/UART1_RX_M2/HDMI_RX_SCL_MO0/SPI3_ MOSI_M2/PCIE30X2_WAKEN_MO/HDMI_T | PMU1_IOC_GPIOOD_IOMUX_S 
X1_CEC_M1/GPIO0_D2_u EL_L[11:8]=0x3 
BUS_IOC_GPIOOB_IOMUX_SEL 
_H[7:4]=0x9 
PMU2_10C_GPIOOB_IOMUX_S 
EL_H[7:4]=0x8 
BUS_IOC_GPIOOB_IOMUX_SEL 
_H[11:8]=0x9 
PMU2_10C_GPIOOB_IOMUX_S 
EL_H[11:8]=0x8 
PMU1_10C_GPIOOB_IOMUX_S 
EL_L[3:0]=0x2 
PMU1_lOC_GPIOOB_IOMUX_S 
EL_L[7:4]=0x2 
BUS_IOC_GPIOOD_IOMUX_SEL 
_H[3:0]=0x9 
PMU2_1OC_GPIOOD_IOMUX_S 
EL_H[3:0]=0x8 
BUS_IOC_GPIOOD_IOMUX_SEL 
_H[7:4]=0x9 
PMU2_lOC_GPIOOD_IOMUX_S 
EL_H[7:4]=0x8 
BUS_IOC_GPIO2D_IOMUX_SEL 
_H[3:0]=0x9 


12S51_MCLK_M1/JTAG_TCK_M2/l2C1_SCL_M0/UART2_TX_M0/PCIE30X1_1_CLKREQN_M0/GPIOO_B5_d 


1251_SCLK_M1/JTAG_TMS_M2/l2C1_SDA_M0/UART2_RX_M0/PCIE30X1_1_WAKEN_M0/GPIOO_B6_d 


SPI2_CS1_M2/I2C1_SCL_M1/UARTO_RX_M1/GPIOO_BO_z 


SPI2_CS0_M2/l2C1_SDA_M1/PWM5_M0/UART0O_TX_M1/GPIO0_B1_z 


1281. SDO2_M1/PDM0_SDI2_M1/PWM3_IR_MO0/I2C1_SCL_M2/CAN2_RX_M1/HDMI_TX0_SDA_M1/SPI3_CSO_M2/PCI 
E30X2_PERSTN_MO/SATA_CPDET/GPIOO_D4_u 


1251_SDO3_M1/CPU_BIG1_AVS/lI2C1_SDA_M2/CAN2_TX_M1/HDMI_TX0_SCL_M1/SPI3_CS1_M2/SATA_MP_SWITC 
H/GPIOO_D5_u 


EMMC_D4/l2C1_SCL_M3/UART5_RX_M2/GP102_D4_u 
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Module pin 
I2C1_SDA_M3 
I2C1_SCL_M4 


I2C1_SDA_M4 


I2C2_SCL_MO 


I2C2_SDA_MO 


I2C2_SCL_M1 
I2C2_SDA_M1 
I202_SCL_M2 
I2C2_SDA_M2 
I202_SCL_M3 
I2C2_SDA_M3 
I2C2_SCL_M4 
I2C2_SDA_M4 
1263_SCL_MO 
I203_SDA_MO 
1203 SCL_M1 
1203 SDA _M1 


I2C3_SCL_M2 


Direction 


1/0 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


1/0 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


Pin name 
EMMC_D5/l2C1_SDA_M3/UART5_TX_M2/GPIO2_D5_u 


12S0_SDO3/l2S0_SD12/PDM0_SDI2_M0/l2C1_SCL_M4/UART4_TX_M0/PWM0_M1/SPI1_CLK_M2/GPIO1_D2_d 


12S0_SDI1/PDM0_SDI3_M0/l2C1_SDA_M4/UART4_RX_M0/PWM1_M1/SPI1_CSO_M2/GPIO1_D3_d 


12S1_LRCK_M1/PWM0_MO0/I2C2_SCL_M0/CANO_TX_M0/SPIO_CS1_MO0/PCIE30X1_1_PERSTN_M0/GPIOO_B7_d 


PDM0_CLK0_M1/PWM1_MO0/l2C2_SDA_M0/CANO_RX_M0/SPIO_MOSI_M0/PCIE30X1_0_ CLKREQN_M0/GPIO0_C0_d 


GMACO_RXD0/I2C2_SCL_M1/UART1_CTSN_MO0/SPI1_MISO_M0/GPIO2_C1_d 
GMACO_TXEN/I2S2_LRCK_M0/l2C2_SDA_M1/UART1_RTSN_MO/SPI1_CLK_M0/GPIO2_C0_d 
EMMC_RSTN/I2C2_SCL_M2/UART5_RTSN_M1/GPIO2_A3_d 
EMMC_DATA_STROBE/l2C2_SDA_M2/UART5_CTSN_M1/GPIO2_A2_d 
I2S0_LRCK/I2C2_SCL_M3/UART4_RTSN/GPIO1_C5_d 


PDMO_CLK1_MO0/l2C2_SDA_M3/PWM11_IR_M2/SPI4_CS1_MO/GPIO1_C4_d 


PCIE30X1_1_WAKEN_M2/DP1_HPDIN_M2/SATA1_ACT_LED_M1/I2C2_SCL_M4/UART6_TX_M1/SPI4_MOSI_M2/GPI 
O1_A1_d 


PCIE30X1_1_CLKREQN_M2/DP0_HPDIN_M2/I2C2_SDA_M4/UART6_RX_M1/SPI4_MISO_M2/GPIO1_A0_d 


12C3_SCL_M0/UART3_TX_MO0/SPI4_MOSI_M0/GPIO1_C1_z 


12C3_SDA_M0/UART3_RX_M0/SPI4_MISO_M0/GPIO1_C0_z 
GMAC1_PTP_REF_CLK/HDMI_TX1_HPD_M1/l2C3_SCL_M1/SPI1_MOSI_M1/GPIO3_B7_d 
GMAC1_PPSTRIG/I2C3_SDA_M1/UART7_TX_M1/SPI1_MISO_M1/GPIO3_C0_d 


CIF_D4/BT1120_D4/PCIE30X1_0_WAKEN_M1/l2C3_SCL_M2/UART0O_RX_M2/SPI2_MISO_M1/GP1O4_A4_d 
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IOMUX 


BUS_IOC_GPIO2D_IOMUX_SEL 
_H{[7:4]=0x9 
BUS_IOC_GPIO1D_IOMUX_SEL 
_L[11:8]=0x9 
BUS_IOC_GPIO1D_IOMUX_SEL 
~L[15:12]=0x9 
BUS_IOC_GPIOOB_IOMUX_SEL 
_H[15:12]=0x9 
PMU2_10C_GPIOOB_IOMUX_S 
EL_H[15:12]=0x8 
BUS_IOC_GPIOOC_IOMUX_SEL 
_L[3:0]=0x9 
PMU2_1OC_GPIOOC_IOMUX_S 
EL_L[3:0]=0x8 
BUS_IOC_GPIO2C_IOMUX_SEL 
_L{7:4]=0x9 
BUS_IOC_GPIO2C_IOMUX_SEL 
_L[3:0]=0x9 
BUS_IOC_GPIO2A_IOMUX_SEL 
_L[15:12]=0x9 
BUS_IOC_GPIO2A_IOMUX_SEL 
_L[11:8]=0x9 
BUS_IOC_GPIO1C_IOMUX_SEL 
_H{[7:4]=0x9 
BUS_IOC_GPIO1C_IOMUX_SEL 
_H[3:0]=0x9 
BUS_IOC_GPIO1A_IOMUX_SEL 
_L{7:4]=0x9 
BUS_IOC_GPIO1A_IOMUX_SEL 
_L[3:0]=0x9 
BUS_IOC_GPIO1C_IOMUX_SEL 
_L{7:4]=0x9 
BUS_IOC_GPIO1C_IOMUX_SEL 
_L[3:0]=0x9 
BUS_IOC_GPIO3B_IOMUX_SEL 
_H[15:12]=0x9 
BUS_IOC_GPIO3C_IOMUX_SEL 
_L[3:0]=0x9 
BUS_IOC_GPIO4A_IOMUX_SEL 
_H[3:0]=0x9 
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Module pin 
1203. SDA _M2 
12C3_SCL_M3 
I2C3_SDA_M3 
12C3_SCL_M4 
I2C3_SDA_M4 
12C4_SCL_MO 
I2C4_SDA_MO 
lI2C4_SCL_M1 


I2C4_SDA_M1 


I2C4_SCL_M2 


I2C4_SDA_M2 


I2C4_SCL_M3 
I204_SDA_M3 
I204_SCL_M4 
I2C4_SDA_M4 
I2C5_SCL_MO 
I2C5_SDA_MO 


I2C5_SCL_M1 


Direction 


/O 


/O 


/O 


/O 


/O 


/O 


1/0 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


Pin name 


CIF_D5/BT1120_D5/l2S1_SDIO0_M0/PCIE30X1_0_PERSTN_M1/l2C3_SDA_M2/UART3_TX_M2/SPI2_MOSI_M1/GPIO4 
_A5_d 


GMACO0O_TXD3/SDIO_CMD_M0/l2C3_SCL_M3/GP102_B2_u 


GMACO0O_TXCLK/SDIO_CLK_M0/FSPI_CLK_M1/l2C3_SDA_M3/GPIO2_B3_d 


SDMMC_D0/PDM1_SDI3_MO0/JTAG_TCK_M1/l2C3_SCL_M4/UART2_TX_M1/PWM8_M1/GP104_D0_u 


SDMMC_D1/PDM1_SDI2_MO0/JTAG_TMS_M1/l2C3_SDA_M4/UART2_RX_M1/PWM9_M1/GPIO4_D1_u 


ETH1_REFCLKO_25M/MIPI_LCAMERA1_CLK_M1/l2C4_SCL_M0/GPIO3_A6_d 
GMAC1_RXCLK/SDIO_CLK_M1/MIPI_CAMERA0_CLK_M1/FSPI_CLK_M2/l2C4_SDA_M0/UART8_CTSN_M1/GPIO3_A 


IOMUX 


BUS_IOC_GPIO4A_IOMUX_SEL 
_H{[7:4]=0x9 
BUS_IOC_GPIO2B_IOMUX_SEL 
_L[11:8]=0x9 
BUS_IOC_GPIO2B_IOMUX_SEL 
_L[15:12]=0x9 
BUS_IOC_GPIO4D_IOMUX_SEL 
_L[3:0]=0x9 
BUS_IOC_GPIO4D_IOMUX_SEL 
_L{7:4]=0x9 
BUS_IOC_GPIO3A_IOMUX_SEL 
_H[11:8]=0x9 
BUS_IOC_GPIO3A_IOMUX_SEL 


5_d 
GMACO_PPSTRING/FSPI_CS1N_M1/HDMI_TX1_SCL_M0/l2C4_SCL_M1/UART7_TX_M0/GPIO2_B5_u 


GMACO_PTP_REFCLK/FSPI_CSON_M1/HDMI_TX1_SDA_MO0/l2C4_SDA_M1/UART7_RX_M0/GPIO2_B4_u 


I2S1_SDIO_M1/GPU_AVS/UART0O_TX_M0/I2C4_SCL_M2/DP1_HPDIN_M1/PWM4_M0/PCIE30X1_0 PERSTN_MO0/GPI 
O00 C5 _u 


PDMO0_CLK1_M1/PWM2_M0/UART0O_RX_MO0/lI2C4_SDA_M2/DP0_HPDIN_M1/PCIE30X1_0_WAKEN_M0/GPIO0O_C4_d 


HDMI_TX1_SDA_M2/I2C4_SCL_M3/UART6_CTSN_M1/PWM1_M2/SPI4_CSO_M2/GPIO1_A3_d 


VOP_POST_EMPTY/I2C4_SDA_M3/UART6_RTSN_M1/PWM0_M2/SP14_CLK_M2/GPIO1_A2_d 
12S0_SDO0/l2C4_SCL_M4/UART4_CTSN/GPIO1_C7_d 
PDM0_CLK0O_MO0/l2C4_SDA_M4/PWM15_IR_M2/GPIO1_C6_d 


CIF_D11/PCIE20X1_2 CLKREQN_MO/HDMI_TX0_SCL_M2/l2C5_SCL_MO0/SPI3_MOSI_M3/GPIO3_C7_u 


CIF_D12/PCIE20X1_2 WAKEN_M0/HDMI_TX0_SDA_M2/l2C5_SDA_MO0/UART4_RX_M1/PWM8_M2/SPI3_CLK_M3/G 
PIO3_D0O_u 
BT1120_D12/PCIE30X4_PERSTN_M1/HDMI_RX_HPDOUT_M0/SATAO_ACT_LED_M0/l2C5_SCL_M1/PWM13_M1/SPI 
3_MOSI_M1/GP104_B6_d 
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_H{[7:4]=0x9 
BUS_IOC_GPIO2B_IOMUX_SEL 
_H{[7:4]=0x9 
BUS_IOC_GPIO2B_IOMUX_SEL 
_H[3:0]=0x9 
BUS_IOC_GPIOOC_IOMUX_SEL 
_H{[7:4]=0x9 
PMU2_10C_GPIOOC_IOMUX_S 
EL_H[7:4]=0x8 
BUS_IOC_GPIOOC_IOMUX_SEL 
_H[3:0]=0x9 
PMU2_1OC_GPIOOC_IOMUX_S 
EL_H[3:0]=0x8 
BUS_IOC_GPIO1A_IOMUX_SEL 
_L[15:12]=0x9 
BUS_IOC_GPIO1A_IOMUX_SEL 
_L[11:8]=0x9 
BUS_IOC_GPIO1C_IOMUX_SEL 
_H[15:12]=0x9 
BUS_IOC_GPIO1C_IOMUX_SEL 
_H[11:8]=0x9 
BUS_IOC_GPIO3C_IOMUX_SEL 
_H[15:12]=0x9 
BUS_IOC_GPIO3D_IOMUX_SEL 
_L[3:0]=0x9 
BUS_IOC_GPIO4B_IOMUX_SEL 
_H[11:8]=0x9 
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Module pin 
I2C5_ SDA M1 
l2C5_SCL_M2 
I2C5_ SDA _M2 
l2C5_SCL_M3 
I2C5_SDA_M3 
l2C5_SCL_M4 
I2C5 SDA _M4 
l2C6_SCL_MO 
I2C6_SDA_MO 
l2C6_SCL_M1 
l2C6_SDA_M1 
l2C6_SCL_M2 
l2C6_SDA_M2 
l2C6_SCL_M3 
I2C6_SDA_M3 
l2C6_SCL_M4 
I2C6_SDA_M4 
12C7_SCL_MO 
I2C7_SDA_MO 


l207_SCL_M1 


Direction 


1/0 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


/O 


Pin name 


IOMUX 


BUS_IOC_GPIO4B_IOMUX_SEL 


BT1120_D13/PCIE20X1_2 CLKREQN_M1/HDMI_TX0_SCL_MO0/I2C5_SDA_M1/SPI3_CLK_M1/GPIO4_B7_u 


_H[15:12]=0x9 


CIF_D6/BT1120_D6/l2S1_SDI1_M0/PCIE30X2_CLKREQN_M1/l2C5_SCL_M2/UART3_RX_M2/SP|l2_CLK_M1/GPIO4_A BUS_IOC_GPIO4A_IOMUX_SEL 


6_d 


_H[11:8]=0x9 


BUS_IOC_GPIO4A_IOMUX_SEL 


CIF_D7/BT1120_D7/12S1_SDI2_M0/PCIE30X2_WAKEN_M1/I2C5_SDA_M2/SPI2_CS0_M1/GPIO4_A7_d 


_H[15:12]=0x9 


MIPI_CAMERA1_CLK_M0/SPDIFO_TX_M0/PCIE30X2_WAKEN_M3/HDMI_RX_HPDOUT_M2/l2C5_SCL_M3/UART1_T BUS_IOC_GPIO1B_IOMUX_SEL 


X_M1/GPIO1_B6_d 
MIPI_CAMERA2_CLK_M0/SPDIF1_TX_M0/PCIE30X2_PERSTN_M3/HDMI_RX_CEC_M2/SATA2_ACT_LED_M1/l2C5 


_H[11:8]=0x9 


BUS_IOC_GPIO1B_IOMUX_SEL 


SDA_M3/UART1_RX_M1/PWM13_M2/GPIO1_B7_u 


_H[15:12]=0x9 


BUS_IOC_GPIO2B_IOMUX_SEL 


GMACO_TXDO0/I2S2_MCLK_M0/I2C5_SCL_M4/UART1_RX_M0/GP1O2_Bé6_d 


_H[11:8]=0x9 


BUS_IOC_GPIO2B_IOMUX_SEL 


GMACO_TXD1/l2S2_SCLK_M0/I2C5_SDA_M4/UART1_TX_M0/GPIO2_B7_d 


_H[15:12]=0x9 


12S1_SDI3_M1/PDM0O_SDI1_M1/l2C6_SCL_M0/UART1_CTSN_M2/PWM7_IR_M0/SPI3_MISO_M2/PCIE30X4_PERSTN BUS_IOC_GPIOOD_IOMUX_SEL 


MO0/GPIOO_DO_d 


_L[3:0]=0x9 


12S1_SDI2_M1/PDMO_SDIO_M1/I2C6_SDA_MO/UART1_RTSN_M2/PWM6_MO/SPIO_MISO_MO/PCIE30X4 WAKEN_MO | BUS_IOC_GPIOOC_IOMUX_SEL 


/GPIOO_C7_d 
I2S0_SCLK/12C6_SCL_M1/UART3_CTSN/PWM7_IR_M2/SP14_CSO_M0/GPIO1_C3_d 


I2S0_MCLK/I2C6_SDA_M1/UART3_RTSN/PWM3_IR_M2/SP14_CLK_M0/GPIO1_C2__d 
ETHO_REFCLKO_25M/l2S2_SDI_MO0/l2C6_SCL_M2/SPI1_CS0_M0/GPIO2_C3_d 


GMACO_RXD1/I2C6_SDA_M2/UART9_TX_M0/SPI1_MOSI_M0/GP102_C2_d 


_H[15:12]=0x9 


BUS_IOC_GPIO1C_IOMUX_SEL 


_L[15:12]=0x9 


BUS_IOC_GPIO1C_IOMUX_SEL 


_L[11:8]=0x9 


BUS_IOC_GPIO2C_IOMUX_SEL 


_L[15:12]=0x9 


BUS_IOC_GPIO2C_IOMUX_SEL 


_L[11:8]=0x9 


MIPI_CAMERA0_CLK_M0/SPDIF1_TX_M1/l2S1_SDO0_M0/PCIE30X1_0_BUTTON_RSTN/SATA2_ACT_LED_MO0/lI2C6 BUS_IOC_GPIO4B_IOMUX_SEL 


SCL_M3/UART8_RX_M0/SPIO_CS1_M1/GPIO04_B1_u 


_L{7:4]=0x9 


CIF_CLKIN/BT1120_CLKOUT/I2S1_SDI3_MO/PCIE30X2_PERSTN_M1/l2C6_SDA_M3/UART8_TX_MO/SPI2_CS1_M1/ BUS_IOC_GPIO4B_IOMUX_SEL 


GPIO4_BO_d 


_L[3:0]=0x9 


GMAC1_TXD3/SDIO_D1_M1/l2S3_SCLK/AUDDSM_LN/FSPI_D1_M2/l2C6_SCL_M4/PWM11_IR_M0/SPI4_MOSI_M1/G BUS_IOC_GPIO3A_IOMUX_SEL 


PIO3_A1_u 


_L{7:4]=0x9 


BUS_IOC_GPIO3A_IOMUX_SEL 


GMAC1_TXD2/SDIO_DO_M1/l2S3_MCLK/FSPI_D0_M2/l2C6_SDA_M4/PWM10_MO0/SPI4_MISO_M1/GPIO3_A0_u 


12S0_SDO1/l2C7_SCL_M0/UART6_TX_M2/SPI1_MISO_M2/GP1O1_D0_d 


12S0_SDO2/l2S0_SDI3/PDM0_SDI1_MO0/l2C7_SDA_M0/UART6_RX_M2/SPI1_MOSI_M2/GPIO1_D1_d 


GMACO_MCLKINOUT/I2S2_SDO_M0/l2C7_SCL_M1/PWM4_M1/SPI3_CS1_M0/GPIO4_C3_d 
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_L[3:0]=0x9 


BUS_IOC_GPIO1D_IOMUX_SEL 


_L[3:0]=0x9 


BUS_IOC_GPIO1D_IOMUX_SEL 


_L{7:4]=0x9 


BUS_IOC_GPIO4C_IOMUX_SEL 


~L[15:12]=0x9 
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Module pin 
I2C7_SDA_M1 
l2C7_SCL_M2 
1I207_SDA_M2 
12C7_SCL_M3 
I2C7_SDA_M3 
12C8_SCL_MO 
I2C8_SDA_MO 
l2C8_SCL_M1 
I2C8_SDA_ M1 
l2C8_SCL_M2 
I2C8_ SDA _M2 
12C8_SCL_M3 
I2C8_SDA_M3 
l2C8_SCL_M4 


I208_SDA_M4 


Direction 


/O 


/O 


/O 


/O 


/O 


/O 


1/0 


/O 


/O 


/O 


1/0 


/O 


/O 


/O 


/O 


GMAC0O_MDC/I2C7_SDA_M1/UART9_RTSN_M0/PWM5_M2/SPI3_MISO_M0/GPIO4_C4_d 
CIF_D14/PCIE30X2_CLKREQN_M2/HDMI_RX_SCL_M1/l2C7_SCL_M2/UART9_RTSN_M2/SPIO_MOSI_M3/GPIO3_D2 


d 


CIF_D15/PCIE30X2_WAKEN_M2/HDMI RX_SDA_M1/l2C7_SDA_M2/UART9_CTSN_M2/PWM10_M2/SPIO_CLK_M3/G 


PIO3_D3_d 


CIF_HREF/BT1120_D8/l2S1_SDO1_M0/PCIE30X1_1_BUTTON_RSTN/I2C7_SCL_M3/UART8_RTSN_M0/PWM14_M1/ 


SPIO_CSO_M1/CAN1_RX_M1/GP1O04_B2_u 
CIF_VSYNC/BT1120_D9/l2S1_SDO2_M0/PCIE20X1_2_ BUTTON_RSTN/I2C7_SDA_M3/UART8_CTSN_M0/PWM15_IR 


_M1/CAN1_TX_M1/GPIO4_B3_u 


SDMMC_D2/PDM1_SDI1_M0/JTAG_TCK_M0/l2C8_SCL_M0/UART5_CTSN_M0/GPI04_D2_u 
SDMMC_D3/PDM1_SDIO_MO0/JTAG_TMS_MO0/l2C8_SDA_M0/UART5_RTSN_M0/PWM10_M1/GPI04_D3_u 
GMACO_RXCLK/SDIO_D2_M0/FSPI_D2_M1/l2C8_SCL_M1/UART6_RTSN_M0/GPIO2_BO_u 
GMACO_TXD2/SDIO_D3_M0/FSPI_D3_M1/l2C8_SDA_M1/UART6_CTSN_M0/GPIO2_B1_u 


MIPI_CAMERA3_CLK_MO/HDMI_RX_SCL_M2/l2C8_SCL_M2/UART1_RTSN_M1/PWM14_M2/GPIO1_D6_u 
MIPI_CAMERA4_CLK_MO0/PCIE30X2_CLKREQN_M3/HDMI_RX_SDA_M2/I2C8 SDA _M2/UART1_CTSN_M1/PWM15. | 


R_M3/GPIO1_D7_u 


BT1120_D14/PCIE20X1_2 WAKEN_M1/HDMI_TX0_SDA_M0/l2C8_SCL_M3/SPI3_CS0_M1/GPIO4_C0_u 
BT1120_D15/SPDIF1_TX_M2/PCIE20X1_2_ PERSTN_M1/HDMI_TX0_CEC_MO0/l2C8_SDA_M3/PWM6_M1/SPI3_CS1 


M1/GP1O4_C1_d 


GMAC1_MDC/MIPI_TE0/I2C8_SCL_M4/UART7_RTSN_M1/PWM14_MO/SPI1_CS0_M1/GPIO3_C2_d 


GMAC1_MDIO/MIPI_TE1/l2C8_SDA_M4/UART7_CTSN_M1/PWM15_IR_MO0/SPI1_CS1_M1/GPIO3_C3_d 
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IOMUX 


BUS_IOC_GPIO4C_IOMUX_SEL 
_H[3:0]=0x9 
BUS_IOC_GPIO3D_IOMUX_SEL 
_L[11:8]=0x9 
BUS_IOC_GPIO3D_IOMUX_SEL 
~L[15:12]=0x9 
BUS_IOC_GPIO4B_IOMUX_SEL 
_L[11:8]=0x9 
BUS_IOC_GPIO4B_IOMUX_SEL 


~L[15:12]=0x9 
BUS_IOC_GPIO4D_IOMUX_SEL 
_L[11:8]=0x9 
BUS_IOC_GPIO4D_IOMUX_SEL 
~L[15:12]=0x9 
BUS_IOC_GPIO2B_IOMUX_SEL 
_L[3:0]=0x9 
BUS_IOC_GPIO2B_IOMUX_SEL 
_L{7:4]=0x9 
BUS_IOC_GPIO1D_IOMUX_SEL 
_H[11:8]=0x9 
BUS_IOC_GPIO1D_IOMUX_SEL 
_H[15:12]=0x9 
BUS_IOC_GPIO4C_IOMUX_SEL 
_L[3:0]=0x9 
BUS_IOC_GPIO4C_IOMUX_SEL 


_L{7:4]=0x9 
BUS_IOC_GPIO3C_IOMUX_SEL 
_L[11:8]=0x9 
BUS_IOC_GPIO3C_IOMUX_SEL 
_L[15:12]=0x9 
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21.7 Application Notes 


The I2C controller core operation flow chart below is to describe how the software configures 
and performs an I2C transaction through this I2C controller core. Descriptions are divided 
into 3 sections, transmit only mode, receive only mode, and mix mode. Users are strongly 


advised to follow: 


@ Transmit only mode (I2C_CON[1:0]=2'b00) ~ 


a AN 
( start ) 


ar 


Config 12C_CLKDIV to 
select 12C_SCL frequency 


Config I12C_CON to 
select TX only mode 


| 


Config 12C_CON to send 


start signal 


Write datas to 
12C_TXDATAO™~I2C_TXDA 
TA7 


Write datas counts to 
I2C_MTXCNT 


Wait for tx complete irq 
C12C_IPD[2]) 


ore data to 
transfer ? 


NO 


Config 12C_CON to send 
stop signal 


| 


o Stop > 


y 


Fig. 21-6 I2C Flow chat for transmit only mode 
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@ Receive only mode (I2C_CON[1:0]=2’b10) a 
( start ) 


| 


Config 12C_CLKDIV to 
select I2C_SCL frequency 


| 


Config 12C_CON to 
select RX only mode 


Config 12C_CON to send 
start signal 


| 


Write datas counts to 
I2C_MRXCNT 


Wait for rx complete irq 
(12C_IPD[3]) 


More data to 
receive ? 


Config 12C_CON to send 
stop signal 


a aN 
ey Stop “ 


Fig. 21-7 I2C Flow chat for receive only mode 
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@ Mix mode (12C_CON[1:0]=2'b01 or I2C_CON[1:0]=2’b11) 


( \ 
‘ start a“) 


_t 


Config 12C_CLKDIV to 
select I2C_SCL frequency 


| 


Config 12C_CON to 
select MIX mode 


| 


Config 12C_CON to send 
start signal 


| 


Config 12C_MRXADDR 
and I12C_MRXRADDR 


| 


Write data counts to 
I2C_MRXCNT 


| 


Wait for rx complete irq 
(12C_IPD[3]) 


Config 12C_CON to 
select RX only mode 


More data to 
receive ? 


Config 12C_CON to send 
stop signal 


“3 


hi aN 
y Stop Q 


Fig. 21-8 I2C Flow chat for mix mode 
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Chapter 2212S 


22.1 Overview 


The I2S/PCM/TDM controller is designed for interfacing between the AHB bus and the I2S 
bus. 

The I2S bus (Inter-IC sound bus) is a serial link for digital audio data transfer between 
devices in the system and is invented by Philips Semiconductor. Now it is widely used by 
many semiconductor manufacturers. 

I2S bus is widely used in the devices such as ADC, DAC, DSP, CPU, etc. With the I2S 
interface, we can connect audio devices and the embedded SoC platform together and 
provide an audio interface solution for the system. 


22.1.1 Features 


There are nine I2S/PCM/TDM controllers and two I2S/PCM controllers embed in the system. 

I2S/PCM/TDM controllers support I2S format, PCM format and TDM format. While I2S/PCM 

controllers only support I2S format and PCM format. The nine I2S/PCM/TDM controllers are 

I2SO, 12S1, 12S4, I2S5, 1286, I2S7, 12S8, I12S9 and 12S10. Remaining two I2S/PCM 

controllers are 2-channel I2S2 and I2S3. 

Unless stated separately, all of the following features apply to I2SO0~12S10. 

@ Support eight internal 32-bit wide and 32-location deep FIFOs, four for transmitting and 
the others for receiving audio data for I2SO and I2S1 

@ Support two internal 32-bit wide and 32-location deep FIFOs, one for transmitting and 
the other for receiving audio data for each I12S2 and I12S3 

@ Support four internal 32-bit wide and 32-location deep transmitting FIFOs for I2S4, 

I2S5, 12S6 and I2S8 

Support four internal 32-bit wide and 32-location deep receiving FIFOs for I12S7, I2S9 

and I2S10 

@ Support AHB bus interface 

@ Support 16~32 bits audio data transfer 

@ Support master and slave mode for I2S0, 12S1, 12S2 and I2S3 

@ Support only master TX mode for I2S4, I2S5, I2S6 and I2S8 

e 

e 

@ 


Support only slave RX mode for I2S7, I2S9 and 12S10 
Support DMA handshaking interface and configurable DMA water level 
Support transmit FIFO empty, underflow, receive FIFO full, overflow interrupt and all 
interrupts can be masked 
@ Support configurable water level of transmit FIFO empty and receive FIFO full interrupt 
@ Support combined interrupt output 
@ Support 2-channel audio transmitting and receiving in PCM mode for I2S0O, I2S1, I2S2 
and 12S3 
@ Support 2-channel audio transmitting in PCM mode for I2S4, I2S5, I2S6 and I2S8 
@ Support 2-channel audio receiving in PCM mode for I2S7, I2S9 and I2S10 
@ Support 8-channel audio transmitting and receiving in I2S mode for I2SO and I12S1 
@ Support 2-channel audio transmitting and receiving in 12S mode for I2S2 and I2S3 
@ Support 8-channel audio transmitting in 12S mode for 12S4, I12S5, I2S6 and I2S8 
@ Support 8-channel audio receiving in I2S mode for I12S7, I2S9 and 12S10 
@ Support up to 16-channel audio transmitting and receiving in TDM mode for 
I2S/PCM/TDM controllers 
Support up to 192kHz sample rate for I2SO, 12S1, I12S2, 12S3, 12S4 and I2S8 
Support up to 768kHz sample rate for I12S5, I12S6, I12S7, I2S9 and I2S10 
Support I2S normal, left and right justified mode serial audio data transfer 
Support PCM early, late1, late2, late3 mode serial audio data transfer 
Support TDM normal, 1/2 cycle left shift , 1 cycle left shift, 2 cycle left shift, right shift 
mode serial audio data transfer for I2S/PCM/TDM controllers 
Support MSB or LSB first serial audio data transfer 
Support 16 to 31 bit audio data left or right justified in 32-bit wide FIFO 
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@ Support two 16-bit audio data store together in one 32-bit wide location 


@ Support configurable SCLK and LRCK polarity 

@ Support a range of 16 to 32 programmable slot bit width in TDM mode for I2S/PCM/TDM 
controllers 

@ Support a range of 32 to 512 programmable frame width in TDM mode for I2S/PCM/TDM 
controllers 


@ Support a range of 32 to 256 programmable frame width in I2S/PCM mode for 
I2S/PCM/TDM controllers and I2S/PCM controllers except I2S4 and I2S8 

@ Support a range of 32 to 512 programmable frame width in I2S/PCM mode for I12S4 and 
I2S8 


22.2 Block Diagram 


TDM Transmitter Lm 
Lu dma interface » SeEEO Nea a stereo 
. |-—— / TX_CTRL rr » audio 
[2S/PCM output 
Transmitter 
(T—_* 
\—-— va System Interface " Clock Generator 12S BUS 
AHB BUS 
TDM Receiver 
stereo 
7 A audio 
,__interrupt —__ K RX FIFO é RX_CTRL at K ; 
interface 7] input 
12S/PCM Receiver \W 
Fig. 22-1 12S/PCM/TDM Controller (8-channel) Block Diagram 
TX_CTRL i 
dma interface * 12S/PCM 
SS — TX FIFO = i p>] siydes 
“A V Transmitter } _J audio 
output 
vA —— Ss Interf: > Clock G 
_sC*#® ss System Interface ——— —— ock Generator 
NJ V 12S BUS 
AHB BUS 
RX_CTRL 
stereo 
A___interrupt 3} RX FIFO i 12S/PCM Receiver | |< K-—! audio 
‘interface N input 


Fig. 22-2 12S/PCM Controller (2-channel) Block Diagram 
System Interface 
The system interface implements the AHB slave operation. It contains not only control 
registers of transmitters and receiver inside but also interrupt and DMA handshaking 
interface. 
Clock Generator 
The Clock Generator implements clock generation function. By the divider of the module, the 
clock generator generates SCLK and LRCK to transmitter and receiver. 
TX_CTRL 
For I2S/PCM/TDM Controller, TX_CTRL includes TDM transmitter and I2S/PCM transmitter. 
While for I2S/PCM Controller, TX_CTRL only includes I2S/PCM transmitter. The Transmitters 
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implement transmission operation. The transmitters can act as either a master or a slave, 
with I2S, PCM or TDM mode surround serial audio interface. 

RX_CTRL 

For I2S/PCM/TDM Controller, RX_CTRL includes TDM receiver and I2S/PCM receiver. While 
for I2S/PCM Controller, RX_CTRL only includes I2S/PCM receiver. The Receiver implements 
receive operation. The receiver can act as either a master or a slave, with 12S, PCM or TDM 
mode stereo serial audio interface. 

TX FIFO 

The transmit FIFO is the buffer to store transmitted audio data. The size of one FIFO is 
32bits x 32. 

RX FIFO 

The receive FIFO is the buffer to store received audio data. The size of one FIFO is 32bits x 
32. 


22.3 Function description 


In the I12S/PCM/TDM or I2S/PCM controller, there are four types: transmitter-master & 
receiver-master; transmitter-master & receiver-slave; transmitter-slave & receiver-master; 
transmitter-slave & receiver-slave. 

In broadcasting application, the I2S/PCM/TDM or I2S/PCM controller is used as a transmitter 
and external or internal audio CODEC is used as a receiver. In recording application, the 
I2S/PCM/TDM or I2S/PCM controller is used as a receiver and external or internal audio 
CODEC is used as a transmitter. Either the I2S/PCM/TDM or I2S/PCM controller or the audio 
CODEC can act as a master or a slave, but if one is master, the other must be slave. 


SCLK 


I2S Transmitter Master = ~————— > I2S Receiver Slave 


Fig. 22-3 12S Transmitter-Master & Receiver-Slave Condition 
When the transmitter acts as a master, it sends all signals to the receiver (the slave), and 
CPU controls when to send clock and data to the receiver. When acts as a slave, SD signal 
still goes from transmitter to receiver, but SCLK and LRCK signals are from the receiver (the 
master) to the transmitter. Based on three interface specifications, transmitting data should 
be ready before transmitter receives SCLK and LRCK signals. CPU should know when the 
receiver to initialize a transaction and when the transmitter to send data. 


SCLK 


LRCK 


I2S Transmitter Slave I2S Receiver Master 


Fig. 22-4 12S Transmitter-Slave & Receiver-Master Condition 
When the receiver acts as a master, it sends SCLK and LRCK signals to the transmitter (the 
slave) and receives serial data. So CPU must tell the transmitter when to start a transaction 
for it to prepare transmitting data then start a transfer and send clock and channel-select 
signals. When the receiver acts as a slave, CPU should only do initial setting and wait for all 
signals and then start reading data. 
Before transmitting or receiving data, CPU need do initial setting to the I2S register. These 
includes CPU settings, I2S interface registers settings, and maybe the embedded SoC 
platform settings. These registers must be set before starting data transfer. 
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22.3.1 12S Normal Mode 


This is the waveform of I2S normal mode. For LRCK (i2s_Irck) signal, it goes low to indicate 
left channel and high to right channel. For SD (i2s_sdo, i2s_sdi) signal, it starts sending the 
first bit (MSB or LSB) one SCLK clock cycle after LRCK changes. The range of SD signal 
width is from 16 to 32bits. 


i2s_sclk | ae f | [| J k-+---- f | f ]_J ------- f | J |] -------4 

a a iat ~-— ia <P 
ids Inch Left channel Right channel 

T ' 

, \ 1 
12s_sdo/ ------- — | .. |. nn — | .. | . ee 
uae of 0 1 All 22 23 0 1 21 22 23 0 
12s_sdi SSS=e—= a a aa Se ee 


Fig. 22-5 12S Normal Mode Timing Format 
22.3.2 I2S Left Justified Mode 


This is the waveform of I2S left justified mode. For LRCK (i2s_Irck) signal, it goes high to 
indicate left channel and low to right channel. For SD (i2s_sdo, i2s_sdi) signal, it starts 
sending the first bit (MSB or LSB) at the same time when LRCK changes. The range of SD 
signal width is from 16 to 32bits. 


i2s_sclk | [o777 7 | f | of b------f | J LJ fe-----f | JJ be----- | | 

Fe Right channel 

i2s_Irck Left channel | 

i2s_sdo/ ~~; a ee : 
ee u 0 1 21 22 23 0 1 21 22, 23 0 1 
i2s_sdi 7 we ee a aa a A a ic elca ~ 


22.3.3 I2S Right Justified Mode 


This is the waveform of I2S right justified mode. For LRCK (i2s_Irck) signal, it goes high to 
indicate left channel and low to right channel. For SD (i2s_sdo, i2s_sdi) signal, it transfers 
MSB or LSB first; but what is different from I2S normal or left justified mode, the last bit of 
the transferred data is aligned to the transition edge of the LRCK signal while one bit is 
transferred at one SCLK cycle. The range of SD signal width is from 16 to 32bits. 


i2s_sclk | |_| | | J | [|| ese=aee ely dal Lt] 
12s_Irck | Left channel | Right channel 

estoy a ee 0 1 il 21 22 23 pS 0 il a oN) _=OCtCt=<CSsi‘“<—«~‘~C:*W 
12s_sdi —~--------- ——— eaet +--+ ____ Ea eae 


Fig. 22-7 12S Right Justified Mode Timing Format 
22.3.4 PCM Early Mode 


This is the waveform of PCM early mode. For LRCK (i2s_Irck) signal, it goes high to indicate 
the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it sends the first bit 
(MSB or LSB) at the same time when LRCK goes high. The range of SD signal width is from 
16 to 32bits. 

i28_sclk | t= te Tt PLL | 


i2s_Irck 
(slayeimode): I" fuecc pcckovdeidaeiwe | 


i2s_Irck ——S rt 
(master mode) 


i2s sdo = |—s0 1 B 0 1 B 0 1 


~<a >< ti! - 
channel left ! channel0 right ' no valid data 


i2s sdi | 0 1 B 0 1 B 0 1 


channel0 left channel0 right no valid data 
Fig. 22-8 PCM Early Mode Timing Format 


22.3.5 PCM Late1 Mode 
This is the waveform of PCM early mode. For LRCK (i2s_Irck) signal, it goes high to indicate 
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the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it sends the first bit 


(MSB or LSB) one SCLK clock cycle after LRCK goes high. The range of SD signal width is 


from 16 to 32bit 
12s_sclk 


12s_Irck 


S. 


(slave mode) 


12s_Irck 
(master mode) 


i2s_sdo 


12s_sdi 


the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it sends the first 


At least one sclk cycle in slave mode 


tt —2% Always one sclk cycle in master mode 


a 0 i Ml = | c le 0 
a Hl 1 no valid data at 
channel left channel0 right : 
0 1 2 0 1 23 0 
Pi al 
channel0 left channel0 right ' no valid data ' 


Fig. 22-9 PCM Late1 Mode Timing Format 


22.3.6 PCM Late2 Mode 
This is the waveform of PCM early mode. For LRCK (i2s_Irck) signal, it goes high to indicate 


bit(MSB or LSB) two SCLK clock cycles after LRCK goes high. The range of SD signal width is 
from 16 to 32bits. 


i2s_sclk | ero | es acl i Woah Hae pekeee | Le oe | 
t | 
ee et Se eee eee eeses (—<—a ee L-- 
i2s_Irck | | 
(slave mode) -~<«------- q----- === === === > 
Atleast one sclk cycle in slave mode 
; | 
: I \ 
i2s_Irck - ——, 
(master mode) T - ! 
<—- aa Always one sclk cycle in master mode | 
i2s_sdo 0 1 23 0 1 | 2B 
i I no valid data ! 
4 channel0 left channel0 right ; 
i2s_sdi 0 1 2B 0 if B 
al 


channel0 left 


channel0 right 


no valid data \ 


Fig. 22-10 PCM Late2 Mode Timing Format 


22.3.7 PCM Late3 Mode 


This is the waveform of PCM early mode. For LRCK (i2s_Irck) signal, it goes high to indicate 
the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it sends the first bit 
(MSB or LSB) three SCLK clock cycles after LRCK goes high. The range of SD signal width is 
from 16 to 32bits. 


i2s_sclk | | | | | |_| |------- fo] of fe----- {UJ LJ be---- { ]J if b-----4 
. (| 
12s_Irck ! 
Sia ee pe > 
(slave mode) Atleast one sclk cycle in slave mode | 
12s_Irck rd 
(ma ster mode) wt —® Always one sclk cycle in master mode 
tn. ewe, eS ee nnn inane lUcLrlmlmlmlté“i‘i‘(Ca—™O™O™S™SC;™COCOOOOOOOOO TT 
is sdo ; 0 1 ae! 23 0 | | 23 | |e 
- >< >< 
no valid data channel0 left channel0 right no valid data 
ee eee 
- >< — 
no valid data channel0 left channel0 right no valid data 
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22.3.8 TDM Normal Mode (PCM Format) 


This is the waveform of TDM normal mode. For LRCK (i2s_Irck) signal, it goes high to 
indicate the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it sends the 
first bit (MSB or LSB) on the second falling edge of SCLK after LRCK goes high. The range of 
SD signal width is from 16 to 32bits. 


i2s_sclk ia EJ LL eT == 
i2s_Irck 
(slave mode) i i 
At least one sclk cycle in slave mode 
i2s_| rck [ee aye gale Sonn ee TT 
(master mode) le | 
At least one sclk cycle in slave mode 
i2s_sdo rn er 23 0 1 23 f) 1 23 
a >< >! < - 
no valid data channel left channel0 right "channel left ~ channel3 right no valid data 
i2s sdi 0 1 23 0 1 23 ty) 1 23 
bd >< >< << - 
no valid data channel0 left channel0 right channel1 left ~ channel3 right no valid data 


Fig. 22-12 TDM Normal Mode Timing Format (PCM Format) 


22.3.9 TDM Left Shift ModeO (PCM Format) 


This is the waveform of PCM early mode. For LRCK (i2s_Irck) signal, it goes high to indicate 
the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it sends the first bit 
(MSB or LSB) on the second rising edge of SCLK after LRCK goes high. The range of SD 
signal width is from 16 to 32bits. 


i2s_sclk | int I en ee 
i2s_Irck 
we | 
(slave mode) At least one sclk cycle in slave mode 
i2s_Irck Samm ical ems moms ncaa: nn 
(master mode) 14 | 
At least one sclk cycle in slave mode 
i2s_sdo 0 1 23 0 1 23 ore 2 | 
— et > <t P< <i = 
no valid data channel left channel0 right ! channelt left ~ channel3 right no valid data 
i2s sdi i aa 23 0 n 23 Oa lai 23 
>t > <d >< >< 7 
no valid data channel left channel0 right channelt left ~ channel3 right no valid data 


Fig. 22-13 TDM Left Shift Mode 0 Timing Format (PCM Format) 


22.3.10 TDM Left Shift Mode1 (PCM Format) 


This is the waveform of PCM early mode. For LRCK (i2s_Irck) signal, it goes high to indicate 
the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it sends the first bit 
(MSB or LSB) on the first falling edge of SCLK after LRCK goes high. The range of SD signal 
width is from 16 to 32bits. 


i2s_sclk | i 
i2s_Irck 
ne Ll 
(slave mode) At least one sclk cycle in slave mode 
i2s_Irck Sa 
(master mode) 14 < 
‘t least one sclk cycle in slave mode 
i2s sdo 0 1 23 ty) 1 23 0 1 23 
——_ >t > <t > >< - 
howvalld data channeld left channel right channel1 left ~ channel3 right no valid data 
i2s_sdi 0) 1 23 0) 1 23 0) 1 23 
ad >< >< >< - 
no valid data channel left channel right channel left ~ channel3 right no valid data 


Fig. 22-14 TDM Left Shift Mode 1 Timing Format (PCM Format) 
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22.3.11 TDM Left Shift Mode2 (PCM Format) 


This is the waveform of PCM early mode. For LRCK (i2s_Irck) signal, it goes high to indicate 
the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it sends the first bit 
(MSB or LSB) on the first rising edge of SCLK after LRCK goes high. The range of SD signal 
width is from 16 to 32bits. 


ias_sclk | |_| sah Ie Sen its Vill 
i2s_Irck 
~<e > 
(slave mode) | At least one sclk cycle in slave mode 
i2s_Irck | Gor NO ee ne ee ee a 
(master mode) bag > 
At least one sclk cycle in slave mode 
i2s_sdo al aula a 23 0 1 23 ie) 1 23 | 
be > - 
no valid data channel left channel0 right channelt left ~ channel3 right no valid data 
i2s sdi Oa 23 0 1 23 0 1 23 
—_—_ >< >< 3 
no valid data channel left channel0 right ! channell left ~ channel3 right no valid data 


Fig. 22-15 TDM Left Shift Mode 2 Timing Format (PCM Format) 


22.3.12 TDM Left Shift Mode3 (PCM Format) 


This is the waveform of PCM early mode. For LRCK (i2s1_Irck) signal, it goes high to indicate 
the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it sends the first bit 
(MSB or LSB) at the same time when LRCK goes high. The range of SD signal width is from 
16 to 32bits. 


i2s_sclk i a a rc LI (Pcs Dl 
i2s_Irck | 
jt > 
(slave mode) | At least one sclk cycle in slave mode 
i2sclrek. -. ‘We RES Sa 
(master mode) Leg a 
At least one sclk cycle in slave mode 
i2s_sdo 0 1 23 iba 23 0 1 23 | 
——_ >t <i P< ; 
hovald data channeld left channel0 right "channel left ~ channel3 right no valid data 
i2s_sdi peal 23 cut lin 3s Oo | 23 
—_><¢ >< <4 >< - 
no valid data channel left channel0 right channelt left ~ channel3 right no valid data 


Fig. 22-16 TDM Left Shift Mode 3 Timing Format (PCM Format) 


22.3.13 TDM Normal Mode (12S Format) 


This is the waveform of I2S normal mode. For SD (i2s_sdo, i2s_sdi) signal, it starts sending 

the first bit (MSB or LSB)on the first falling edge of SCLK after LRCK changes. The range of 

SD signal width is from 16 to 32bits. 

tdm_txctrl[17]/tdm_rxctrl[17]=1: 
Pu 


i2s_sclk | | PF Ee | | 
i2s_Irck __| 
i2s_sd ! oO 1 22 oO 1 23 oO I, 23 te) 1 23 oO 1 2 oO 1 23 
/i2s_sdo el >i >< >| > |< >i >< >| 
no valid data channel0 left channel0 right channelt left ~ channel3 right 1° valid data hannel0 left channel right " channel1 left ~ channel3 right 
ssck |] || PLE AT LLU Lu 
i2s_Irck _ | 
eit 0 1 23 0 i 2B 0 a 2B 0 1 2B 0 1 2B 0 i 2B 
/i2s_sdo >< >< ¢ >| > |<. >< >< >| 
no valid data channel0 left channel left channel2 left ~channel3 left 0 valid data channel0 right channel right " channel2 right ~ channel3 right 


Fig. 22-17 TDM Normal Mode Timing Format (12S Format) 
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22.3.14 TDM Left Justified Mode (I2S Format) 


This is the waveform of I2S left justified mode. For SD (i2s_sdo, i2s_sdi) signal, it starts 
sending the first bit (MSB or LSB) at the same time when LRCK changes. The range of SD 
signal width is from 16 to 32bits. 


slotO ne slot1 “ slot2 “ slot3 o slota “ slotS “ slot6 o slot7 


tdm _txctri[171/tdm_ rxctrI[17]=1: 


i2s_sclk ——+ EJ Ue UU LI L PLE La 


i2s_Irck | 


i2s_sdi 0 a B Lo dial | 2 [2 [hil B | mz a 2B Teil ia | 2B il 2 
/i2s_sdo le el he | + 
no valid datal channel0 left I 


tam_txetriLt7 tame rxctrl[17]=0: 
i2s_sclk | LES ES LP er PLI LI] | PLIU 


i2s_Irck ] = 


channel0 right channel1 left ~ channel3 right 


i2s_sdi 0 1 23 0 ai 2B | 0 i 23 | [9 1 23 0 1 23 | [0 1 23 
f 


/i2s_sdo relia > > > be >< > 
no valid data channel0 left channel left channel2 left ~ channel3 left channel0 right channel right channel2 right ~ channel3 right 


Fig. 22-18 TDM Left Justified Mode Timing Format (12S Format) 
22.3.15 TDM Right Justified Mode (I2S Format) 


This is the waveform of I2S right justified mode. For SD (i2s_sdo, i2s_sdi) signal, it transfers 
MSB or LSB first; but what is different from I2S normal or left justified mode. The range of 
SD signal width is from 16 to 32bits. 


tdm _txctri[171/tam_ rxctri[17]=1: 


ias sek [| FELL RL LI Ragee 


i2s_Irck | 


i2s_sdi cml 

F | 

/i2s_sdo > | f > > ~ > ~« > 
no valid data channel0 left channel right channel1 left ~ channel3 right channel left channel0 right channel left ~ channel3 right 


tdm —txctri[17]/tdm_ rxctril[17]=0: 
ias sek | | TEFL EF LILI Ee pane —FTETLT 


ai 2 ty) 1 23 0 1 2B 0 1 23 0 1 23 0 1, 23 


i2s_Irck | 


i2s_sdi 


Bed o [2 2B rn ee 2B 0 1 2 0 1 2B lca 2B 0 1 2B 
/i2s_sdo > > > “ - > «4 > i > 
channel! left channel2 left ~ channel3 left channel0 right channel right channel2 right ~ channel3 right 


>< 
no valid data channeld left 


Fig. 22-19 TDM Right Justified Mode Timing Format (12S Format) 
22.4 Register description 


22.4.1 Internal Address Mapping 


Slave address can be divided into different length for different usage, which is shown as 
follows. 


22.4.2 Registers Summary for I2S/PCM controllers 


Following register summary can be applied to I2S0, I12S1, I2S5, I12S6, I2S7, 12S9 and 
12S10. 


name [once sie] GSE [——Desernon 
Value P 


12S 2CH TXCR 0x0000 w_ |oxoo00000F Transmit Operation Control 
SS eeoor-— Register 
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Reset 5 
| _Name | offset size) Sine | Description 
I2S_ 2CH RXCR 0x0004 w_ |oxo000000F Receive Operation Control 

Register 


12S 2CH DMACR 


12S 2CH XFER 
2S 2CH CLR 
12S 2CH RXDR 
12S 2CH RXFIFOLR | 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


22.4.3 Detail Registers Description 


I2S 2CH TXCR 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value 
51:25]R0 [Ox000 [reserved 


RCNT 
Right justified counter 
Can be written only when XFER[O] bit is 0. 
SET: |OX00 Only valid in 12S right justified format and slave TX mode is 
selected. 
Start to transmit data RCNT sclk cycles after left channel valid. 


CSR 
. Channel select 
16:15/RW 0x0 2'bOO: 2 channel 
2'b01~2'b1i1: Reserved 


HWT 
Halfword word transform 
Can be written only when XFER[O] bit is 0. 
14 Rw loxo Only valid when VDW select 16bit data. 
1'bO: 32 bit data valid from AHB/APB bus. Low 16 bit for left 
channel and high 16 bit for right channel. 
1'b1: Low 16bit data valid from AHB/APB bus, high 16 bit data 
invalid. 


113 |RO_|OxO_ si reserved 


SJM 

Store justified mode 

Can be written only when XFER[O] bit is 0. 
16bit~31bit DATA stored in 32 bits width FIFO. 

12 RW |0x0 If VDW select 16bit data, this bit is valid only when HWT select 
0.Because if HWT is 1'b1, every FIFO unit contain two 16bit data 
and 32 bit space is full, it is impossible to choose justified mode. 
1'bO: Right justified 
1'b1: Left justified 
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| Bit |Attr|ResetValue| Ci@eescription 


FBM 

First bit mode 
11 RW |0x0 Can be written only when XFER[O] bit is 0. 

1'bO: MSB 

1'b1: LSB 

IBM 

I2S bus mode 

Can be written only when XFER[O] bit is 0. 
10:9 |RW |0x0 2'bO0: I2S normal 

2'bO1: 12S left justified 

2'b10: 12S right justified 

2'b11: Reserved 

PBM 

PCM bus mode 

Can be written only when XFER[O] bit is 0. 
8:7 |RW {0x0 2'b00: PCM no delay mode 

2'b01: PCM delay 1 mode 

2'b10: PCM delay 2 mode 

2'b11: PCM delay 3 mode 


6 |RO_|OxO_ reserved 


TFS 
Transfer format select 
5 RW /|0x0 Can be written only when XFER[O] bit is 0. 
1'bO: I2S format 
1'bi: PCM format 


VDW 
Valid data width 
Can be written only when XFER[O] bit is 0. 
5'b00000~5'b01110: Reserved 
: 16bit 
: 17bit 
4:0 |RW |OxOf : 18bit 
: 19bit 
: 29bit 
: 30bit 
: 31bit 
: 32bit 


I2S_ 2CH RXCR 

Address: Operational Base + offset (0x0004) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:15[RO_|Oxo0000_—sifreserved 


HWT 
Halfword word transform 
Can be written only when XFER[1] bit is 0. 
14 Rw lox0 Only valid when VDW select 16bit data. 
1'bO: 32 bit data valid to AHB/APB bus. Low 16 bit for left 
channel and high 16 bit for right channel. 
1'b1: Low 16bit data valid to AHB/APB bus, high 16 bit data 
invalid. 


a3 |RO_ [oxo reserved 
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| Bit [Attr|ResetValue| —C(@Deescription 
SJM 
Store justified mode 
Can be written only when XFER[1] bit is 0. 
16bit~31bit DATA stored in 32 bits width FIFO. 
If VDW select 16bit data, this bit is valid only when HWT select 
0.Because if HWT is 1'b1, every FIFO unit contain two 16bit data 
and 32 bit space is full, it is impossible to choose justified mode. 
1'bO: Right justified 
1'b1: Left justified 
FBM 
First bit mode 
Can be written only when XFER[1] bit is 0. 
1'b0: MSB 
1'b1: LSB 


I2S bus mode 
Can be written only when XFER[1] bit is 0. 
: I2S normal 
: 12S left justified 
: 12S right justified 
: Reserved 


PCM bus mode 


Can be written only when XFER[1] bit is 0. 
2'b00: PCM no delay mode 

2'b01: PCM delay 1 mode 

2'b10: PCM delay 2 mode 

2'b11: PCM delay 3 mode 


Can be written only when XFER[1] bit is 0. 
1'bO: 12S format 
1'b1: PCM format 


Valid data width 
Can be written only when XFER[1] bit is 0. 
5'bO0000~5'b01110: Reserved 

: 16bit 

: 17bit 

: 18bit 

: 19bit 


: 29bit 
: 30bit 
: 31bit 
: 32bit 


I2S_ 2CH CKR 

Address: Operational Base + offset (0Ox0008 

Bit attr Reset Value|______Deseription 
RO [Oxo ——sireserved — —(—~—“‘“(‘“(“(S*s*C*C*CsC“‘“(“‘“‘“‘(‘(*™S*~*~*@CY 
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| Bit |Attr|ResetValue| Ci@eescription 


TRCM 
LRCK Control 
2'b00: Generates LRCK for TX only. 
2'b01: Generates LRCK for TX/RX or RX. 
2'b10/2'b11: Reseverd 

29:28IRW |ox0 If only TX works, please set TRCM to 2'b00. If TX and RX work at 

; the same time or only RX works, please set TRCM to 2'bO1. 

Note: When set to 2'b01, if user wants to use both transmitting 
and receiving in master mode, user should configure as following. 
a. The value of TSD and RSD should be same. 
b. User should start TX transfer and RX transfer at the same 
time. 


MSS 
Master/slave mode select 
27 RW /|0x0 Can be written only when XFER[1] or XFER[O] bit is O. 
1'bO: Master mode (sclk output) 
1'b1: Slave mode (sclk input) 
CKP 
Sclk polarity 
Can be written only when XFER[1] or XFER[O] bit is O. 
26 RW /|0x0 1'bO: Sample data at posedge sclk and drive data at negedge 
sclk. 
1'b1: Sample data at negedge sclk and drive data at posedge 
sclk. 


25 |RO |0xo_ si reserved 


LRCKP 
Lrck polarity 
Can be written only when XFER[1] or XFER[O] bit is O. 
1'b0O: Normal polarity 
(12S normal: Low for left channel, high for right channel 

24 RW {0x0 12S left/right just: High for left channel, low for right channel 
PCM start signal: High valid) 
1'b1: Opposite polarity 
(12S normal: High for left channel, low for right channel 
12S left/right just: Low for left channel, high for right channel 
PCM start signal: Low valid) 
MDIV 
Mclk divider 

: Can be written only when XFER[1] or XFER[O] bit is O. 

ZO nO HS KOZ mclk divider = (mclk/sclk)-1. 
For example, if mclk divider is 5, then the frequency of sclk is 
mclk/6 
RSD 
Receive Sclk Divider 
Can be written only when XFER[1] or XFER[O] bit is 0. 

15:8 |RW |Ox1f 8'hOO~8'h1e: Reserved 
8'hif~8'hff: Frequency of sclk = ((RSD>>1)+1)*2*frequency of 
Irck for I2S format. Frequency of sclk = (RSD+1)*frequency of 
Irck for PCM format. 
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| Bit |Attr|ResetValue| Ci@eescription 


TSD 
Transmit sclk divider 
Can be written only when XFER[1] or XFER[O] bit is O. 

7:0 |RW |Oxif 8'hO0O~8'h1e: Reserved 
8'hif~8'hff: Frequency of sclk = ((TSD>>1)+1)*2*frequency of 
Irck for 12S format. Frequency of sclk = (TSD+1)*frequency of 
Irck for PCM format. 


I2S_ 2CH TXFIFOLR 

Address: Operational Base + offset (Ox000C) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
[31:6 [RO |Oxo000000 [reserved sd 


TFL 
5:0 0x00 Transmit FIFO level 
Contains the number of valid data entries in the transmit FIFO. 


I2S_ 2CH DMACR 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| CC‘ scription 
31:25[RO_|OxOO si reserved 


RDE 
Receive DMA enable 

ea es 0x0 1'bO: Receive DMA disabled 
1'bi: Receive DMA enabled 


23:21]RO_|OxO_ reserved 


RDL 
Receive data level 
20:16|RW loxif This bit field controls the level at which a DMA request is made by 
: the receive logic. The watermark level = DMARDL+1. That is, 
dma_rx_req is generated when the number of valid data entries 
in the receive FIFO is equal to or above this field value + 1. 
reserved 


15:9 |RO_|0x00___—[reserved 


TDE 

Transmit DMA enable 
Rex 1'bO: Transmit DMA disabled 

1'b1: Transmit DMA enabled 


7:5 |RO_|0x0 [reserved 


reserved 
TDL 
Transmit data level 
4:0 Irw loxoo This bit field controls the level at which a DMA request is made by 
: the transmit logic. It is equal to the watermark level; that is, the 
dma_tx_req signal is generated when the number of valid data 
entries in the TXFIFO is equal to or below this field value. 


I2S 2CH INTCR 

Address: Operational Base + offset (0x0014) 

| Bit [Attr|ResetValue|  —— ——C‘CiScription 
[31:25[RO_|OxOO ——sireserved 


RFT 
; Receive FIFO threshold 
Se 2U RWS DX When the number of receive FIFO entries is more than or equal to 
this threshold plus 1, the receive FIFO full interrupt is triggered. 


119 |RO_|oxo____—reserved 
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ae 
BRO 
8 wo 0x0 RX overrun interrupt clear 
Write 1'b1 to clear RX overrun interrupt. 


RXOIE 
RX overrun interrupt enable 
BMY) 0x0 1'bO: Disable 
1'b1: Enable 
RXFIE 
RX full interrupt enable 
TGS * RW 10%0 1'bO: Disable 
1'b1: Enable 


15:9 |RO_|0x0O [reserved 


TFT 
: Transmit FIFO threshold 
a eel tae When the number of transmit FIFO entries is less than or equal to 
this i> eg a | the transmit FIFO empty interrupt is triggered. 


oe reserved 


TXUIC 
2 fw 0x0 TX underrun interrupt clear 
Write 1'b1 to clear TX underrun interrupt. 


TXUIE 

TX underrun interrupt enable 
1'bO: Disable 

1'b1: Enable 

TXEIE 

TX empty interrupt enable 
1'bO: Disable 

1'b1: Enable 


I2S_ 2CH INTSR 

Address: Operational Base + offset (0x0018 

| Bit [Attr|ResetValue| ss —“‘“CSS#éiS scription =— 
[31:18[RO |0x0000_—sireserved eC —“‘“‘“‘“(“(CS*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C~C™C~C~C~C~C~C*dCYS 


RX overrun interrupt 
1'bO: Inactive 
1'b1: Active 


RX full interrupt 
1'bO: Inactive 


1'b1i: Active 


15:2 |RO_|0x0000 


TX underrun interrupt 
og 1'bO: Inactive 
1'b1: Active 
TXEI 
TX empty interrupt 
One 1'bO: Inactive 
1'b1: Active 


I2S_2CH XFER 

Address: Operational Base + offset (0Ox001C 

| Bit |Attr/ResetValue| ss —“‘;S™~C«éi scription — 
[31:2 [RO |0x00000000 [reserved iti‘ ‘NOOOOOOC(‘(‘CdC 
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| Bit |Attr|ResetValue| Ci@eescription 


RXS 
RX transfer start bit 

: RNS Ae 1'bO: Stop RX transfer 
1'b1: Start RX transfer 


TXS 

TX transfer start bit 
ee 1'bO: Stop TX transfer. 

1'b1: Start TX transfer. 


I2S_2CH CLR 
Address: Operational Base + offset (0x0020 
| Bit [Attr|ResetValue| ss —“‘“;CC~éiS scription — Cd 
[31:2 [RO [0x00000000 |reserved ——“‘“‘“(C*S*s*S*S*S*S*~*~™~:~:~:~CCCCCS 
RXC 
RW /|0x0 RX logic clear 
This is a self-cleared bit. Write 1'b1 to clear all receive logic. 


1 
TXC 
RW |0x0 TX logic clear 
This is a self-cleared bit. Write 1'bi to clear all transmit logic. 


I2S 2CH TXDR 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


TDR 
31:0 }WO |Ox00000000 |Transmit FIFO data register 
When it is written to, data are moved into the transmit FIFO. 


I2S 2CH RXDR 
Address: Operational Base + offset (0x0028 


| Bit_|Attr| Reset Value 


RDR 
31:0 Ox00000000 |Receive FIFO data register 
When the register is read, data in the receive FIFO is accessed. 


I2S 2CH RXFIFOLR 
Address: Operational Base + offset (0x002C) 


RFL 
Receive FIFO level 
Contains the number of valid data entries in the receive FIFO. 


I2S_ 2CH VERSION 
Address: Operational Base + offset (0x0030) 


| Bit_|Attr/ Reset Value 
1:0 


VER 
Ox2 0.150001 Version of I2S_2CH 


eae 


22.4.4 Registers Summary for I2S/PCM/TDM controllers Part 1 


Following register summary can be applied to I12S0, 12S1, 12S5, 12S6, 12S7, I12S9 and 
12S10. Note that for I2S5 and I2S6, only TX is used, RX related registers should be ignored. 
For I12S7, I2S9 and I2S10, only RX is used, TX related registers should be ignored. 
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Reset ee 
ee 
12S TDM 8CH TXCR 0x0000 w__Jox7200000r Pans Operation contre! 

Register 
12S TDM 8CH RXCR 0x0004 w__loxoxcs0oor cee ee Cone 


12S TDM 8CH_CKR 
12S TDM 8CH_XFER 


12S TDM 8CH CLR 0x0020 ww _foxo0000000 er Dolmatnregle Clea! 
Register 


12S TDM 8CH TXDR 0x0024 |w  |0x00000000 |Transmit FIFO Data Register 
12S TDM 8CH RXDR 0x0028 |w  |0x00000000 |Receive FIFO Data Register 
12S TDM 8CH RXFIFOLR |0x002C |W _ |0x00000000 |RX FIFO Level Register 


: 

12S TDM 8CH TDM TxcTRLlox0030 |w  Joxoooo3err |'PM Mode Transmit Operation 
Control Register 

12S TDM 8CH TDM RxcTRL|ox0034 |w  loxoooo3err |/PM Mode Receive Operation 
Control Register 


12S TDM _8CH_CLKDIV 0x0038 |W  |0x00000707 |Clock Divider Register 
12S TDM 8CH VERSION _|0x003C_ |w_ |0x20150001 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


22.4.5 Detail Registers Description 


I2S TDM _8CH _TXCR 
Address: Operational Base + offset (Ox0000) 


| Bit |Attr|ResetValue| ss Ciescription 
31__|RO_|oxo reserved 


TX_PATH_SEL3 

TX path select 3 

2'b00: Sdo3 output data from pathO 
30:29|RW |0x3 2'b01: Sdo3 output data from path1 

2'b10: Sdo3 output data from path2 

2'b1i1: Sdo3 output data from path3 

Note: When TDM mode, only pathO enable. 

TX_PATH_SEL2 

TX path select 2 

2'b00: Sdo2 output data from pathO 
28:27/|RW |Ox2 2'b01: Sdo2 output data from path1 

2'b10: Sdo2 output data from path2 

2'b11: Sdo2 output data from path3 

Note: When TDM mode, only pathO enable. 
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Reset Value 


TX_PATH_SEL1 

TX path select 1 

2'b00: Sdol output data from pathO 

2'b01: Sdoi output data from path1 

2'b10: Sdoi output data from path2 

2'b11: Sdoi output data from path3 

Note: When TDM mode, only pathO enable. 

TX_PATH_SELO 

TX path select 0 

2'b00: SdoO output data from pathO 

2'b01: SdoO output data from path1 

2'b10: SdoO output data from path2 

2'bi1: SdoO output data from path3 

Note: When TDM mode, only pathO enable. 

RCNT 

Can be written only when XFER[O] bit is 0. 

Only valid in 12S right justified format and slave TX mode is 
selected. 

Start to transmit data RCNT sclk cycles after left channel valid. 
Note: Only function when TX TFS[1]=0. 


Transmit channel select 

2'b00: Two channel 

2'b01: Four channel 

2'b10: Six channel 

2'b11: Eight channel 

HWT 

Halfword word transform 

Can be written only when XFER[O] bit is 0. 

Only valid when VDW select 16bit data. 

1'bO: 32 bit data valid from AHB/APB bus. Low 16 bit for left 
channel and high 16 bit for right channel. 

1'b1: Low 16bit data valid from AHB/APB bus, high 16 bit data 


Store justified mode 

Can be written only when XFER[O] bit is 0. 

16bit~31bit DATA stored in 32 bits width FIFO. 

If VDW select 16bit data, this bit is valid only when HWT select 
1'bO. Because if HWT is 1'b1, every FIFO unit contains two 16bit 
data and 32 bit space is full, it is impossible to choose justified 
mode. 

1'bO: Right justified 

1'b1: Left justified 
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Reset Value 


FBM 

First bit mode 

Can be written only when XFER[O] bit is 0. 
1'b0: MSB 

1'b1: LSB 

IBM 

I2S bus mode 

Can be written only when XFER[O] bit is 0. 
2'b00: I2S normal 

2'bO1: 12S left justified 

2'b10: 12S right justified 

2'b11: Reserved 


PBM 
Can be written only when XFER[O] bit is 0. 
2'b00: PCM no delay mode 
0x0 2'b01: PCM delay 1 mode 
2'b10: PCM delay 2 mode 
2'b11: PCM delay 3 mode 
Note: Function when TX TFS[1:0] is 2'bO1. 
TFS 
Can be written only when XFER[O] bit is 0. 
2'bO0: 12S format 
0x0 
2'b01: PCM format 
2'b10: TDM format 0 (PCM mode) 
2'b11: TDM format 1 (12S mode) 
VDW 
Valid data width 
Can be written only when XFER[O] bit is 0. 
5'bO0000~5'b01110: Reserved 
5'b01111: 16bit 
: 17bit 
: 18bit 
: 19bit 


: 29bit 
: 30bit 
: 31bit 
: 32bit 


I2S TDM 8CH RXCR 
Address: Operational Base + offset (0x0004) 


Attr/ Reset Value 
31:25]RO_|oxoo reserved 
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| Bit _|Attr| Reset Value 


RX_PATH_SEL3 

RX path select 3 

2'bO0O: Path3 data from sdiO 

2'b0O1: Path3 data from sdil 

2'b10: Path3 data from sdi2 

2'b11: Path3 data from sdi3 

Note: Inoperative at TDM mode. 
RX_PATH_SEL2 

RX path select 2 

2'bO0O: Path2 data from sdiO 

2'bO1: Path2 data from sdil 

2'b10: Path2 data from sdi2 

2'b11: Path2 data from sdi3 

Note: Inoperative at TDM mode. 
RX_PATH_SEL1 

RX path select 1 

2'bOO: Pathi data from sdiO 

2'bO1: Path1 data from sdil 

2'b10: Path1 data from sdi2 

2'b11: Pathi data from sdi3 

Note: Inoperative at TDM mode. 
RX_PATH_SELO 

RX path select 0 

2'bOO: PathO data from sdiO 

2'bO1: PathO data from sdil 

2'b10: PathO data from sdi2 

2'b11: PathO data from sdi3 

RCSR 

Receive channel select 

2'b00: Two channel 
2'b01: Four channel 

2'b10: Six channel 

2'b11: Eight channel 

HWT 

Halfword word transform 

Can be written only when XFER[1] bit is 0. 
Only valid when VDW select 16bit data. 
1'bO: 32 bit data valid to AHB/APB bus. Low 16 bit for left 
channel and high 16 bit for right channel. 
1'b1: Low 16bit data valid to AHB/APB bus, high 16 bit data 
invalid. 


reserved 
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| Bit |Attr| Reset Value 


SJM 

Store justified mode 

Can be written only when XFER[1] bit is 0. 
16bit~31bit DATA stored in 32 bits width FIFO. 
If VDW select 16bit data, this bit is valid only when HWT select 
1'bO. Because if HWT is 1'b1, every FIFO unit contains two 16bit 
data and 32 bit space is full, it is impossible to choose justified 
mode. 

1'bO: Right justified 

1'b1: Left justified 

FBM 

First bit mode 

Can be written only when XFER[1] bit is 0. 
1'b0: MSB 

1'b1: LSB 

IBM 

I2S bus mode 

Can be written only when XFER[1] bit is 0. 
2'b00: I2S normal 

2'bO1: 12S left justified 

2'b10: 12S right justified 

2'b11: Reserved 

PBM 

PCM bus mode 

Can be written only when XFER[1] bit is 0. 
2'b00: PCM no delay mode 

2'b01: PCM delay 1 mode 

2'b10: PCM delay 2 mode 

2'b11: PCM delay 3 mode 

TFS 

Transfer format select 

Can be written only when XFER[1] bit is 0. 
2'bO0: 12S format 

2'b01: PCM format 

2'b10: TDM format 0 (PCM mode) 

2'b11: TDM format 1 (12S mode) 
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| Bit |Attr| Reset Value 


DW 
ne data width 
Can be written only when XFER[1] bit is 0. 
5'b00000~5'b01110: Reserved 
5'b01111: 16bit 
5'b10000: 17bit 
RW |OxOf 2 b10001: 18bit 
: 19bit 
: 29bit 
: 30bit 
: 31bit 
: 32bit 


I2S TDM 8CH CKR 
Address: Operational Base + offset (0x0008) 


| Bit |Attr|ResetValue| ss Ciescription 
31:30/RO_|oxo reserved 


LRCK_CTRL 
LRCK Control 
2'b01: Generates LRCK for TX or RX. 
Others: Reseverd 

29:28 /Rw loxo Please set it to 2’b01 in al situations. - 
Note: When set to 2'b01, if user wants to use both transmitting 
and receiving in master mode, user should configure as following. 
a. The value of TSD and RSD should be same. 
b. User should start TX transfer and RX transfer at the same 
time. 


MSS 
Master/slave mode select 
27 RW /|0x0 Can be written only when XFER[1] or XFER[O] bit is O. 
1'bO: Master mode (sclk output) 
1'b1: Slave mode (sclk input) 
CKP 
Sclk polarity 
Can be written only when XFER[1] or XFER[O] bit is O. 
26 RW |0x0 1'b0O: Sample data at posedge sclk and drive data at negedge 
sclk. 
1'b1: Sample data at negedge sclk and drive data at posedge 
sclk. 


25 |RO_joxo reserved 
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| Bit |Attr| Reset Value 


LRCKP 
Lrck polarity 
Can be written only when XFER[1] or XFER[O] bit is O. 
1'b0O: Normal polarity 
(12S normal: Low for left channel, high for right channel 
24 RW {0x0 12S left/right just: High for left channel, low for right channel 
PCM start signal: High valid) 
1'b1: Opposite polarity 
(12S normal: High for left channel, low for right channel 
12S left/right just: Low for left channel, high for right channel 
PCM start signal: Low valid) 


23:16RO_|oxo7 reserved 


RSD 
Receive Sclk Divider 
Can be written only when XFER[1] or XFER[O] bit is O. 
8'hOO~8'h1le: Reserved 
8'hif~8'hff: 
Frequency of sclk = ((RSD>>1)+1)*2*frequency of Irck when RX 
TFS[1:0] is 2'bO0. 
Frequency of sclk = (RSD+1)*frequency of Irck when RX 

15:8 |RW |Ox1f TFS[1:0] is 2'b01. 
Frequency of sclk = (TDM_RX_FRAME_WIDTH+1)*frequency of 
Irck when RX TFS[1:0] is 2'b10. 
Frequency of sclk = (TDM_RX_FRAME_WIDTH+1)*2*frequency of 
Irck when RX TFS[1:0] is 2'b11 and 
RX_TDM_FSYNC_WIDTH_SELO is 1'b1. 
Frequency of sclk = 
((TDM_RX_FRAME_WIDTH>>1)+1)*2*frequency of Irck when RX 
TFS[1:0] is 2'b11 and RX_TDM_FSYNC_WIDTH_SELO is 1'b0. 
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| Bit _|Attr| Reset Value 


SD 

aa sclk divider 

Can be written only when XFER[1] or XFER[O] bit is O. 

8'hOO~8'hle: Reserved 

8'hif~8'hff: 

Frequency of sclk = ((TSD>>1)+1)*2*frequency of Irck when TX 

TFS[1:0] is 2'bO0. 

Frequency of sclk = (TSD+1)*frequency of Irck when TX TFS[1:0] 
RW |Oxif is 2'bO1. 

Frequency of sclk = (TDM_TX_FRAME_WIDTH+1)*frequency of 

Irck when TX TFS[1:0] is 2'b10. 

Frequency of sclk = (TDM_TX_FRAME_WIDTH+1)*2*frequency of 

Irck when TX TFS[1:0] is 2'bi1 and 

TX_TDM_FSYNC_WIDTH_SELO is 1'b1. 

Frequency of sclk = 

((TDM_TX_FRAME_WIDTH>>1)+1)*2*frequency of Irck when TX 

TFS[1:0] is 2'b11 and TX_TDM_FSYNC_WIDTH_SELO is 1'bO. 


I2S TDM 8CH_TXFIFOLR 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr| Reset Value 
31:24|RO_|0x00 reserved 


TFL3 
0x00 Transmit FIFO3 level 
Contains the number of valid data entries in the transmit FIFO3. 
TFL2 
Transmit FIFO2 level 
Contains the number of valid data entries in the transmit FIFO2. 
TFL1 
Transmit FIFO1 level 
Contains the number of valid data entries in the transmit FIFO1. 
TFLO 
Transmit FIFOO level 
Contains the number of valid data entries in the transmit FIFOO. 


I2S TDM _8CH DMACR 
Address: Operational Base + offset (0x0010) 


Bit [Attr[Reset Value! _Deseription 
31:25|RO_|oxoo reserved 


ines DMA enable 
RW 
vee 1'bO: Receive DMA disabled 
1'bi: Receive DMA enabled 


23:21]RO_loxo reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1533 


RKRK3588 TRM-Part1 


| Bit _|Attr| Reset Value 


RDL 

Receive Data Level 

This bit field controls the level at which a DMA request is made by 
20:16/RW |Oxif 

the receive logic. The watermark level = DMARDL+1. That is, 

dma_rx_req is generated when the number of valid data entries 

in the receive FIFO is equal to or above this field value + 1. 


15:9 |RO_|oxoo reserved 


TDE 
Transmit DMA enable 
RW 
Ox? 1'bO: Transmit DMA disabled 
1'b1: Transmit DMA enabled 


7:5 |RO_|oxo reserved 


TDL 

Transmit data level 

This bit field controls the level at which a DMA request is made by 
4:0 Irw loxoo the transmit logic: - is equal to the watermark level. aee is, the 

dma_tx_req signal is generated when the number of valid data 

entries in the TX FIFO(TX FIFOO if CSR=2'b00;TX FIFO1 if 

CSR>=2'b01,TX FIFO2 if CSR>=2'b10,TX FIFO3 if CSR=2'b11)is 

equal to or below this field value. 


I2S TDM 8CH INTCR 
Address: Operational Base + offset (0x0014) 


Bit |Attr| Reset Value 
31:25|RO_|0x00 reserved 


RFT 
Receive FIFO threshold 
24:20|/RW 1f 
, Ox When the number of receive FIFO entries is more than or equal to 
this threshold plus 1, the receive FIFO full interrupt is triggered. 


ig |RO_|oxo reserved 


RXOIC 
18 WO |0x0 RX overrun interrupt clear 
Write 1'b1 to clear RX overrun interrupt. 


RXOIE 
RX overrun interrupt enable 
17 RW |0x0 
: 1'bO: Disable 
1'b1: Enable 
RXFIE 
RX full interrupt enable 
1 RW |0x0 
° * 1'bO: Disable 
1'b1: Enable 


15:9 |RO |oxoo reserved 
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| Bit |Attr| Reset Value 


TFT 
Transmit FIFO threshold 

ca alc When the number of transmit FIFO entries is less than or equal to 
this threshold, the transmit FIFO empty interrupt is triggered. 


3 |RO_|oxo reserved 


TXUIC 


TX underrun interrupt clear 


Write 1'b1 to clear TX underrun interrupt. 
TXUIE 

TX underrun interrupt enable 

1'bO: Disable 

1'b1: Enable 


TX empty interrupt enable 
1'bO: Disable 
1'b1: Enable 


I2S TDM 8CH INTSR 
Address: Operational Base + offset (0x0018) 


Bit |Attr/ResetValue| Cescription 
31:18|RO_|ox0000 


RX overrun interrupt 
1'bO: Inactive 
1'b1: Active 


RX full interrupt 
1'bO: Inactive 
1'b1: Active 


15:2 |RO_|oxoo00 reserved 


TXUI 
TX underrun interrupt 
1 
ae 1'bO: Inactive 
1'b1: Active 


TXEI 

TX empty interrupt 
1'bO: Inactive 
1'b1: Active 


0x0 


I2S TDM 8CH XFER 
Address: Operational Base + offset (0x001C) 


Attr/Reset Value! Description 
31:2 |RO_]0x00000000 
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| Bit |Attr| Reset Value 


RXS 
RX start bit 
1 RW 
axe 1'bO: Stop RX transfer. 
1'bi: Start RX transfer. 


TXS 
TX transfer start bit 
RW 
Oe 1'bO: Stop TX transfer. 
1'b1: Start TX transfer. 


I2S TDM 8CH CLR 
Address: Operational Base + offset (0x0020) 


| Bit |Attr|Reset Value] Ciescription 
31:2 |RO_|0x00000000 
RXC 


1 RX logic clear 
This is a self-cleared bit. Write 1'b1 to clear all receive logic. 
TXC 
RW |0x0 TX logic clear 
This is a self-cleared bit. Write 1'b1 to clear all transmit logic. 


I2S TDM 8CH TXDR 
Address: Operational Base + offset (0x0024) 


Bit _[Attr[ Reset Value 


TXDR 
31:0 }|}WO |OxO0000000 |Transmit FIFO data register 
When it is written, data are moved into the transmit FIFO. 


I2S TDM 8CH RXDR 
Address: Operational Base + offset (0x0028) 


Bit |Attr| Reset Value 


RXDR 
31:0 OxO0000000 /|Receive FIFO data register 
When the register is read, data in the receive FIFO is accessed. 


I2S TDM 8CH RXFIFOLR 
Address: Operational Base + offset (0x002C) 


Bit |Attr| Reset Value 
31:24|RO_|ox00 reserved 


RFL3 
23:18 0x00 Receive FIFO3 level 
Contains the number of valid data entries in the receive FIFO3. 


RFL2 
17:12 0x00 Receive FIFO2 level 
Contains the number of valid data entries in the receive FIFO2. 
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| Bit |Attr| Reset Value 


RFL1 
11:6 0x00 Receive FIFO1 level 
Contains the number of valid data entries in the receive FIFO1. 


RFLO 
5:0 0x00 Receive FIFOO level 
Contains the number of valid data entries in the receive FIFOO. 


I2S TDM 8CH TDM _TXCTRL 
Address: Operational Base + offset (0x0030) 


Bit |Attr| Reset Value 
31:21|RO_|0x000 


TX_TDM_FSYNC_WIDTH_SEL1 
TDM transfer fsync width sel1 
Can be written only when XFER[O] is O. 
3'bO00: Single period of the sclk 
20:18)/RW |0Ox0 3'bO01: 2 period of the sclk 
n: n+1 period of the sclk 
3'b110: 7 period of the sclk 
3'b111: The width is equivalent to a channel block. 
Note: Function when TX TFS[1:0] is 2 or 3. 


TX_TDM_FSYNC_WIDTH_SELO 
TDM transfer fsync width selO 
17 RW {0x0 Can be written only when XFER[O] is O. 
1'bO: 1/2 frame width. It should be set to an even number. 
1'b1: Frame width. 
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| Bit |Attr| Reset Value 


TDM_TX_SHIFT_CTRL 
TDM transfer shift ctrl 
Can be written only when XFER[O] is O. 
3'b000: 
PCM format 0: Normal mode, drive data on the second negedge 
of sclk after rising edge of LRCK. 
I2S format 0: Normal mode 
3'b001: 
PCM format 1: 1/2 cycle shift left, drive data on second posedge 
of sclk after rising edge of LRCK. 
I2S format 1: Left justified mode 
3'b010: 
16:14;RW |0x0 PCM format 2: 1 cycle shift left, drive data on first negedge of 
sclk after rising edge of LRCK. 
I2S format 2: Right justified mode 
3'b011: 
PCM format 3: 3/2 cycle shift left, drive data on first posedge of 
sclk after rising edge of LRCK. 
I2S format: Not supported 
3'b100: 
PCM format 4: 2 cycle shift left, drive data aligned to the posedge 
of LRCK. 
I2S format: Not supported 
3'b101~3'b111: Not supported 
Note: Function when TX TFS[1:0] is 2 or 3. 


TDM_TX_SLOT_BIT_WIDTH 
TDM transfer slot bits 
Can be written only when XFER[O] is O. 
5'hOO~5'hOe: Reserved 
5'hOf: 16bit 
13:9 |RW |Oxif 5'h10: 17bit 
: 18bit 
: 19bit 
: 32bit 
Note: Function when TX TFS[1:0] is 2 or 3. 
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| Bit _|Attr| Reset Value 


TDM_TX_FRAME_WIDTH 
TDM transfer frame width 
Can be written only when XFER[O] is O. 
9'hO00~9'h01e: Reserved 
O'hO1f: 32bit 
RW |OxOff 9'h020: 33bit 
9'h021: 34bit 
9'h022: 35bit 
O'h1ff: 512bit 
Note: Functional when TX TFS[1:0] is 2 or 3. 


I2S TDM _8CH_TDM_RXCTRL 
Address: Operational Base + offset (0x0034) 


Bit |Attr] Reset Value 
31:21|RO_|0x000 


RX_TDM_FSYNC_WIDTH_SEL1 
TDM receive fsync width sel1 
Can be written only when XFER[1] is O. 
3'bO00: Single period of the sclk 
20:18)/RW |0x0 3'bO01: 2 period of the sclk 
n: n+1 period of the sclk 
3'b110: 7 period of the sclk 
3'b111: The width is equivalent to a channel block 
Note: Function when RX TFS[1:0] is 2 or 3. 


RX_TDM_FSYNC_WIDTH_SELO 
TDM receive fsync width selO 
17 RW |0x0 Can be written only when XFER[1] is O. 
1'bO: 1/2 frame width. It should be set to an even number. 
1'b1: Frame width 
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| Bit |Attr| Reset Value 


TDM_RX_SHIFT_CTRL 
TDM receive shift ctrl 
Can be written only when XFER[1] is O. 
3'b000: 
PCM format 0: Normal mode, sample data on the third posedge 
of sclk after rising edge of LRCK. 
I2S format 0: Normal mode 
3'b001: 
PCM format 1: 1/2 cycle shift left, sample data on second 
negedge of sclk after rising edge of LRCK. 
I2S format 1: left justified mode 
3'b010: 
16:14/RW |0x0 PCM format 2: 1 cycle shift left, sample data on second posedge 
of sclk after rising edge of LRCK. 
I2S format 2: Right justified mode 
3'b011: 
PCM format 3: 3/2 cycle shift left, sample data on first negedge 
of sclk after rising edge of LRCK. 
I2S format: Not supported 
3'b100: 
PCM format 4: 2 cycle shift left, sample data on the first posedge 
of sclk after rising edge of LRCK. 
I2S format: Not supported 
3'b101~3'b111: Not supported 
Note: Function when RX TFS[1:0] is 2 or 3. 


TDM_RX_SLOT_BIT_WIDTH 
TDM receive slot bits 
Can be written only when XFER[1] is O. 
5'hOO~5'hOe: Reserved 
5'hOf: 16bit 
13:9 |RW |Oxif 5'h10: 17bit 
: 18bit 
: 19bit 
: 32bit 
Note: Function when RX TFS[1:0] is 2 or 3. 
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| Bit _|Attr| Reset Value 


TDM_RX_FRAME_WIDTH 
TDM receive frame width 
Can be written only when XFER[1] is O. 
9'hO00~9'hO1e: Reserved 
O'hO1f: 32bit 
RW |OxOff 9'h020: 33bit 
9'h021: 34bit 
9'h022: 35bit 
O'h1ff: 512bit 
Note: Functional when RX TFS[1:0] is 2 or 3. 


I2S TDM _8CH CLKDIV 
Address: Operational Base + offset (0x0038) 


Bit |Attr| Reset Value 
31:8 |RO_|0x0007 


MDIV 
Mclk divider 
Can be written only when XFER[O] bit is 0. 
7: RW 7 
ie melk divider = (mclk/sclk)-1. 
For example, if mclk divider is 5, then the frequency of sclk is 
mclk/6. 


I2S TDM 8CH VERSION 
Address: Operational Base + offset (0x003C) 


| Bit_|Attr| Reset Value 


VER 
1:0 [Ro Be oo Od I version OF 129 1DM8CH 


22.4.6 Registers Summary for I2S/PCM/TDM controllers Part 2 


For I12S4 and I2S8, only master TX mode is used, RX related registers should be ignored. 
Registers of I2S4 and I2S8 are same as I2S0, 12S1, 12S5, I2S6, I2S7, I12S9 and 12S10 
except that I2S_TDM_8CH_CKR is different. 


Value P 
I12S_TDM_8CH_CKR 0x0000 [Ww  |0x00003e1f [Clock Generation Register 


22.4.7 Detail Registers Description 


I2S TDM 8CH CKR 
Address: Operational Base + offset (0x0008) 


Bit |Attr| Reset Value 
31:30|RO_|0x0 
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| Bit |Attr| Reset Value 


LRCK_CTRL 
LRCK Control 
29:28|;RW |0x0 2'b00: Generates LRCK for TX. 
Others: Reseverd 
Please set it to 2’b00 in all situations. 
MSS 
Master/slave mode select 
27 RW |0x0 Can be written only when XFER[1] or XFER[O] bit is O. 
1'bO: Master mode (sclk output) 
1'b1: Slave mode (sclk input) 


CKP 
Sclk polarity 
Can be written only when XFER[1] or XFER[O] bit is O. 

26 RW |0x0 1'bO: Sample data at posedge sclk and drive data at negedge 
sclk. 
1'b1: Sample data at negedge sclk and drive data at posedge 
sclk. 


25 |RO_|oxo reserved 


LRCKP 
Lrck polarity 
Can be written only when XFER[1] or XFER[O] bit is O. 
1'b0O: Normal polarity 
(12S normal: Low for left channel, high for right channel 
24 RW {0x0 12S left/right just: High for left channel, low for right channel 
PCM start signal: High valid) 
1'b1: Opposite polarity 
(12S normal: High for left channel, low for right channel 
12S left/right just: Low for left channel, high for right channel 
PCM start signal: Low valid) 


23:18|RO_|oxoo reserved 
17:9 |RO_|oxif_ reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1542 


RKRK3588 TRM-Part1 


| Bit |Attr| Reset Value 


SD 

aa sclk divider 

Can be written only when XFER[1] or XFER[O] bit is O. 

8'hOO~8'h1le: Reserved 

8'hif~8'hff: 

Frequency of sclk = ((TSD>>1)+1)*2*frequency of Irck when TX 

TFS[1:0] is 2'bOO. 

Frequency of sclk = (TSD+1)*frequency of Irck when TX TFS[1:0] 
RW |Oxif is 2'bO1. 

Frequency of sclk = (TDM_TX_FRAME_WIDTH+1)*frequency of 

Irck when TX TFS[1:0] is 2'b10. 

Frequency of sclk = (TDM_TX_FRAME_WIDTH+1)*2*frequency of 

Irck when TX TFS[1:0] is 2'bi1 and 

TX_TDM_FSYNC_WIDTH_SELO is 1'b1. 

Frequency of sclk = 

((TDM_TX_FRAME_WIDTH>>1)+1)*2*frequency of Irck when TX 

TFS[1:0] is 2'b11 and TX_TDM_FSYNC_WIDTH_SELO is 1'bO. 


22.5 Interface Description 


22.5.1 I2SO Interface Description 


The following table shows the I2S0 interface description. 
Table 22-1 I2S0 Interface Description 


Module Pin Direction Pad Name IOMUX Setting 
i2s0_mclk 1/0 12SO0_MCLK/I2C6_SDA_M1/UART3_RTSN/ | BUS_IOC_GPIO1C_IOMUX_ 
PWM3_IR_M2/SPI4_CLK_M0/GPIO1_C2_d | SEL_L[11:8]=4’h1 
i2sO_sclk 1/O 12S0_SCLK/I2C6_SCL_M1/UART3_CTSN/ BUS_IOC_GPIO1C_IOMUX_ 
SEL_L[15:12]=4'h1 
PWM7_IR_M2/SPI4_CSO_MO/GPIO1_C3_ 
d 
i2sO_Irck 1/0 12SO0_LRCK/I2C2_SCL_M3/UART4_RTSN/ | BUS_IOC_GPIO1C_IOMUX_ 
SEL_H[7:4]=4'h1 
GPIO1_C5_d 
i2s0_sdo0 O 12S0_SDO0/12C4_SCL_M4/UART4_CTSN/_ | US_IOC_GPIO1C_IOMUX_S 
EL_H[15:12]=4’h1 
GPIO1_C7_d 
i2s0_sdo1 O 12S0_SDO1/12C7_SCL_MO/UART6_TX_M2 | BUS_IOC_GPIO1D_IOMUX_ 
SEL_L[3:0]=4’h1 
/SPI1_MISO_M2/GPIO1_D0_d 
i2s0_sdo2 O 12S0_SDO2/12S0_SDI3/PDMO_SDI1_M0/ Sonar yee ce aries 
PCIE30PHY_DTB1/12C7_SDA_MO/UART6_ St AlS 
RX_M2/SPI1_MOSI_M2/GPIO1_D1_d 
i2s0_sdo3 O 12S0_SDO3/12S0_SDI2/PDMO_SDI2_M0/I ee ee 
2C1_SCL_M4/UART4_TX_M0/PWMO_M1/S ered 
PI1_CLK_M2/GPIO1_D2_d 
i2s0_sdi3 I 12S0_SDO2/12S0_SDI3/PDMO_SDI1_MO/ | BUS_IOC_GPIO1D_IOMUX_ 
SEL_L[7:4]=4'h2 
PCIE30PHY_DTB1/12C7_SDA_MO/UART6_ 
RX_M2/SPI1_MOSI_M2/GPIO1_D1_d 
i2s0_sdi2 I 12S0_SDO3/12S0_SDI2/PDMO_SDI2_M0/I secraerie re visit adie 
2C1_SCL_M4/UART4_TX_M0/PWMO_M1/S aia 
PI1_CLK_M2/GPIO1_D2_d 
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Module Pin Direction Pad Name IOMUX Setting 
i2s0_sdil I 12S0_SDI1/PDMO_SDI3_M0/12C1_SDA_M | BUS_IOC_GPIO1D_IOMUX_ 
SEL_L[15:12]=4’h2 
4/UART4_RX_M0/PWM1_M1/SPI1_CSO_M 
2/GPIO1_D3_d 
i2sO_sdi0 I 12S0_SDIO/GPIO1_D4_d BUS_IOC_GPIO1D_IOMUX_ 
x — SEL_H[3:0]=4’h2 


22.5.2 I2S1 Interface Description 
The following table shows the I2S1 group O interface description. 


Table 22-2 12S1 Group 0 Interface Description 


Module Pin Direction Pad Name IOMUX Setting 
i2s1_mclk 1/0 CIF_D0/BT1120_D0/1I2S1_MCLK_MO0/PCIE | BUS_IOC_GPIO4A_IOMUX_ 
30X1_1_CLKREQN_M1/DDRPHY_CHO_DT | SEL_L[3:0]=4’h3 && 
BO/UART9_RTSN_M1/SPIO_MISO_M1/GPI | PMU1_IOC_GPIOOB_IOMUX 
04_A0_d _SEL_H[7:4]==4’h0 
i2s1_sclk 1/0 CIF_D1/BT1120_D1/12S1_SCLK_MO/PCIE | BUS_IOC_GPIO4A_IOMUX_ 
SEL_L[7:4]=4’h3 && 
30X1_1_WAKEN_M1/DDRPHY_CHO_DTB_ | put 10C_GPIOOB_IOMUX 
1/UART9_CTSN_M1/SPIO_MOSI_M1/GPIO | _SEL_H[11:8]==4’h0 
4 Ai_d 
i2s1_Irck 1/0 CIF_D2/BT1120_D2/12S1_LRCK_MO/PCIE | BUS_IOC_GPIO4A_IOMUX_ 
SEL_L[11:8]=4’h3 && 
30X1_1_PERSTN_M1/DDRPHY_CHO_DTB2 | pwmyi {OC GPIOOB_ IOMUX 
/SPIO_CLK_M1/GPIO4_A2_d _SEL_H[15:12]==4’h0 
i2s1_sdo0 O MIPI_CAMERAO_CLK_MO/SPDIF1_TX_M1/ BUS_IOC_GPIO4B_IOMUX_ 
SEL_L[7:4]=4’h3 
12S1_SDO0_MO/PCIE30X1_0_BUTTON_R 
STN/SATA2_ACT_LED_MO/DDRPHY_CH2_ 
DTB1/12C6_SCL_M3/UART8_RX_MO/SPIO 
_CS1_M1/GPIO04_B1_u 
i2si_sdol1 O CIF_HREF/BT1120_D8/12S1_SDO1_Mo/p | BUS_IOC_GPIO4B_IOMUX_ 
SEL_L[11:8]=4’h3 
CIE30X1_1_BUTTON_RSTN/DDRPHY_CH2 
_DTB2/12C7_SCL_M3/UART8_RTSN_MO/P 
WM14_M1/SPIO_CSO_M1/CAN1_RX_M1/G 
PIO4_B2_u 
i2s1_sdo2 O CIF_VSYNC/BT1120_D9/12S1_SDO2_M0/ | BUS_IOC_GPIO4B_IOMUX_ 
SEL_L[15:12]=4’h3 
PCIE20X1_2_BUTTON_RSTN/DDRPHY_CH 
2_DTB3/12C7_SDA_M3/UART8_CTSN_MO 
/PWM15_IR_M1/CAN1_TX_M1/GPIO04_B3 
_u 
i2s1_sdo3 O CIF_CLKOUT/BT1120_D10/12S1_SDO3_M | BUS_IOC_GPIO4B_IOMUX_ 
SEL_H[3:0]=4’h3 
0/PCIE30X4_CLKREQN_M1/DPO_HPDIN_ 
MO/SPDIFO_TX_M1/DDRPHY_CH3_DTBO/ 
UART9_TX_M1/PWM11_IR_M1/GPI04_B4 
_Uu 
i2s1_sdi0 I CIF_D5/BT1120_D5/12S1_SDIO_MO/PCIE | BUS_IOC_GPIO4A_IOMUX_ 
SEL_H[7:4]=4’h3 && 
30X1_0_PERSTN_M1/DDRPHY_CH1_DTB_ | put 70C GPIOOC_IOMUX 
1/12C3_SDA_M2/UART3_TX_M2/SPI2_MO | _SEL_H[7:4]==4’h0 
SI_M1/GPI1O4_A5_d 
i2s1_sdil I CIF_D6/BT1120_D6/12S1_SDI1_MO0/PCIE | BUS_IOC_GPIO4A_IOMUX_ 
SEL_H[11:8]=4’h3 && 
30X2_CLKREQN_M1/DDRPHY_CH1_DTB2/ | pmyi {0c GPIOOC_IOMUX 
_SEL_H[11:8]==4’h0 
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Module Pin Direction Pad Name IOMUX Setting 
12C5_SCL_M2/UART3_RX_M2/SPI2_CLK_ 
M1/GPIO4_A6_d 
i2s1_sdi2 I CIF_D7/BT1120_D7/12S1_SDI2_M0/PCIE | BUS_IOC_GPIO4A_IOMUX_ 
SEL_H[15:12]=4’h3 && 
30X2_WAKEN_M1/DDRPHY_CH1_DTB3/12 PMU1_1OC_GPIOOC_IOMUX 
C5_SDA_M2/SPI2_CSO_M1i/GPIO4_A7_d _SEL_H[15:12]==4’hO 
i2s1_sdi3 I CIF_CLKIN/BT1120_CLKOUT/I2S1_SDI3_ | BUS_IOC_GPIO4B_IOMUX_ 
SEL_L[3:0]=4’h3 && 
MO/PCIE30X2_PERSTN_M1/DDRPHY_CH2 | pwyi. OC GPIOOD_IOMU 
_DTBO0/12C6_SDA_M3/UART8_TX_MO/SPI | X_SEL_L[3:0]==4’h0 
2_CS1_M1/GPIO04_BO_d 
The following table shows the I2S1 group 1 interface description. 
Table 22-3 12S1 Group 1 Interface Description 
Module Pin Direction Pad Name IOMUX Setting 
i2si_mclk 1/O 12S1_MCLK_M1/JTAG_TCK_M2/1I2C1_SCL | PMU1_IOC_GPIOOB_IOMUX 
_MO0O/UART2_TX_MO/PCIE30X1_1_CLKREQ | _SEL_H[7:4]=4’h1 
N_M0O/GPIOO_B5_d 
i2s1_sclk 1/O 12S1_SCLK_M1/JTAG_TMS_M2/I2C1_SDA PMU1_IOC_GPIOOB_IOMUX 
_SEL_H[11:8]=4’h1 
_MO0O/UART2_RX_MO/PCIE30X1_1_WAKEN 
_MO0/GPIOO_B6_d 
i2si_Irck 1/O 12S1_LRCK_M1/PWMO_MO0/I2C2_SCL_MO PMU1_IOC_GPIOOB_IOMUX 
a oe 2 ose _SEL_H[15:12]==4’h1 
/CANO_TX_MO/SPIO_CS1_M0O/PCIE30X1_ 
1_PERSTN_MO/GPIOO_B7_d 
i2s1_sdo0 O 12S1_SDO0_M1/CPU_BIGO_AVS/I2CO_SC | PMU1_IOC_GPIOOD_IOMU 
X_SEL_L[7:4]=4’h1 
L_M2/UARTO_CTSN/UART1_TX_M2/HDMI 
_RX_SDA_MO0/SPIO_CSO_MO0/PCIE30X2_C 
LKREQN_MO/HDMI_TXO_CEC_M1i/GPIOO_ 
Di_u 
i2si_sdol1 O 12S1_SDO1_M1/I2CO_SDA_M2/UART1_R_ | PMU1_IOC_GPIOOD_IOMU 
X_SEL_L[11:8]=4’h1 
X_M2/HDMI_RX_SCL_MO/SPI3_MOSI_M2 
/PCIE30X2_WAKEN_MO/HDMI_TX1_CEC_ 
M1/GPIOO_D2_u 
i2s1_sdo2 O 12S1_SDO2_M1/PDMO_SDI2_M1/PwM3_I | PMU1_IOC_GPIOOD_IOMU 
X_SEL_H[3:0]=4’h1 
R_MO/I2C1_SCL_M2/CAN2_RX_M1/HDMI 
_TXO_SDA_M1/SPI3_CSO_M2/PCIE30X2_ 
PERSTN_MO/SATA_CPDET/GPIOO_D4_u 
i2s1_sdo3 O 12S1_SDO3_M1/CPU_BIG1_AVS/I2C1_SD PMU1_IOC_GPIOOD_IOMU 
X_SEL_H[7:4]=4’h1 
A_M2/CAN2_TX_M1/HDMI_TXO_SCL_M1/ 
SPI3_CS1_M2/SATA_MP_SWITCH/GPIOO 
_D5_u 
i2si_sdiO I 12S1_SDIO_M1/GPU_AVS/UARTO_TX_MOo/ | PMU1_IOC_GPIOOC_IOMUX 
_SEL_H[7:4]==4’h1 
12C4_SCL_M2/DP1_HPDIN_M1/PWM4_MO 
/PCIE30X1_0_PERSTN_MO0O/GPIOO_C5_u 
i2si_sdil I 12S1_SDI1_M1/NPU_AVS/UARTO_RTSN/P_ | PMU1_IOC_GPIOOC_IOMUX 
_SEL_H[11:8]==4’h1 
WM5_M1i/SPIO_CLK_MO/PCIE30X4_CLKRE 
QN_MO/SATA_CP_POD/GPIOO_C6_u 
i2s1_sdi2 I 12S1_SDI2_M1/PDMO_SDIO_M1/12C6_SD | PMU1_IOC_GPIOOC_IOMUX 
_SEL_H[15:12]==4’h1 
A_MO/UART1_RTSN_M2/PWM6_MO/SPIO_ 
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L_MO/UART1_CTSN_M2/PWM7_IR_MO/SP 
13_MISO_M2/PCIE30X4_PERSTN_MO/GPI 
O0_DO_d 


Module Pin Direction Pad Name IOMUX Setting 
MISO_MO0/PCIE30X4_WAKEN_MO0/GPIOO_ 
C7_d 
i2s1_sdi3 I 12S1_SDI3_M1/PDMO_SDI1_M1/12C6_SC PMU1_IOC_GPIOOD_IOMU 


X_SEL_L[3:0]==4’h1 


22.5.3 I2S2 Interface Description 
The following table shows the I2S2 group O interface description. 


Table 22-4 I12S2 Group 0 Interface Description 


Module Pin Direction Pad Name IOMUX Setting 
i2s2_mclk 1/0 GMACO_TXD0/12S2_MCLK_MO/I2C5_SCL | BUS_IOC_GPIO2B_IOMUX_ 
_M4/UART1_RX_MO0/GPIO2_B6_d SEL_H[11:8]=4’h2 && 
BUS_IOC_GPIO3B_IOMUX_ 
SEL_H[3:0]=4’h0 
i2s2_sclk 1/0 GMACO_TXD1/12S2_SCLK_M0/I2C5_SDA | BUS_IOC_GPIO2B_IOMUX_ 
SEL_H[15:12]=4’h2 && 
_M4/UART1_TX_MO/GPIO2_B7_d BUS IOC _GPIO3B. IOMUX_ 
SEL_H[7:4]=4’h0 
i2s2_Irck 1/O GMACO_TXEN/I2S2_LRCK_M0/I2C2_SDA_ | BUS_IOC_GPIO2C_IOMUX_ 
SEL_L[3:0]=4’h2 && 
_M1/UART1_RTSN_MO/SPI1_CLK_MO/GPI | ByS 10C_GPIO3B_IOMUX._ 
02_CO_d SEL_H[11:8]=4’h0 
i2s2_sdo0 O GMACO_MCLKINOUT/I2S2_SDO_M0/12Cc7_ | BUS_IOC_GPIO4C_IOMUX_ 
SEL_L[15:12]=4’h2 
_SCL_M1/PWM4_M1/SPI3_CS1_M0/GPIO 
4 C3_d 
i2s2_sdi0 I ETHO_REFCLKO_25M/1I2S2_SDI_M0/1I2c6 | BUS_IOC_GPIO2C_IOMUX_ 
SEL_L[15:12]=4’h2 && 
SEL_L[11:8]=4’h0 


The following table shows the I2S2 group 1 interface description. 
Table 22-5 I12S2 Group 1 Interface Description 


M2/PWM3_IR_M1/GPIO3_B2_d 


Module Pin Direction Pad Name IOMUX Setting 
i2s2_mclk 1/O GMAC1_TXD1/12S2_MCLK_M1/UART2_CT | BUS_IOC_GPIO3B_IOMUX_ 
SN/GPIO3_B4_u SEL_H[3:0]=4’h3 
i2s2_sclk 1/O GMAC1_TXEN/I2S2_SCLK_M1/CAN1_RX_ BUS_IOC_GPIO3B_IOMUX_ 
SEL_H[7:4]=4’h3 
MO/UART3_TX_M1/PWM12_M0/GPIO3_B5 
_u 
i2s2_Irck 1/0 GMAC1_MCLKINOUT/12S2_LRCK_M1/CAN | BUS_IOC_GPIO3B_IOMUX_ 
SEL_H[11:8]=4’h3 
1_TX_MO0/UART3_RX_M1/PWM13_M0/GPI 
03_B6_d 
i2s2_sdo0 O GMAC1_TXD0/12S2_SDO_M1/UART2_RTS | BUS_IOC_GPIO3B_IOMUX_ 
SEL_L[15:12]=4’h3 
N/GPIO3_B3_u 
i2s2_sdi0 I GMAC1_TXER/12S2_SDI_M1/UART2_RX_ | BUS_IOC_GPIO3B_IOMUX_ 


SEL_L[11:8]=4’h3 


There are 2 IOMUX groups connected to 12S2. BUS_IOC_GPIO3B_IOMUX_SEL_H[3:0], 
BUS_IOC_GPIO3B_IOMUX_SEL_H[7:4], BUS_IOC_GPIO3B_IOMUX_SEL_L[3:0], 

BUS _IOC_GPIO3B_IOMUX_SEL_H[11:8], BUS_IOC_GPIO3B_IOMUX_SEL_L[7:4] and 

BUS _IOC_GPIO3B_IOMUX_SEL_L[11:8] are used to select whether I2S2 group 0 interface 


or group 1 interface is used. 


22.5.4 I2S3 Interface Description 
The following table shows the I2S3 interface description. 
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Table 22-6 [2S3 Interface Description 
Module Pin Direction Pad Name IOMUX Setting 
i2s3_mclk 1/O GMAC1_TXD2/SDIO_DO_M1/12S3_MCLK/ | BUS_IOC_GPIO3A_IOMUX_ 
FSPI_DO_M2/12C6_SDA_M4/PWM10_M0/ | SEL_L[3:0]=4’h3 
SPI4_MISO_M1/GPIO3_A0_u 
i2s3_sclk 1/O GMAC1_TXD3/SDIO_D1_M1/12S3_SCLK/ | BUS_IOC_GPIO3A_IOMUX_ 
SEL_L[7:4]=4'h3 && 
AUDDSM_LN/FSPI_D1_M2/12C6_SCL_M4/ SYS_GRF_SOC_CON6[8] 
PWM11_IR_MO/SPI4_MOSI_M1/GPIO3_A | =1’b1 
1l_u 
i2s3_Irck 1/O GMAC1_RXD2/SDIO_D2_M1/12S3_LRCK/ | BUS_IOC_GPIO3A_IOMUX_ 
SEL_L[11:8]=4’h3 && 
AUDDSM_LP/FSPI_D2_M2/UART8_TX_M1 SYS_GRF_SOC_CON6[9] 
/SPI4_CLK_M1/GPIO3_A2_u =1'b1 
i2s3_sdo0 O GMAC1_RXD3/SDIO_D3_M1/12S3_SDO/A | BUS_IOC_GPIO3A_IOMUX_ 
SEL_L[15:12]=4’h3 
UDDSM_RN/FSPI_D3_M2/UART8_RX_M1/ 
SPI4_CSO_M1/GPIO3_A3_u 
i2s3_sdi0 I GMAC1_TXCLK/SDIO_CMD_M1/12S3_SDI | BUS_IOC_GPIO3A_IOMUX_ 
SEL_H[3:0]=4’h3 
/AUDDSM_RP/UART8_RTSN_M1/SPI4_CS 
1_M1/GPIO3_A4_d 
The TX interface of I2S3 can be also connected to the RX interface of Digital Audio Codec by 
programming SYS_GRF_SOC_CON6[11]. If SYS_GRF_SOC_CON6[11] is 1’b1, 12S3 is 
connected to Digital Audio Codec. 


22.5.5 I2S4 and I2S8 Interface Description 


12S4 and I2S8 are connected to DPTXO and DPTX1 respectively. I2S4 and I2S8 should be 
always operate in master TX mode, other modes are not support. Following table shows 
connection between 12S4/8 and DPTX0O/1. 

Table 22-7 12S4/8 and DPTX0/1 Interface Description 


Module Pin Direction Module Pin 
(1284/8) (DPTX0/1) 
i2sx_sclk(x=4,8) O i2sclk 
i2sx_Irck(x=4,8) O i2sIrclk_i 
i2sx_sdo[3:0] (x=4,8) | O i2sdata_i[3:0] 


22.5.6 I2S5 and I2S6 Interface Description 


The TX interface of I2S5 can be connected to EDP TX ControllerO and HDMI TX ControllerO 
at the same time by programming VO1_GRF_VO1_CONO[3] to 1’b1 and 
VO1_GRF_VO1_CON3[13] to 1’b1 respectively. Note that I2S5 should always operate in 
master TX mode, other modes are not support. 
The TX interface of I2S6 can be connected to EDP TX Controller1 and HDMI TX Controller1 
at the same time by programming VO1_GRF_VO1_CON1[3] to 1’b1 and 
VO1_GRF_VO1_CON6[13] to 1’b1 respectively. Note that I2S6 should always operate in 
master TX mode, other modes are not support. 
Following table shows connection between I2S5/6 and EDP TX Controller0/1. 

Table 22-8 12S5/6 and EDP TX Controller0/1 Interface Description 


Module Pin Direction Module Pin 
(1285/6) (EDP TX Controller0/1) 
i2sx_sclk(x=5,6) O I_I2S_ SCK_IN 
i2sx_Irck(x=5,6) O I_12S_ WS_IN 
i2sx_sdoO (x=5,6) O I_I2S_SDO_IN 
i2sx_sdol1 (x=5,6) O I_I12S SDi_IN 
i2sx_sdo2 (x=5,6) O I_I2S_SD2_IN 
i2sx_sdo3 (x=5,6) O I_I2S_SD3_IN 
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Table 22-9 1255/6 and HDMI TX Controller0/1 Interface Description 


Module Pin Direction Module Pin 
(1285/6) (HDMI TX Controller0/1) 
i2sx_sclk(x=5,6) O ii2s_sck 
i2sx_Irck(x=5,6) O ii2s_ws 
i2sx_sdo[3:0] (x=5,6) | O ii2s_sdin[3:0] 


22.5.7 I2S7 Interface Description 


The RX interface of I2S7 is connected to HDMIRX. I2S7 should always operate in RX slave 
mode, other modes are not support. Following table shows connection between I2S7 and 


HDMIRX. 
Table 22-10 I2S7 and HDMIRX Interface Description 
Module Pin Direction Module Pin 
i2s7_sclk I osao_i2s_sck 
i2s7_Irck I osao_i2s_ws 
i2s7_sdi[3:0] I osao_i2s_data[3:0] 


22.5.8 I2S9 and I2S10 Interface Description 


The RX interface of I2S9 and I2S10 are connected to HDMI TX ControllerO and HDMI TX 
Controller1 respectively. I2S9 and I2S10 should always operate in RX slave mode, other 
modes are not support. Following table shows connection between I2S9/10 and HDMI TX 


Controller0O/1. 


Table 22-11 12S9/10 and HDMI TX Controller0/1 Interface Description 


Module Pin 
(1289/10) 


Direction 


Module Pin 
(HDMI TX Controller0/1) 


i2sx_sclk(x=9,10) 


ra 


oearcrx_dmac_sao_i2s_sck 


i2sx_Irck(x=9,10) 


ra 


oearcrx_dmac_sao_i2s_ws 


i2sx_sdi[3:0](x=9,10) 


ro 


oearcrx_dmac_sao_i2s_data[3:0] 


22.6 Application Notes 


22.6.1 Software Application Notes 
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12Sx_CLR[0]= 0x1 


12Sx_CLR= 0x0 


Fig. 22-20 12S/PCM/TDM Controller Transmit Operation Flow Chart 


Note: User should clear TX/RX logical by CLR[O]/CLR[1] and wait clear operation done before configure the 
other registers. 


For I12S0, 12S1, 12S4, 12S5, I2S6, I12S7, 12S8, 12S9 and I2S10, these are I2S/PCM/TDM 
controllers. I2S/PCM/TDM controllers can support up to 16 channels when operate in TDM 
mode. Following configurations must be observed when in 16-channel TDM mode before 
starting sending or receiving audio data. 

1. Set 12S TDM 8CH TXCR.TFS to 2'b11 or 12S TDM 8CH RXCR.TFS to 2’b11. 

2. Set 12S TDM 8CH TDM _TXCTRL.TX_TDM_FSYNC_WIDTH_SELO to 1’b1 or 

I2S TDM 8CH TDM RXCTRL.RX_TDM_FSYNC_WIDTH_SELO to 1’b1. 

3. Set other registers properly. 
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23.1 Overview 


The SPDIF transmitter is a self-clocking, serial, unidirectional interface for the 
interconnection of digital audio equipment for consumer and professional applications, using 
linear PCM coded audio samples. 
It provides the basic structure of the interface. Separate documents define items specific to 
particular applications. 
When used in a professional application, the interface is primarily intended to carry 
monophonic or stereophonic programmes, at a 48 kHz sampling frequency and with a 
resolution of up to 24bits per sample; it may alternatively be used to carry signals sampled 
at 32 kHz or 44.1 kHz. 
When used in a consumer application, the interface is primarily intended to carry 
stereophonic programmes, with a resolution of up to 20 bits per sample, an extension to 24 
bits per sample being possible. 
When used for other purposes, the interface is primarily intended to carry audio data coded 
other than as linear PCM coded audio samples. Provision is also made to allow the interface 
to carry data related to computer software or signals coded using non-linear PCM. The 
format specification for these applications is not part of this standard. 
In all cases, the clock references and auxiliary information are transmitted along with the 
programme. 
There are 6 SPDIF transmitters in total. They are SPDIFO, SPDIF1, SPDIF2, SPDIF3, SPDIF4 
and SPDIF5. 
MCLK is the operation clock of SPDIF transmitter. The maximum frequency of MCLK are 
different for the 6 SPDIF transmitters. Following table shows the maximum frequency of 
MCLK for SPDIFO, SPDIF1, SPDIF2, SPDIF3, SPDIF4 and SPDIF5. 

Table 23-1 Maximum Frequency of MCLK for the 6 SPDIF Transmitters 


SPDIF transmitter Maximum frequency of MCLK 
SPDIFO, SPDIF1 49.152MHz 

SPDIF2, SPDIF5 393.216MHz 

SPDIF3, SPDIF4 196.608MHz 


Each SPDIF transmitter supports following features. 

Support one internal 32-bit wide and 32-location deep sample data buffer 
Support two 16-bit audio data store together in one 32-bit wide location 
Support AHB bus interface 

Support biphase format stereo audio data output 

Support DMA handshake interface and configurable DMA water level 
Support sample data buffer empty and block terminate interrupt 

Support combine interrupt output 

Support 16 to 31 bit audio data left or right justified in 32-bit wide sample data buffer 
Support 48, 44.1, 32kHz sample rate 

Support 16, 20, 24 bits audio data transfer 
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23.2 Block Diagram 


Serial Biphase 


interface made Ane 


Converter Generator 


System 
Interface 


AHB BUS 


Parallel Clock 
interrupt Audio SS Di He 
interface Buffer tarred 


Fig. 23-1 SPDIF transmitter Block Diagram 
The SPDIF transmitter is composed of following module. 
System Interface 
The system interface implements the AHB slave operation. It contains not only control 
registers of transmitters and receiver inside but also interrupt and DMA handshaking 
interface. 
Clock Divider 
The clock divider implements clock generation function. It divides the source clock MCLK to 
generate the working clock used for the digital audio data transformation and transmission. 
Parallel Audio Buffer 
The parallel audio buffer stores the audio data to be transmitted. The size of the FIFO is 
32bits x 32. 
Serial Audio Converter 
The serial audio converter converts the parallel audio data from the parallel audio buffer to 
the serial audio data. 
Biphase Audio Generator 
The biphase audio generator reads serial audio data from the serial audio converter and 
generates biphase audio data based on IEC-60958 standard. 


23.3 Function description 


23.3.1 Frame Format 

A frame is uniquely composed of two sub-frames. For linear coded audio applications, the 
rate of transmission of frames corresponds exactly to the source sampling frequency. 

In the 2-channel operation mode, the samples taken from both channels are transmitted by 
time multiplexing in consecutive sub-frames. The first sub-frame(left channel in 
stereophonic operation and primary channel in monophonic operation) normally use 
preamble M. However, the preamble is changed to preamble B once every 192 frame to 
identify the start of the block structure used to organize the channel status information. The 
second sub-frame (right in stereophonic operation and secondary channel in monophonic 
operation) always use preamble W. 


M left wl right | 8 | left Ww night iM left Ww right | 
- 


lj wi P| 
Prime 19 Ramet Sub-frame | Sub-frame 
-< >< - 
Frame 1 
a 


————> Start of block 


End of block 
Fig. 23-2 SPDIF Frame Format 
In the single channel operation mode in a professional application, the frame format is the 
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same as in the 2-channel mode. Data is carried only in the first sub-frame and may be 
duplicated in the second sub-frame. If the second sub-frame is not carrying duplicate data, 
then time slot 28 (validity flag) shall be set to logical ‘1’ (not valid). 
23.3.2 Sub-frame Format 

0 3.4 78 27 28 29 30 31 


Preamble Aux Audio sample word WwW i| Ul] Cc] se 


Validity flag <— 
User data <«——__ 
Channel status <———__ 
Parity bit ~ 


Fig. 23-3 SPDIF Sub-frame Format 
Each sub-frame is divided into 32 time slots, numbered from 0 to 31. Time slot 0 to 3 
carries one of the three permitted preambles. Time slot 4 to 27 carry the audio sample word 
in linear 2’s complement representation. The MSB is carried by time slot 27. When a 24-bit 
coding range is used, the LSB is in time slot 4. When a 20-bit coding range is used, time slot 
8 to 27 carry the audio sample word with the LSB in time slot 8.Time slot 4 to 7 may be 
used for other application. Under these circumstances, the bits in the time slot 4 to 7 are 
designated auxiliary sample bits. 
If the source provides fewer bits than the interface allows (either 24 or 20), the unused 
LSBs are set to a logical ‘0’. For a non-linear PCM audio application or a data application the 
main data field may carry any other information. Time slot 28 carries the validity flag 
associated with the main data field. Time slot 29 carries 1 bit of the user data associated 
with the audio channel transmitted in the same sub-frame. Time slot 30 carries one bit of 
the channel status words associated with the main data field channel transmitted in the 
same sub-frame. Time slot 31 carries a parity bit such that time slots 4 to 31 inclusive 
carries an even number of ones and an even number of zeros. 
23.3.3 Channel Coding 


1;0;0!1:0/11':0) 

Serial audio data ! ! 
‘1 0:1 110 011 0/1 110 1:0 0: 

Biphase output | 
(start with 1) ! 
0100110100101 1' 

Biphase output | 
(start with 0) ! 
se 


Fig. 23-4 SPDIF Channel Coding 
To minimize the direct current component on the transmission line, to facilitate clock 
recovery from the data stream and to make the interface insensitive to the polarity of 
connections, time slots 4 to 31 are encoded in biphase-mark. 
Each bit to be transmitted is represented by a symbol comprising two consecutive binary 
states. The first state of a symbol is always different from the second state of the previous 
symbol. The second state of the symbol is identical to the first if the bit to be transmitted is 
logical ‘0’, However, it is different from the first if the bit is logical ‘1’. 
23.3.4 Preamble 
Preambles are specific patterns providing synchronization and identification of the sub- 
frames and blocks. 
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To achieve synchronization within one sampling period and to make this process completely 
reliable, these patterns violate the biphase-mark code rules, thereby avoiding the possibility 
of data imitating the preambles. 

A set of three preambles is used. These preambles are transmitted in the time allocated to 
four time slots (time slots 0 to 3) and are represented by eight successive states. The first 
state of the preamble is always different from the second state of the previous symbol. 


11100010  odoOd0d0111IO!L 
Bist wae?) M(start with 0) 

11100100 00011011 
W(start with 1) W(start with 0) 

11101000 —  Od001O1I!I 
B(start with 1) B(start with 0) 


Fig. 23-5 SPDIF Preamble 
Like biphase code, these preambles are dc free and provide clock recovery. They differ in at 
least two states from any valid biphase sequence. 


23.4 Register Description 
23.4.1 Registers Summary 


0x0000 
0x0004 
0x0008 
0x000C 
0x0010 
0x0018 
0x0020 
0x0060 
0x0090 


0x00CO 


x0100 
x0104 


0x0108 


W_ |0x00000000 |Transfer Configuration Register 
W_ |0x00000000 |Sample Date Buffer Level Register 
W_ _{Ox00000000 |DMA Control Register 


W_ {0x00000000 |Interrupt Control Register 
W_ |0x00000000 |Transfer Start Register 


Reset Pere 
si] Gaus [| Pescrotion 


S 
I 

W__[0x00000000 
S 


W__|Ox00000000 |Sample Data Register 
W_ |0x00000000 |Validity Flag Register n(n=0~11) 
W___|0x00000000 |User Data Register n(n=0~11 


Channel Status Register 
W_ |0x00000000 n(n=0~11) 
W_ |0x00000000 |Channel Burst Info Register 
W_ _{Ox00000000 |Channel Repetition Register 


Shadow Channel Burst Info 
0x00000000 Register 


0x00000000 |Shadow Channel Repetition 
Register 


SPDIF USRDR SHDn —_[0x0190 jw _[oxoo000000 /P7EON Ser Data Reaister 


SPDIF_VERSION 0x01CO0O W x20160100 |Version Register 
Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


23.4.2 Detail Registers Description 
SPDIF_ CFGR 


Address: Operational Base + offset (0x0000 
[Attr[ResetValue|—“‘SSC@ Scription — sd 
31:24/RO [0x00 _—i[reserved 
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SPDIF_BURTSINFO 
SPDIF_REPETTION 


SPDIF_ BURTSINFO SHD 


SPDIF_REPETTION SHD |0x010C 


oO 


ISPDIF CFGR_——————S—SC*OOQQOCD—s [W__i 
ISPDIF SDBLR_————s«*(OO004_~—[W_ 
ISPDIF DMACRs*[Ox0008 |W 
ISPDIF INTCR —————s«*OOOOC = [W__ 
ISPDIF INTSR_————s*OOOI10— [W_ 
ISPDIF XFER_SSC*(OOIS = [W_ 
ISPDIF SMPDR_ [00020 [W_ 
[SPDIF VLDFRn_————s*Ox0060 — [W_ 
ISPDIF USRDRn_ ————s*0x0090— [W_| 
Sr cises sco w 
[SPDIF BURTSINFO _—*[0x0100_— |[W_| 
[SPDIF_REPETTION _—_—*[Ox0104_— [W__| 
Si RSI Sis [0.08 |W 
Sor Aeron so fro. |W 
[SPDIF VERSION ———(Ox01CO_— [W_| 
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| Bit |Attr|ResetValue| Ci@eescription 


MCD 
' Mclk divider 
Bo LG RW) /Ox00 Mclk is the operation clock. This parameter can be calculated by 
(frequency of mclk)/(Fs*128). Fs=sample frequency 


15:9 |RO_|Ox0O [reserved 


PCMTYPE 


Channel status enable. 

1'bO: Disable. 

1'b1: Enable. 

The bit should be set to 1'b1 when the channel conveys non- 
linear PCM. 

UDE 

User data enable. 

1'bO: Disable. User data bit field is 1'bO. 

1'b1: Enable. User data bit field is defined by SPDIF_VLDFRn. 
VFE 

Validity data enable. 

1'bO: Disable. Validity data bit field is 1'bO. 

1'b1: Enable. For linear PCM mode, validity data bit field is 
defined by SPDIF_VLDFRn. For non-linear PCM mode, validity 
data bit field is 1'b1. 

ADJ 

1'bO: Right justified 

1'b1: Left justified 

If right justified, audio data 
bit23~0(VDW=2'b10)/bit19~0(VDW=2'b01)/bit15~0(VDW=2'b0 
0) will be the valid bit to be transmitted. 

If left justified, audio data 
bit31~8(VDW=2'b10)/bit31~12(VDW=2'b01)/bit31~16(VDW=2' 
bOO) will be the valid bit to be transmitted. 

HWT 

1'bO: Disable 

1'b1: Enable 

It is valid only when the valid data width is 16bit. 

VDW 

2'bOO: 16bit 

2'bO1: 20bit 

2'b10: 24bit 

2'b1i1: Reserved 

The valid data width is 16bit only for non-linear PCM. 


SPDIF SDBLR 
Address: Operational Base + offset (0x0004 
Reset Value 


SDBLR 


Contains the number of valid data entries in the sample data 
buffer. 


SPDIF_ DMACR 
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Address: Operational Base + offset (0x0008 


bit {Attr| Reset Value | ___Deseription 
ae 0x0000000 


po [be 
5 fw po 1'bO: Transmit DMA disabled. 


1'b1: Transmit DMA enabled. 


TDL 

This bit field controls the level at which a DMA request is made by 
the transmit logic. It is equal to the watermark level. That is, the 
dma_tx_req signal is generated when the number of valid data 
entries in the Sample Date Buffer is equal to or below this field 
value. 


RW |0x00 


SPDIF INTCR 
Address: Operational Base + offset (Ox000C) 


Bit Attr| Reset Value 
[31:18/RO |0x0000 reserved ti(‘is‘—s‘“‘“‘;*~SO”OOO 


Pte Ol eee 

Write 1'b1 to clear the user data interrupt. 

Sf gfe pneenne nee es 
or GRRE Ri A 1'bi to clear the block transfer finish interrupt. 


15:10/RO_|0x00_—sireserved 


SDBT 
Sample date buffer threshold for empty interrupt. 


SDBEIE 

Sample data buffer empty interrupt enable. 

1'bO: Disable 

1'b1: Enable 

Sample data buffer empty interrupt will generate if interrupt is 

enabled and the number of entries is lower than threshold of 
interrupt. 


Block transfer finish interrupt enable. 

1'bO: Disable 

1'b1: Enable 

When enabled, an interrupt will assert when the block transfer is 
finished if the channel conveys linear PCM or when the repetition 
period is reached if the channel conveys non-linear PCM. 

UDTIE 

User data interrupt enable. 

1'b0O: Disable 

1'b1: Enable 

If enabled, an interrupt will assert when the content of the user 

data register is fed into the corresponding shadow register. 


1:0 [RO |oxo [reserved 


SPDIF INTSR 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:5 [RO _|Oxo000000 [reserved Sd 


SDBEIS 

4 0x0 Sample data buffer empty interrupt status. 
1'bO: Inactive 
1'b1: Active 
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| Bit |Attr|ResetValue| SS Ci@eescription 


BTTIS 
0x0 Block transfer finish interrupt status. 
1'bO: Inactive 


1'b1: Active 


UDTIS 
User data interrupt status. 
‘ oe 1'bO: Inactive 
1'b1: Active 
1:0 [RO |oxo [reserved 


SPDIF XFER 
Address: Operational Base + offset (0x0018 


| Bit |Attr|Reset Value] CiDescription 
31:1 |RO_|0x00000000 


XFER 


SPDIF_SMPDR 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value, 


Po eseription 
SMPDR 

31:0 |WO |Ox00000000 |Sample data written to this register will be pushed into internal 
transfer buffer. 


SPDIF VLDFRn 
Address: Operational Base + offset (0x0060) 


| Bit _|Attr/ Reset Value 
; VLDFR_SUB_1 

31:16|RW |0x0000 Validity flag for subframe 1 
; VLDFR_SUB_O 

0x0000 Validity flag for subframe O 


SPDIF USRDRn 
Address: Operational Base + offset (0x0090) 


| Bit |Attr| Reset Value 


USR_SUB_1 

ah el oe User data bit for subframe 1 
USR_SUB_0O 

perone User data bit for subframe 0 


SPDIF CHNSRn 
Address: Operational Base + offset (OxO00CO 


| Bit |Attr| Reset Value 
: CHNSR_SUB_1 

31:16]RW | 0x0000 Channel status bit for subframe 1 
: CHNSR_SUB_0O 

0x0000 Channel status bit for subframe 0 


SPDIF BURTSINFO 
Address: Operational Base + offset (0x0100 


| Bit _|Attr| Reset Value 


PD 
31:16}RW |0x0000 Preamble Pd for non-linear PCM, indicating the length of burst 
payload in unit of bytes or bits. 
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| Bit |Attr| Reset Value, 


Po Ciescription 
BSNUM 
15:13)/RW |0x0 This field indicates the bitstream number. Usually the bitstream 
number is 0. 
; DATAINFO 
This field gives the data-type-dependent info. 


RW |0x0 


RW |0x00 


ERRFLAG 


1'bO: Indicates a valid burst-payload. 
1'b1: Indicates that the burst-payload may contain errors. 


DATATYPE 


7'b0000000: 
7'b0000001: 
7'b0000011: 
7'b0000100: 
7'b0000101: 


extension 


7'b0000110: 
7'b0000111: 
7'b0001000: 
7'b0001001: 
7'b0001010: 
7'b0001011: 
7'b0001100: 
7'b0001101: 
7'b0001110: 
7'b0001111: 
7'b0010000: 
7'b0010001: 
7'b0010010: 
7'b0110010: 
7'b1010010: 
7'b1110010: 
7'b0010011: 
7'b0110011: 
7'b1010011: 
7'b1110011: 
7'b0010100: 
7'b0110100: 
7'b1010100: 
7'b1110100: 
7'b0010101: 
7'b0010110: 


Null data 

AC-3 data 

Pause data 

MPEG-1 layer 1 data 

MPEG-1 layer 2 or 3 data or MPEG-2 without 


MPEG-2 data with extension 

MPEG-2 AAC 

MPEG-2, layer-1 low sampling frequency 
MPEG-2, layer-2 low sampling frequency 
MPEG-2, layer-3 low sampling frequency 
DTS type I 

DTS type II 

DTS type III 

ATRAC 

ATRAC 2/3 

ATRAC-X 

DTS type IV 

WMA professional type I 

WMA professional type II 

WMA professional type III 

WMA professional type IV 

MPEG-2 AAC low sampling frequency 
MPEG-2 AAC low sampling frequency 
MPEG-2 AAC low sampling frequency 
MPEG-2 AAC low sampling frequency 
MPEG-4 AAC 

MPEG-4 AAC 

MPEG-4 AAC 

MPEG-4 AAC 

Enhanced AC-3 

MAT 


Others: Reserved 


SPDIF REPETTION 

Address: Operational Base + offset (0x0104 

| Bit [Attr|ResetValue| ss ——“‘“CWS#éiS scription =— 
[31:16[RO |Ox0000_—sireserved — —“‘“(“(‘“‘(“(“(CS*S*S*C*C*C*C*C*C*C*™*™*™C™C™C‘*dC 


REPETTION 
15:0 |RW |0x0000 This defines the repetition period when the channel conveys non- 
linear PCM. 


SPDIF BURTSINFO SHD 
Address: Operational Base + offset (0x0108) 
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| Bit |Attr| Reset Value, 


PD 
0x0000 Preamble Pd for non-linear PCM, indicating the length of burst 
payload in unit of bytes or bits. 


1:16 
BSNUM 
15:13 0x0 This field indicates the bitstream number. Usually the bitstream 
number is 0. 


DATAINFO 
12:8 [Ro |ox00 —_Fmsneldgives the data-type-dependent info. 
ERRFLAG 
0x0 1'bO: Indicates a valid burst-payload. 
1'b1: Indicates that the burst-payload may contain errors. 


DATATYPE 
7'bOOO0O0000: Null data 
: AC-3 data 
: Pause data 
: MPEG-1 layer 1 data 
7'b0000101: MPEG-1 layer 2 or 3 data or MPEG-2 without 
extension 
7'b0000110: MPEG-2 data with extension 
7'b0000111: MPEG-2 AAC 
7'b0001000: MPEG-2, layer-1 low sampling frequency 
7'b0001001: MPEG-2, layer-2 low sampling frequency 
: MPEG-2, layer-3 low sampling frequency 
: DTS type I 
: DTS type II 
: DTS type III 
7'b0001110: ATRAC 
7'b0001111: ATRAC 2/3 
: ATRAC-X 
: DTS type IV 
: WMA professional type I 
: WMA professional type II 
: WMA professional type III 
: WMA professional type IV 
: MPEG-2 AAC low sampling frequency 
: MPEG-2 AAC low sampling frequency 
: MPEG-2 AAC low sampling frequency 
7'b1110011: MPEG-2 AAC low sampling frequency 
7'b0010100: MPEG-4 AAC 
: MPEG-4 AAC 
: MPEG-4 AAC 
: MPEG-4 AAC 
: Enhanced AC-3 
7'b0010110: MAT 
Others: Reserved 


31: 


SPDIF REPETTION SHD 
Address: Operational Base + offset (0x010C) 


|Attr|Reset Value] Ci@Description 
31:16]RO_|0x0000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1558 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci ecription 


REPETTION 
This register provides the repetition of the bitstream when 
15:0 0x0000 channel conveys non-linear PCM. It defines the length between Pa 
; of the two consecutive data-burst. For the same audio format, 
the definition is different. Please convert the actual repetition in 
order to comply with the design. 


SPDIF USRDR SHDn 
Address: Operational Base + offset (0x0190) 


| Bit |Attr| Reset Value 


USR_SUB_1 

31:16 Ro | 0x0000 User data bit for subframe 1 
; USR_SUB_0 

15:0 |Ro | 0x0000 User data bit for subframe 0 


SPDIF VERSION 
Address: Operational Base + offset (0x01C0) 


| Bit |Attr| Reset Value 


VER 
Version of SPDIF 


pio re 


23.5 Interface Description 


0x20160100 


SPDIFO and SPDIF1 are used to communicate with audio equipment outside this chip. 
Following table shows the interface of SPDIFO and SPDIF1. 


Table 23-2 SPDIFO Interface Description 


Module | Dir | PIN Name IOMUX Setting 

Pin 

spdifO_ | O MIPI_CAMERA1_CLK_M0O/SPDIFO_TX_MO/PCIE30X2_WAKEN_M3/H BUS _IOC_GPIO1B 

sdo DMI_RX_HPDOUT_M2/12C5_SCL_M3/UART1_TX_M1/GPIO1_B6_d _IOMUX_SEL_H[1 
1:8]=4’h3 

~spdifO0 | O CIF_CLKOUT/BT1120_D10/12S1_SDO3_M0/PCIE30X4_CLKREQN_M | BUS_IOC_GPIO4B 

_sdo/ 1/DPO_HPDIN_MO/SPDIFO_TX_M1/UART9_TX_M1/PWM11_IR_M1/G | _IOMUX_SEL_H[3 

spdifO_ PIO4_B4_u :0]=4'h6 

sdo 


Notes: I=input, 


spdifO_sdo 
SYS_GRF_SOC_CON1[15] controls whether ~spdifO_sdo or spdifO_sdo is connected to 
SPDIFO_TX_M1/UART9_TX_M1/PWM11_IR_M1/GPIO4_B4_u. 


O=output, I/O=input/output, bidirectional, ~spdifO_sdo means inverse of 


Table 23-3 SPDIF1 Interface Description 


Module | Dir | PIN Name IOMUX Setting 

Pin 

spdifi_ | O MIPI_CAMERA2_CLK_MO0O/SPDIF1_TX_MO/PCIE30X2_PERSTN_M3/H | BUS_IOC_GPIO1B 

sdo DMI_RX_CEC_M2/SATA2_ACT_LED_M1/I2C5_SDA_M3/UART1_RX_ | _IOMUX_SEL_H[1 
Mi/PWM13_M2/GPIO1_B7_u 5:12]=4'h3 

spdifi_ | O MIPI_CAMERAO_CLK_MO/SPDIF1_TX_M1/12S1_SDO0_MO0/PCIE30X | BUS_IOC_GPIO4B 

sdo 1_0_BUTTON_RSTN/SATA2_ACT_LED_M0/I2C6_SCL_M3/UART8_RX | _IOMUX_SEL_L[7: 
_MO/SPIO_CS1_M1/GPIO4_B1_u 4]=4’h2 

spdifi_ | O BT1120_D15/SPDIF1_TX_M2/PCIE20X1_2_PERSTN_M1i/HDMI_TXO | BUS_IOC_GPIO4C 

sdo _CEC_M0/I2C8_SDA_M3/PWM6_M1i/SPI3_CS1_M1i/GPIO4_C1i_d _IOMUX_SEL_L[7: 

4]=4'h3 


Notes: I=input, O=output, I/O=input/output, bidirectional 
The output of SPDIF3 are internally connected to EDP TX ControllerO and HDMI TX ControllerO 

respectively. The SPDIF audio interface of EDP TX ControllerO and HDMI TX ControllerO can work 
at the same time. If GRF_VO1_CONO[4] is set 1’b1, then the output of SPDIF3 are connected to 
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EDP TX Controller0. If GRF_VO1_CON3[14] is set 1’b1, then the output of SPDIF3 are connected 
to HDMI TX Controller0. 

The output of SPDIF4 are internally connected to EDP TX Controller1 and HDMI TX Controller1 
respectively. The SPDIF audio interface of EDP TX Controller1 and HDMI TX Controller1 can work 
at the same time. If GRF_VO1_CON1[4] is set 1’b1, then the output of SPDIF4 are connected to 
EDP TX Controller1. If GRF_VO1_CON6[14] is set 1’b1, then the output of SPDIF3 are connected 
to HDMI TX Controller1. 

The output of SPDIF2 are internally connected to DPTXO. DPTXO SPDIF audio interface operation 
clock and MCLK of SPDIF2 are from the same source. MCLK of SPDIF2 should be divided by 4 by 
programming SPDIF_CFGR.MCD to 3 to meet the requirement that DPTXO SPDIF audio interface 
operates at 4 times frequency over sample the output of SPDIF2. SPDIF5 is similar with SPDIF2 
except that SPDIF5 is connected to DPTX1. 


23.6 Application Notes 


Fig. 23-6 SPDIF transmitter operation flow chart 
The above figure shows the operation flow of SPDIF operation. Note that the configuration 
register can be written only when the transfer is stopped. 
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24.1 Overview 


The SPDIF receiver is a self-clocking, serial, unidirectional interface for the interconnection 

of digital audio equipment for consumer and professional applications, using linear PCM 

coded audio samples. 

It provides the basic structure of the interface. Separate documents define items specific to 

particular applications. 

When used in a professional application, the interface is primarily intended to receive 

monophonic or stereophonic programmes, at a 48 kHz sampling frequency and with a 

resolution of up to 24bits per sample; it may alternatively be used to receive signals 

sampled at 32 kHz or 44.1 kHz. 

When used in a consumer application, the interface is primarily intended to receive 

stereophonic programmes, with a resolution of up to 24 bits per sample. 

When used for other purposes, the interface is primarily intended to receive audio data 

coded other than as linear PCM coded audio samples. Provision is also made to allow the 

interface to receive data related to computer software or signals coded using non-linear 

PCM. The format specification for these applications is not part of this standard. 

There are 3 SPDIF receivers(SPDIF_RX) in total. That are SPDIF_RXO, SPDIF_RX1 and 

SPDIF_RX2. Each of them supports following features. 

Support AHB Bus Interface 

Support one internal 30-bit wide and 32-location deep FIFO for receiving audio data 

Support combined interrupt output 

Support DMA handshaking interface and configurable DMA water level 

Support liner PCM(IEC60958) and non-liner PCM(IEC61937) 

Support 16~24 bits audio sample length for liner PCM application 

Support 16 bits audio sample length for non-liner PCM application 

Support up to 384kHz sample rate with the corresponding reference clock equal to 

384KHz*64*2*10, that is 491.52MHz 

@ Support the frequency of reference clock is at least 10 times the frequency of the 
biphase encoding clock, but not more than 256 times 

@ Support recovering clock and audio data from input bitstream 


24.2 Block Diagram 


scan_mode 


Pm  rkscan_cmux 
scan_clk a spdif_mclk 
spdif_in spdif_clk 
—— 
Decoder r= RX_FIFO 
spdif_cdr_refclk CDR spdif_out Fsm 
> => 


DECODER 


Sy IZ 


spdif_cdr_rstn , 


dma_rx_ack 
>| 
AHB 
SPDIF_RX_SYS 
dma_rx_req intr 
< 
SPDIF_RX_TOP 


Fig. 24-1 SPDIF receiver Block Diagram 
The SPDIF receiver is composed of following modules. 
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SPDIF_RX_SYS 

The module implements the AHB slave operation. It contains not only control registers of 
SPDIF receiver inside but also interrupt and DMA handshaking interface. 

CDR 

The CDR is short for clock and data recovery. Clock and data can be recovered from the 
input bitstream by using a high frequency reference clock. 

DECODER 

The clock recovered from the CDR is used as the working clock to decode the input 
bitstream such as extracting audio data, the corresponding preamble code, V/U/C/P flags 
and other audio information. 

RX_FIFO 

The RX FIFO stores the audio data extracted from input bitstream. The size of the FIFO is 
30bitsx32. 


24.3 Function description 


24.3.1 Frame Format 

SPDIF receiver follows the same protocol(IEC60958/IEC61937) as SPDIF transmitter. A 
frame is uniquely composed of two sub-frames. For linear coded audio applications, the rate 
of receiving of frames corresponds exactly to the source sampling frequency. 

In the 2-channel operation mode, the samples received from both channels are arranged by 
time multiplexing in consecutive sub-frames. The first subframe(left channel in stereophonic 
operation and primary channel in monophonic operation) normally use preamble M. 
However, the preamble is changed to preamble B once every 192 frame to identify the start 
of the block structure used to organize the channel status information. The second sub- 
frame (right in stereophonic operation and secondary channel in monophonic operation) 
always use preamble W. 


M/ left |W] right |B | left |W) right |M/ left |W] right 


\ | | 
wt ti aa 
| 
\ 
| 


Frame 191 Frame 0 Sub-frame | Sub-frame 


| 

| 

| 

| 

i at i ast 
Frame 1 


End of block _—__» Start of block 


Fig. 24-2 SPDIF Frame Format 
In the single channel operation mode in a professional application, the frame format is the 
same as in the 2-channel mode. Data is carried only in the first sub-frame and may be 
duplicated in the second sub-frame. If the second sub-frame is not carrying duplicate data, 
then time slot 28 (validity flag) shall be set to logical ‘1’ (not valid). 
24.3.2 Sub-frame Format 
0 3.4 78 27 28 29 30 31 


Preamble Aux Audio sample word ea ee a) oP 


Validity flag _ 


User data <«——_ 
Channel status <«——__ 
Parity bit < 


Fig. 24-3 SPDIF Sub-frame Format 
Each sub-frame is divided into 32 time slots, numbered from 0 to 31. Time slot 0 to 3 
carries one of the three permitted preambles. Time slot 4 to 27 carry the audio sample word 
in linear 2’s complement representation. The MSB is carried by time slot 27. When a 24-bit 
coding range is used, the LSB is in time slot 4. When a 20-bit coding range is used, time slot 
8 to 27 carry the audio sample word with the LSB in time slot 8. Time slot 4 to 7 may be 
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used for other application. Under these circumstances, the bits in the time slot 4 to 7 are 


designated auxiliary sample bits. 


If the source provides fewer bits than the interface allows (either 24 or 20), the unused 


LSBs are set to a logical ‘0’. For a non-linear PCM audio application or a data application the 


main data field may carry any other information. Time slot 28 carries the validity flag 
associated with the main data field. Time slot 29 carries 1 bit of the user data associated 


with the audio channel transmitted in the same sub-frame. Time slot 30 carries one bit of 


the channel status words associated with the main data field channel transmitted in the 
same sub-frame. Time slot 31 carries a parity bit such that time slots 4 to 31 inclusive 


carries an even number of ones and an even number of zeros. 
24.3.3 Channel Coding 


LOC Oi dd OO 

Serial audio data ! ! 
10:11:00101101:100 
Biphase output | 
(start with 1) ! 
0100110100101 1 

Biphase output | 
(start with 0) ! 


| 
eo 
| | 


Fig. 24-4 SPDIF Channel Coding 


To minimize the direct current component on the transmission/receiving line, to facilitate 


clock recovery from the data stream and to make the interface insensitive to the polarity of 


connections, time slots 4 to 31 are encoded in biphase-mark. 


Each bit to be transmitted is represented by a symbol comprising two consecutive binary 
states. The first state of a symbol is always different from the second state of the previous 
symbol. The second state of the symbol is identical to the first if the bit to be transmitted is 


logical ‘0’, However, it is different from the first if the bit is logical ‘1’. 
24.3.4 Preamble 


Preambles are specific patterns providing synchronization and identification of the sub- 


frames and blocks. 


To achieve synchronization within one sampling period and to make this process completely 
reliable, these patterns violate the biphase-mark code rules, thereby avoiding the possibility 


of data imitating the preambles. 


A set of three preambles is used. These preambles are transmitted in the time allocated to 
four time slots (time slots 0 to 3) and are represented by eight successive states. The first 


state of the preamble is always different from the second state of the previous symbol. 
 o0d0111IOL 


(LALO OOO. 


pstaree ast) M(start with 0) 

11100100 00011011 
W(start with 1) W(start with 0) 

11101000 — 00010111 
B(start with 1) B(start with 0) 


Fig. 24-5 SPDIF Preamble 


Like biphase code, these preambles are dc free and provide clock recovery. They differ in at 
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least two states from any valid biphase sequence. 


24.4 Register Description 


24.4.1 Registers Summary 


SPDIF_RX_VERSION 
SPDIF.RXCLR 
SPDIF.RXCDR 


0x00000100 
0x00000000 |Transfer Configuration Register 
0x00000000 |Clear Register 

0 


00000000 


SPDIF_RX_CHNSRn 0x0060 jw foxoo000000 SAU poet 


SPDIF_RX BURTSINFO |0x0100 _|w_ |0x00000000 |Channel Burst Info Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


24.4.2 Detail Registers Description 


SPDIF RX VERSION 
Address: Operational Base + offset (0x0000) 


Bit |Attr| Reset Value 


VER 
1:0 |ro | PxO0O NOLO Version of SPDIF_RX 


SPDIF_ RX _CFGR 
Address: Operational Base + offset (0x0004) 


[it [attr[Reset Value] —=SS=S*~*~«éi iescriptionSSSSCSC~C~S~S~* 
31:2 [RO_[oxo0000000 


TWAD 

1 rw loxo 1'bO: Only audio data transmitted to FIFO. 
1'bi: Block start, channel number and VUCP transmitted with 
audio data to FIFO. 


EN 
RW |0x0O 1'bO: Disable SPDIF_RX 
1'b1: Enable SPDIF_RX 


SPDIF RX CLR 
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Address: Operational Base + offset (0x0008) 


Bit |Attr} Reset Value Description 


31:1 |RO_|0x00000000 


RXSC 
p few foo is a software self-cleared bit. Write 1'b1i to clear all receive 
logic. 


SPDIF RX CDR 
Address: Operational Base + offset (Ox000C) 


Bit |Attr] Reset Value 
31:25|RO_|0x00 reserved 


psf foe eon 

CDR jitter threshold. It is valid only when BYPASS is 1'bO. 
a 

CDR a ena middle range. It is valid only when BYPASS is 1'b0. 


sri io s0o Reseived Sa a 


CS 

CDR state 

2'bOO: Idle state. CDR is idle and waits for rising edge of 
SPDIF_RX input bitstream. 

2'b01: Detect state 

2'b10: Measurement state 

2'b11: Synchronization state 

JITST 

CDR jitter status 

2'b01: Low 

2'b10: High 

2'b1i1: Normal 

It is valid only when BYPASS is 1'b0. 

FULL 

CDR FIFO full status. 

1'bO: Not full 

1'b1: Full 

EMPTY 

CDR FIFO empty status. 

1'b0O: Not empty 

1'b1: Empty 

AVGWIN 

Average the non-jitter recovered clk from bitstream at a period of 
AVGWIN time. 

AVGSEL 

Select if the min or average number of cycles from the calculation 
of SPDIF_RX input bitstream pulse width. 

1'bO: Minimum number of cycles 

1'b1i: Average number of cycles, that is (max+min)/4. 
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| Bit |Attr| Reset Value 


BYPASS 

rw loxd Write 1'b1 to enable CDR non-jitter bypass mode. It's 
recommended that this bit set to 1'b1. Please ensure that this bit 
is set to 1'b1 before starting receiving data. 


SPDIF_RX_CDRST 
Address: Operational Base + offset (0x0010) 


Bit |Attr| Reset Value 


NOSTRTHR 

31:16(RW loxo3ft tHe Poreshelg Counts determines the latency between input . 
bitstream idle and exit synchronous status. Make sure that this 
value is large than 16'hO3ff. 
MAXCNT 

15:8 0x00 The value indicates the number of reference clock cycles to 
oversample the maximum pulse width of bitstream. 
MINCNT 

7:0 Oxff The value indicates the number of reference clock cycles to 
oversample the minimum pulse width of bitstream. 


SPDIF_ RX DMACR 
Address: Operational Base + offset (0x0014) 


[eit [attr[Reset Value] _—=S=S=S*~*~«éi iescription SSSSCSCSC~C~S~S~*S 
31:6 [RO_[oxo000000 
RDE 


5 RW |0x0 1'b0O: Receive DMA disabled. 
1'bi: Receive DMA enabled. 


RDL 

This bit field controls the level at which a DMA request is made by 
4:0 |RW |0x00 the receive logic. The watermark level = DMARDL+1. That is, 

dma_rx_req is generated when the number of valid data entries 

in the sample date buffer is equal to or above this field value + 1. 


SPDIF RX FIFOCTRL 
Address: Operational Base + offset (0x0018) 


Bit |Attr| Reset Value 
0x00000 


RFL 


Contains the number of valid data entries in the receive FIFO. 


8 
RO: |/Ox0, = reseed)" 
RFT 
RW |0x00 When the number of receive FIFO entries is more than or equal to 


this threshold plus 1, the receive FIFO full interrupt is triggered. 


31: 
7:5 


SPDIF_RX_INTEN 
Address: Operational Base + offset (0x001C) 
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Reset Value 


0x000000 reserved 
UBCIE 
1'bO: Disable 
RW 1'b1: Enable 
If enabled, an interrupt will generate if current user bit is 
different from previous one. 


ESYNCIE 

1'bO: Disable 

1'b1: Enable 

If enabled, an interrupt will generate when entering synchronous 
state. 

BTEIE 

1'bO: Disable 

1'b1: Enable 

When enabled, an interrupt will generate when the block receive 
is finished if the channel conveys linear PCM or when the 
repetition period is reached if the channel conveys non-linear 
PCM. 

NSYNCIE 

1'b0O: Disable 

1'b1: Enable 

If enabled, an interrupt will generate if CDR change from 
synchronization state to idle state. 

BMDEIE 

1'bO: Disable 

1'b1: Enable 

If enabled, an interrupt will generate if a bi-phase mark decoding 
error has occurred. 

RXOIE 

1'bO: Disable 

1'b1: Enable 

If enabled, an interrupt will generate if CDR FIFO is overrun. 
RXFIE 

1'bO: Disable 

1'b1: Enable 

If enabled, an interrupt will generate if CDR FIFO is full. 

NPSPIE 

1'bO: Disable 

1'b1: Enable 

If enabled, an interrupt will generate if non-liner PCM sync word 
is received. 
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| Bit _|Attr| Reset Value 


SPDIF RX INTMASK 


NVLDIE 

1'bO: Disable 

1'b1: Enable 

If enabled, an interrupt will generate if validity bit received from 
bitstream is 1'b1. 

CSCIE 

1'bO: Disable 

1'b1: Enable 

If enabled, an interrupt will generate if current channel status bit 
is different from previous one. 

PEIE 

1'bO: Disable 

1'b1: Enable 

If enabled, an interrupt will generate if a parity error has 
occurred. 


Address: Operational Base + offset (0x0020) 


| Bit |Attr|Reset Value] Ciescription 
31:11]RO_|oxo00000__ [reserved 


UBCIMSK 
1'bO: Unmask 
1'b1: Mask 
ESYNCIMSK 
1'bO: Unmask 
1'b1: Mask 
BTEIMSK 
1'bO: Unmask 
1'b1: Mask 
NSYNCIMSK 
1'bO: Unmask 
1'b1: Mask 
BMDEIMSK 
1'bO: Don't mask 
1'b1: Mask 
RXOIMSK 
1'bO: Unmask 
1'b1: Mask 
RXFIMSK 
1'bO: Unmask 
1'b1: Mask 
NPSPIMSK 
1'bO: Unmask 
1'b1: Mask 
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| Bit _|Attr| Reset Value 


NVLDIMSK 
2 RW {0x0 1'bO: Don't mask 
1'bi: Mask 


CSCIMSK 


1'bO: Unmask 
1'b1: Mask 
PEIMSK 

1'bO: Unmask 
1'b1: Mask 


SPDIF RX INTSR 
Address: Operational Base + offset (0x0024) 


| Bit |Attr|Reset Value] (escription 
31:11]RO_|0x000000 


UBCISR 

10 0x0 1'bO: Inactive 
1'b1: Active 
ESYNCISR 

0x0 1'bO: Inactive 

1'b1: Active 
BTEISR 
1'bO: Inactive 
1'b1: Active 


NSYNCISR 
1'bO: Inactive 
1'b1: Active 
BMDEISR 
1'bO: Inactive 
1'b1: Active 
RXOIS 

1'bO: Inactive 
1'b1: Active 
RXFIS 

1'bO: Inactive 
1'b1: Active 
NPSPIS 

1'bO: Inactive 
1'b1: Active 
NVLDIS 

1'bO: Inactive 
1'b1: Active 
CSCIS 

1'bO: Inactive 
1'b1: Active 
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| Bit |Attr| Reset Value 


PEIS 
0x0 1'bO: Inactive 
1'bi: Active 


SPDIF_RX_INTCLR 
Address: Operational Base + offset (0x0028) 


| Bit |Attr|Reset Value] = Ciescription 
31:11]RO_|0x000000 


UBCICLR 
10 RW {0x0 
10 |w [oxo Write 1'b1 to clear user bit change interrupt. 
ESYNCICLR 
RW {0x0 x ee 
Write 1'b1 to clear entering synchronous state interrupt. 
BTEICLR 
RW {0x0 ; a 
Write 1'b1 to clear block transfer/repetition period end interrupt. 
NSYNCICLR 
7 RW {0x0 BO an 
Write 1'b1 to clear CDR not synchronization interrupt. 
BMDEICLR 
RW {0x0 ; ; satis 
Write 1'b1 to clear bi-phase mark decoding interrupt. 
5 rw loxo RXOICLR 
Write 1'b1 to clear receive overrun interrupt. 
RXFICLR 
4 RW {0x0 
4 aw [oxo Write 1'b1 to clear receive full interrupt. 
NPSPICLR 
3 RW {0x0 ‘ . : . ; 
Write 1'b1 to clear non-liner PCM sync word received interrupt. 
NVLDICLR 
2 RW {0x0 . fa . 
Write 1'b1 to clear validity bit received interrupt. 
ICLR 
1 RW {0x0 pane a : 
Write 1'b1 to clear channel status change interrupt. 
PEICLR 
RW {0x0 
Write 1'b1 to clear parity error interrupt. 


SPDIF_ RX _SMPDR 
Address: Operational Base + offset (Ox002C) 


Bit _[attr[Reset Value 


SMPDR 
1:0 [Ro Een ene? Sample Data Register 


SPDIF RX USRDRn 
Address: Operational Base + offset (0x0030) 


Bit |Attr] Reset Value 


USR_SUB_1i 
31:16|RO oxo000 User data bit for subframe 1 


USR_SUB_0 
15.0 |Ro | eee User data bit for subframe 0 
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SPDIF RX CHNSRn 
Address: Operational Base + offset (0x0060) 


| Bit_|Attr| Reset Value 


CHNSR_SUB_1 
31:16 |RW Ox0000 Channel status bit for subframe 1 


CHNSR_SUB_O 
15:0 [ko easasad Channel status bit for subframe 0 


SPDIF RX BURTSINFO 
Address: Operational Base + offset (0x0100) 


Bit |Attr| Reset Value 


PD 

Preamble Pd for non-linear PCM, indicating the length of burst 
payload in unit of bytes or bits. 
BSNUM 

15:13/RW |0x0 This field indicates the bitstream number. Usually the bitstream 
number is 0. 


12:8 0x00 DATAINFO 
; This field gives the data-type-dependent info. 


7 1'bO: Indicates a valid burst-payload. 
1'b1: Indicates that the burst-payload may contain errors. 
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| Bit |Attr| Reset Value 


Null data 

AC-3 data 

Pause data 

MPEG-1 layer 1 data 

MPEG-1 layer 2 or 3 data or MPEG-2 without 


MPEG-2 data with extension 

MPEG-2 AAC 

MPEG-2, layer-1 low sampling frequency 
MPEG-2, layer-2 low sampling frequency 
MPEG-2, layer-3 low sampling frequency 


24.5 Interface Description 


SPDIF_RX0O/SPDIF_RX1 are connected to HDMI TX ControllerO/HDMI TX Controller1 


DATATYPE 
7'bOOO00000: 
7'bOO000001: 
7'bO000011: 
7'b0000100: 
7'b0000101: 
extension 
7'b0000110: 
7'b0000111: 
7'b0001000: 
7'b0001001: 
7'b0001010: 
7'b0001011: 
7'b0001100: 
7'b0001101: 
7'b0001110: 
7'b0001111: 
oe 7'b0010000: 
7'b0010001: 
7'b0010010: 
7'b0110010: 
7'b1010010: 
7'b1110010: 
7'b0010011: 
7'b0110011: 
7'b1010011: 
7'b1110011: 
7'b0010100: 
7'b0110100: 
7'b1010100: 
7'b1110100: 
7'b0010101: 
7'b0010110: 
Others: Reserved 


DTS type I 

DTS type II 

DTS type III 

ATRAC 

ATRAC 2/3 

ATRAC-X 

DTS type IV 

WMA professional type I 

WMA professional type II 

WMA professional type III 

WMA professional type IV 

MPEG-2 AAC low sampling frequency 
MPEG-2 AAC low sampling frequency 
MPEG-2 AAC low sampling frequency 
MPEG-2 AAC low sampling frequency 
MPEG-4 AAC 

MPEG-4 AAC 

MPEG-4 AAC 

MPEG-4 AAC 

Enhanced AC-3 

MAT 


respectively, while SPDIF_RX2 is connected to HDMIRX. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


RKRK3588 TRM-Part1 


24.6 Application Notes 


Clear receive RX_FIFO, CDR and decoder logic by writing 
0x1 to SPDIF_RX_CLR and wait for clear done 


Write SPDIF_RX_CDR, SPDIF_RX_DMCR and 
SPDIF_RX_INTEN to set operation mode 


|! 


Write 1 to SPDIF_RX_CFGR[O] to enable SPDIF receiver 


Config a DMA channel for SPDIF receiver 


|! 


Write 0 to SPDIF_RX_CFGR[O] to disable SPDIF receiver 
anytime to stop receiving audio data 


Fig. 24-6 SPDIF receiver operation flow chart 
The above figure shows the operation flow of SPDIF receiver operation. 
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Chapter 25 Gigabit Media Access Controller (GMAC) 


25.1 Overview 


The Ethernet Quality-of-Service controller(EQOS is commonly referred to as GMAC in this 
document) provides a complete Ethernet interface from processor to a Reduced Media 
Independent Interface (RMII) and Reduced Gigabit Media Independent Interface (RGMII) 
compliant Ethernet PHY. The GMAC includes a DMA controller. The DMA controller efficiently 
moves packet data from microprocessor’s RAM, formats the data for an IEEE 802.3-2002 
compliant packet and transmits the data to an Ethernet Physical Interface (PHY). It also 
efficiently moves packet data from RXFIFO to microprocessor’s RAM. 

The following features may or may not be present in the actual product. Please contact 
Rockchip for the actual feature configurations and the third-party licensing requirements. 


25.1.1 MAC Features 


25.1.1.1 MAC Tx and Rx Common Features 
@ Supports 10/100/1000-Mbps data transfer rates with the RGMII interfaces 
@ Supports 10/100-Mbps data transfer rates with the RMII interfaces 
@ Half-duplex operation: 
=m CSMA/CD Protocol support 
m Flow control using back-pressure support (based on implementation-specific white 
papers and UNH Ethernet Clause 4 MAC Test Suite - Annex D) 
m Packet bursting and packet extension in 1000 Mbps half-duplex operation 
@ Standard IEEE 802.3az-2010 for Energy Efficient Ethernet in Reduced Gigabit Media 
Independent Interface (RGMII) PHYs 


@ 64-bit data transfer interface on the application side 

@ Full-duplex flow control operations (IEEE 802.3x Pause packets and Priority flow control) 

@ network statistics with RMON or MIB Counters (RFC2819/RFC2665) 

@ Support Ethernet packet timestamping as described in IEEE 1588-2002 and IEEE 1588- 
2008 (64-bit timestamps given in the Tx or Rx status of PTP packet). Both one-step and 
two-step timestamping is supported in TX direction 

@ Flexibility to control the Pulse-Per-Second (PPS) output signal (ptp_pps_o) 

@ Media clock generation and recovery 

@ MDIO (Clause 22 and Clause 45) master interface for PHY device configuration and 


management 


25.1.1.2 MAC Tx Features 

@ Preamble and start of packet data (SFD) insertion 

@ Separate 32-bit status for each packet transmitted from the application 

@ Automatic CRC and pad generation controllable on a per-packet basis 

@ Programmable packet length to support Standard or Jumbo Ethernet packets with up to 
16 KB of size 

Programmable Inter Packet Gap (40-96 bit times in steps of 8) 

IEEE 802.3x Flow Control automatic transmission of zero-quanta Pause packet when 
flow control input transitions from assertion to de-assertion (in full-duplex mode) 

@ Source Address field insertion or replacement, and VLAN insertion, replacement, and 
deletion in transmitted packets with per-packet or static-global control 

Insertion, replacement, or deletion of up to two VLAN tags 

Frame Preemption for MAC Tx 


25.1.1.3 MAC Rx Features 
@ Automatic Pad and CRC Stripping options 
@ Option to disable Automatic CRC checking 
@ Preamble and SFD deletion 
@ Separate 112-bit or 128-bit status 
@ Programmable watchdog timeout limit 
@ Flexible address filtering modes: 
m Up to 31 additional 48-bit perfect (DA) address filters with masks for each byte 
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m Up to 96 additional 48-bit perfect (DA) address filters that can be selected in blocks 
of 32 and 64 registers 


m Up to 31 48-bit SA address comparison check with masks for each byte 

m 32 bit, 64 bit, 128 bit, or 256 bit Hash filter (optional) for multicast and unicast (DA) 
addresses 

m Option to pass all multi-cast addressed packets 

m Promiscuous mode to pass all packets without any filtering for network monitoring 


m Pass all incoming packets (as per filter) with a status report 
@ Additional packet filtering: 
m VLAN tag-based: Perfect match and Hash-based (optional) filtering. Filtering based 
on either outer or inner VLAN tag is possible 
m Layer 3 and Layer 4-based: TCP or UDP over IPv4 or IPv6 
m Extended VLAN tag based filtering 4, 8, 16, or 32 filter selection 
IEEE 802.1Q VLAN tag detection and option to delete the VLAN tags in received packets 
Optional module to detect remote wake-up packets and AMD magic packets 
Optional forwarding of received Pause packets to the application (in full-duplex mode) 
Frame Preemption for MAC Rx 


25.1.2 MTL Features 

25.1.2.1 MTL Tx and Rx Common Features 

@ 32-bit, 64-bit, or 128-bit Transaction Layer block (bridges the application and the MAC) 

@ Data transfers executed using simple FIFO protocol 

@ Synchronization for all clocks in the design (Transmit, Receive, and Application clocks) 

@ Optimization for packet-oriented transfers with packets delimiters 

@ Option to have dual-port RAM based asynchronous FIFO controllers or Single-port RAM 
based synchronous FIFO controllers 

@ RAM memory instantiation outside the top-level module to facilitate memory testing or 
instantiation 

@ Programmable burst length, up to half the size of the MTL Rx queue or Tx queue size, to 
support burst data transfer in the EQOS-MTL configuration 

@ Programmable threshold capability for each queue (default of 64 bytes) 

@ Optional Debug and slave mode operation on Queue O (default queue) 


25.1.2.2 MTL Tx Features 

@ TX FIFO sizes on transmission is 16 KB 

@ Store-and-Forward mechanism or threshold mode (cut-through) for transmission to the 
MAC 

@ Programmable queue size in configurations with multiple queues. Each queue size can 
be programmed in terms of 256 bytes 

@ Automatic retransmission of collision packets in half-duplex mode 

@ Discard packets on late collision, excessive collisions, excessive deferral, and under-run 
conditions with appropriate status 

@ Disabling of Data Memory RAM chip-select when inactive to reduce power consumption 

@ Optional module to calculate and insert IPv4 header checksum and TCP, UDP, or ICMP 
checksum 

@ Programmable interrupt options for different operational conditions 

@ Statistics by generating pulses for packets dropped (because of underflow) in the Tx 

FIFO 

@ Optional packet-level control for 
m VLAN tag insertion or replacement 

Ethernet source address insertion 

Layer3/Layer4 Checksum insertion control 

One-step timestamp 

Timestamp control 

CRC and pad control 

@ Following scheduling algorithms in configurations with multiple queues: 
m Weighted Round Robin (WRR) 
m (When Data Center Bridging is enabled) Deficit Weighted Round Robin (DWRR) 
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(When Data Center Bridging is enabled) Weighted Fair Queuing (WFQ) 
Strict Priority (SP) 
(When Audio-Video Bridging is enabled) Credit-based Shaper (CBS) 
(When TSN is enabled), Enhancement to Scheduled Traffic (EST) 

m (When TSN is enabled), Time Based Scheduling (TBS) 
@ Option to support dropping of Tx Status to improve the Transmit throughput 


25.1.2.3 MTL Rx Features 

@ Rx queue sizes in the Receive path is 32 KB 

@ Insertion of Rx Status vectors into the Rx queue after the EOP transfer (in Threshold 
mode) and before SOP (in Store-and-Forward mode) in EQOS-MTL configuration 

@ Programmable Rx queue threshold (default fixed at 64 bytes) in Threshold (or cut- 
through) mode 

@ Option to filter all error packets on reception and not forward them to the application in 
the store-and-forward mode 

@ Option to forward the undersized good packets 

@ Statistics by generating pulses for packets dropped (because of overflow) in the Rx FIFO 

@ Automatic generation of Pause packet control or backpressure signal to the MAC based 
on the Rx Queue fill level 

@ Arbitration among queues when multiple queues are present. The following arbitration 
schemes are supported: 
m@ Weighted Round Robin (WRR) 
m Weighted Strict priority (WSP) 
m~ Strict Priority (SP) 

@ Option to replicate received multicast packets for transfer by multiple Rx DMA channels 

@ Option to have a programmable lookup table based flexible Parser for filtering and 
steering the Rx packets 


25.1.3 DMA Block Features 

64-bit data transfers 

Separate DMA channel in the Transmit path for each queue in MTL 

Single or multiple DMA channels for any number of queues in MTL Receive path 

Fully synchronous design operating on a single application clock (except for CSR module, 

when a separate CSR clock is configured) 

Optimization for packet-oriented DMA transfers with packet delimiters 

Byte-aligned addressing for data buffer support 

Dual-buffer (ring) descriptor support 

Descriptor architecture to allow large blocks of data transfer with minimum CPU 

intervention (each descriptor can transfer up to 32 KB of data) 

Comprehensive status reporting for normal operation and transfers with errors 

Individual programmable burst length for Tx DMA and Rx DMA engines for optimal host 

bus utilization 

Programmable interrupt options for different operational conditions 

Per-packet Transmit or Receive Complete Interrupt control 

Round-robin or fixed-priority arbitration between the Receive and Transmit engines 

Start and Stop modes 

Separate ports for host CSR access and host data interface 

support for TCP Segmentation Offload (TSO) and UDP Segmentation Offload (USO) 

Selectable number of Tx DMA channels with TSO/USO feature enabled 

Routing of received packets to the DMA channels based on the DA or VLAN Priority in 

multi-channel DMA configurations 

Option to split the packet header (Layer 3 and Layer 4) and payload in a different 

buffers 

@ Time-sensitive conditional packet fetching from system memory by comparing the Slot 
Time or IEEE 1588 time information provided in the descriptor (useful for AV 
applications) 

@ Programmable control for Transmit Descriptor posted writes to improve the throughput 

@ Sideband signals to control starting and stopping of DMA channels 
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25.2 Block Diagram 


Tx DMA 
Channel 


TSO Engine 


MTL Tx FIFO 
Controller 


Rx DMA 
Channel 


MTL Rx FIFO 
Controller 


DMA Arbiter 


MTL CSR 


f 


& APB/APB DMA Channel 


Interface 


EQOS-MTL 
EQOS-DMA 


EQOS -AXI or EQOS -AHB 


Fig. 25-1 GMAC Block Diagram 
The GMAC is broken up into multiple separate functional units. These blocks are 
interconnected in the MAC module. The block diagram shows the general flow of data and 
control signals between these blocks. 
The GMAC transfers data to system memory through the AXI master interface. The host CPU 
uses the APB Slave interface to access the GMAC subsystem’s control and status registers 
(CSRs). 
The GMAC supports the PHY interfaces of reduced GMII (RGMII) and reduced MII (RMII). 
The Transmit FIFO (Tx FIFO) buffers data read from system memory by the DMA before 
transmission by the GMAC Core. Similarly, the Receive FIFO (Rx FIFO) stores the Ethernet 
frames received from the line until they are transferred to system memory by the DMA. 
These are asynchronous FIFOs, as they also transfer the data between the application clock 
and the GMAC line clocks. 


SoC 


CPU 


AX| 
Master APB 
MMU Slave 
A 
Memory GMAC 
RMII/RGMII i 
lO - 
GMAC 
PHY 


Fig. 25-2 GMAC in SOC 
GMAC Supports 10/100/1000-Mbps data transfer rates with the RGMII interfaces and 
Supports 10/100-Mbps data transfer rates with the RMII interfaces. 
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25.3 Function Description 


25.3.1 Frame Structure 
Data frames transmitted shall have the frame format shown in Fig.1-3. 


<inter-frame><_ preamble><sfd><data><efd> 


Fig. 25-3 Frame Format 
The preamble <preamble> begins a frame transmission. The bit value of the preamble field 
consists of 7 octets with the following bit values: 
10101010 10101010 10101010 10101010 10101010 10101010 10101010 
The SFD (start frame delimiter) <sfd> indicates the start of a frame and follows the 
preamble. The bit value is 10101011.The data in a well formed frame shall consist of N 
octet’s data. 


25.3.1.1 RMII Interface timing diagram 

The Reduced Media Independent Interface (RMII) specification reduces the pin count 
between Ethernet PHYs and Switch ASICs (only in 10/100 mode). According to the IEEE 
802.3u standard, an MII contains 16 pins for data and control. In devices incorporating 
multiple MAC or PHY interfaces (such as switches), the number of pins adds significant cost 
with increase in port count. The RMII specification addresses this problem by reducing the 
pin count to 7 for each port - a 62.5% decrease in pin count. 

The RMII module is instantiated between the GMAC and the PHY. This helps translation of 
the MAC's MII into the RMII. The RMII block has the following characteristics: 

Supports 10-Mbps and 100-Mbps operating rates. It does not support 1000-Mbps operation. 
Two clock references are sourced externally or CRU, providing independent, 2-bit wide 
transmit and receive paths. 


25.3.1.2 Transmit Bit Ordering 
Each nibble from the MII must be transmitted on the RMII a di-bit at a time with the order 


of di-bit transmission shown in Fig.1-4. The lower order bits (D1 and DO) are transmitted 
first followed by higher order bits (D2 and D3). 


Di-Bit Stream 


LSB 


mii_txd[3:0] 


MSB 


Nibble Stream 
Fig. 25-4 RMII Transmission Bit Ordering 


25.3.1.3 RMII Transmit Timing Diagrams 

Fig.1-5 through 1-8 show MII-to-RMII transaction timing. The clk_rmii_i (REF_CLK) 
frequency is 50MHz in RMII interface. In 10Mb/s mode, as the REF_CLK frequency is 10 
times as the data rate, the value on rmii_txd_o[1:0] (TXD[1:0]) shall be valid such that 
TXD[1:0] may be sampled every 10th cycle, regard-less of the starting cycle within the 
group and yield the correct frame data. 
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Fig. 25-5 Start of MII and RMII Transmission in 100-Mbps Mode 


i Sr a, a a, ar a Se sa, a ee, a 
mii_txen X 
mii_txo{3:0]_ >>> rrr 
ake NN SS NSIS NS INN NNN 
rmii_txen (phy txem 0) 
rmii_txd_o (phy_txd_o)[1:0] a a a a a GG. 

Fig. 25-6 End of MI and RMII Transmission in 100-Mbps Mode 
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Fig. 25-7 Start of MII and RMII Transmission in 10-Mbps Mode 
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Fig. 25-8 End of MII and RMII Transmission in 10-Mbps Mode 


25.3.1.4 Receive Bit Ordering 


Each nibble is transmitted to the MII from the di-bit received from the RMII in the nibble 
transmission order shown in Fig.1-9. The lower order bits (DO and D1) are received first, 


followed by the higher order bits (D2 and D3). 
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Fig. 25-9 RMII Receive Bit Ordering 


25.3.1.5 RGMII Interface 

The Reduced Gigabit Media Independent Interface (RGMII) specification reduces the pin 

count of the interconnection between the GMAC 10/100/1000 controller and the PHY for 

GMII and MII interfaces. To achieve this, the data path and control signals are reduced and 

multiplexed together with both the edges of the transmission and receive clocks. For gigabit 

operation the clocks operate at 125 MHz; for 10/100 operation, the clock rates are 2.5 

MHz/25 MHz. 

In the GMAC 10/100/1000 controller, the RGMII module is instantiated between the GMAC 

core’s GMII and the PHY to translate the control and data signals between the GMII and 

RGMII protocols. 

The RGMII block has the following characteristics: 

@ Supports 10-Mbps, 100-Mbps, and 1000-Mbps operation rates 

@ For the RGMII block, no extra clock is required because both the edges of the incoming 
clocks are used 

@ The RGMII block extracts the in-band (link speed, duplex mode and link status) status 
signals from the PHY and provides them to the GMAC core logic for link detection 


25.3.2 Station Management Agent 
The application can access the PHY registers through the Station Management Agent (SMA) 
module. SMA is a two-wire Station Management interface (MIM). 
For MIM accesses, the maximum operating frequency of the MDC (gmii_mdc_o) is 2.5 MHz, 
as specified in the IEEE 802.3. In the GMAC core, the gmii_mdc_o clock is derived from the 
application clock or clk_csr_i, using a divider-counter. The divide factor depends on the clock 
range setting (CR field) in the MAC_MDIO_Address register Select the clock divide factor as 
mentioned in the description of CR field of MAC_MDIO_Address register, to meet IEEE 
specifications. However, if your system supports higher clock frequencies on the MIM 
interface, there is a provision to select a different divider. 
The MDIO frame structure is as follows: 

Table 25-1 MDIO Clause 45 Frame Structure 


Field Description 
IDLE The mdio line is in tri-state; there is no 
clock on gmii_mdc_o signal. 
PREAMBLE 32 continuous bits of value 1 
START Start of packet is 2’b00 
OPCODE m 2’b00 
m 2’b01 
m 2’b10 
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Field Description 

m 2’bi1 
PHY ADDR 5-bit address select for one of 32 PHYs 
DEV ADDR 5-bit address select for one of 32 devices 
TA Turnaround 

m 2’bZ0: Read and post-read increment address 

m 2’b10: Write and address MDIO accesses 

Where Z is the tri-state level 

DATA/ADDRESS 16-bit value: For an address cycle 


(OPCODE = 2'b0O), this frame 
contains the address of the register to 
be accessed on the next cycle. For the 
data cycle of a write frame, this field 
contains the data to be written to the 
register. For read or_ post-read 
increment address frames, this field 
contains the contents of the register 
read from the PHY. 

m In address and data write cycles, the GMAC drives the 

MDIO line during the transfer of these 16 bits. 

m In read and post-read increment address cycles, the 

PHY drives the MDIO line during the transfer of these 16 

bits. 


The frame structure for Clause 22 frames is also supported. The C45E bit in the 
MAC_MDIO_Address register can be programmed to enable Clause 22 or Clause 45 mode of 
operation. Table.1-2 shows the Clause 22 frame format. 


Table 25-2 MDIO Clause 22 Frame Structure 


Field Description 
IDLE The mdio line is in tri-state; there is no 
clock on gmii_mdc_o signal. 
PREAMBLE 32 continuous bits of value 1 
START Start of packet is 2’b01 
OPCODE m 2’b01: Write 
m 2’b10 : Read 
PHY ADDR 5-bit address select for one of 32 PHYs 
DEV ADDR 5-bit address to select the register within 
each MMD 
TA Turnaround 
m 2’bZ0: Read and post-read increment address 
m 2’b10: Write and address MDIO accesses 
Where Z is the tri-state level 
DATA/ADDRESS Any 16-bit value: 
m Ina write operation, the GMAC drives MDIO 
m Inread operation, the PHY drives MDIO 


In addition to normal read and write operations, the SMA also supports post-read increment 
address while operating in Clause 45 mode. 


25.3.3 Power Management and Energy Efficient Ethernet 
The GMAC supports the following techniques to save power. 


@ Magic Packet 
@ Remote Wakeup 
@ Energy Efficient Ethernet 


The Magic Packet and Remove Wakeup techniques are used to save power in the host 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1581 


RKRK3588 TRM-Part1 


system when it is idle (Sleep mode) and has to be woken up only at the reception of specific 
packets from the Ethernet network. In the Sleep mode, the power to the host logic along 
with majority of the GMAC (except the MAC receiver logic), can be shut down. On receiving 
the specific packets from the network, the MAC provides the trigger to restore the power to 
the host system and come back to normal state. 

The Energy Efficient Ethernet (EEE) mode is compliant with the IEEE 802.3az-2010 
standard. It is primarily targeted to save power in the Ethernet port when there is no traffic 
on the line. In this mode, the host indicates to the far-end that it does not have any packets 
to transmit for near future and puts the transmitter port (MAC Controller, PCS and PHY 
layers) into low-power mode. Similarly, the Receiver port can also be put into low-power 
mode when the far-end host indicates that it does not have any traffic to transfer. This 
allows significant saving of power in the Ethernet port (mainly in the PHY) with intermittent 
and bursty traffic profile. The triggering of entry and exit out of the EEE mode is controlled 
by the MAC and is supported within the GMAC. 

Simultaneous operation of the EEE mode along with any or both the other power saving 
modes is also supported in GMAC. 


25.3.4 IEEE 1588 Timestamp Support 

The IEEE 1588 defines a Precision Time Protocol (PTP) which enables precise synchronization 

of time in measurement and control systems. This protocol enables heterogeneous systems 

that include clocks of varying inherent precision, resolution, and stability to synchronize. The 

protocol supports system-wide synchronization accuracy in the sub-microsecond range with 

minimal network and local clock computing resources. 

The GMAC supports the IEEE 1588-2002 (version 1) and IEEE 1588-2008 (version 2). The 

IEEE 1588-2002 supports PTP transported over UDP/IP and IEEE 1588-2008 supports PTP 

transported over Ethernet. The GMAC provides programmable support for both standards. 

The controller supports the following features: 

@ Provides an option to take snapshot of all packets or only PTP type packets 

@ Provides an option to take snapshot of only event messages 

@ Provides an option to take the snapshot based on the clock type: ordinary, boundary, 
end-to-end transparent, and peer-to-peer transparent 

@ Provides an option to select the node to be a master or slave for ordinary and boundary 
clock 

@ Identifies the PTP message type, version, and PTP payload in packets sent directly over 
Ethernet and sends the status 

@ Provides an option to measure sub-second time in digital or binary format 


25.3.5 TCP/IP Segmentation Offload (TSO) Engine 

The TCP Segmentation Offload (TSO) engine is useful in offloading the TCP segmentation 
functions to the hardware. 

It also supports UDP Segmentation Offload (USO) in which the UDP payload is segmented in 
the hardware. There are no sequencing/ordering controls available or updated in the 
segments, so it can be used in point to point applications in which out of order packets are 
not expected by the receiver. The description and flow of TSO mentioned in this section is 
same as USO, any deviation is provided as notes. 

In the TCP segmentation offload (TSO) feature, the DMA splits a large TCP packet into 
multiple small packets and passes these packets to the MTL Tx Queue. 


25.3.6 MAC Management Counters 

The GMAC supports storing the statistics about the received and transmitted packets in 
registers that are accessible through the application. 

The counters in the MAC Management Counters (MMC) module can be viewed as an 
extension of the register address space of the CSR module. The MMC module maintains a 
set of registers for gathering statistics on the received and transmitted packets. The register 
set includes a control register for controlling the behavior of the registers, two status 
registers containing interrupts generated (receive and transmit), and Interrupt Enable 
registers (receive and transmit). These registers are accessible from the Application through 
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the MAC Control Interface (MCI). Each register is 32-bits wide. The write data is qualified 
with the corresponding mci_be_i signals. Therefore, non-32-bit accesses are allowed as long 
as the address is word-aligned. The MMCs are accessed using transactions, in the same way 
the CSR address space is accessed. 

The MMC counters are free running. There is no separate enable for the counters to start. If 
a particular MMC counter is present in the RTL, it starts counting when corresponding packet 
is received or transmitted. The Receive MMC counters are updated for packets that are 
passed by the Address Filter (AFM) block. The statistics of packets, dropped by the AFM 
module, are not updated unless they are runt packets of less than 6 bytes (DA bytes are not 
received fully). To get statistics of all packets, set Bit 0 in the “MAC_Packet_Filter” register. 
The MMC module gathers statistics on encapsulated IPv4, IPv6, TCP, UDP, or ICMP payloads 
in received Ethernet packets. 


25.4 Register Description 

25.4.1 Registers Summary 

| Offset |Size|Reset Value| Description 
The MAC Configuration 
Register establishes the 
operating mode of the MAC 


| CUName 
The MAC Extended 
Configuration Register 
GMAC_ MAC Ext Configuration |O0x0004 |W |0x00000000 establishes the operating 
mode of the MAC 
The MAC Packet Filter register 
GMAC_ MAC Packet_ Filter 0x0008 |W 0x00000000 [contains the filter controls for 
receiving packets 
: The Watchdog Timeout 
Te MAC Watchdog Timeou)y, gQq¢ 0x00000000 |register controls the watchdog 
7 timeout for received packets 


The Hash Table Register 0 
GMAC MAC Hash Table RegO |0x0010 |W  /|0x00000000 |contains the first 32 bits of the 
hash table 
The Hash Table Register 1 
GMAC MAC Hash _ Table Regi |Ox0014 |W |0x00000000 [contains the second 32 bits of 
the hash table 
GMAC MAC Hash Table Reg2 |0x0018 |W |0x00000000 |contains the third 32 bits of 
the hash table 


This register is the redefined 
format of the MAC VLAN Tag 
Register. It is used for indirect 

GMAC MAC VLAN Tag _ Ctrl 0x0050 |W |0x00000000 |addressing. It contains the 
address offset, command type 
and Busy Bit for CSR access of 
the Per VLAN Tag registers 
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| St CName __Cd{ Offset |Size|Reset Value|__—Description —_| 
This register holds the 
read/write data for Indirect 
Access of the Per VLAN Tag 
registers.During the read 
access, this field contains valid 
VLAN Tag Data |0x0054 0x00000000 |read data only after the OB bit 


is reset. During the write 
access, this field should be 

VLAN _Hash_Table }Ox0058 
VLAN_ Incl 0x0060 


valid prior to setting the OB bit 
Inner_VLAN Incl |0x0064 


in the MAC_VLAN_Tag_Ctrl 
Register 


When VTHM bit of the 
MAC_VLAN_Tag register is set, 
0x00000000 the 16-bit VLAN Hash Table 
register is used for group 
address filtering based on the 
VLAN tag 
The VLAN Tag Inclusion or 
Replacement register contains 
the VLAN tag for insertion or 
OxDOR POO replacement in the Transmit 
packets. It also contains the 
VLAN tag insertion controls 
The Inner VLAN Tag Inclusion 
or Replacement register 
contains the inner VLAN tag to 
0x00000000 /be inserted or replaced in the 
Transmit packet. It also 
contains the inner VLAN tag 
insertion controls 


Rx_ Flow Ctrl 0x0090 
RxQ_Ctrl4 0x0094 


The Receive Flow Control 
register controls the pausing of 
ea haiae alah MAC Transmit based on the 
received Pause packet 
The Receive Queue Control 4 
register controls the routing of 
unicast and multicast packets 
pxcogpone that fail the Destination or 
Source address filter to the Rx 
queues 
The Receive Queue Control 0 
RxQ_CtrlO 0x00a0 0x00000000 Sa ereilatee ac 
Receiver 
The Receive Queue Control 1 
register controls the routing of 
RxQ_Ctrl1 0x00a4 0x00000000 |multicast, broadcast, AV, DCB, 
and untagged packets to the 
Rx queues 
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| CName | (Offset |Size|Reset Value| Description _—_— 


This register controls the 
routing of tagged packets 
based on the USP (user 

GMAC_ MAC RxQ Ctrl2 0x00a8 |W |0x00000000 Priority) field of a received 
packets to the RxQueues O to 
3 

GMAC MAC Interrupt Status |O0x00b0 |W /|0x00000000 |contains the status of 
interrupts 

amc mac tema |rncot | foonren Fevers emene 

GMAC MAC Interrupt Enable |O0x00b4 |W  |0x00000000 |contains the masks for 
generating the interrupts 

GMAC_ MAC Rx_Tx Status Ox00b8 |W |0x00000000 |register contains the Receive 
and Transmit Error status 


GMAC_MAC PMT_Control_Stat MAC PMT Control Stat /y oo69 w  Joxoo000000 ua Control and Status 


The Remote Wakeup Filter 
registers are implemented as 
8, 16, or 32 indirect access 
registers (wkuppktfilter_reg#i) 
based on whether 4, 8, or 16 

BMACMAC_RYIKPacket_FIe Jox00c4 |w |ox00000000 |Remote Wakeup Filters are 

7 selected in the configuration 
and accessed by application 
through 
MAC_RWK_Packet_Filter 
register 


(GMAC_RWK FiterOL CRE [6x00e4 |W |ox00000000 IRWK Filter 0/1 CRE 
IGMAC_RWK Filter23 CRC _|0x00c4 |W _[0x00000000 |RWK Filter 2/3 CRC-16 
(GMAC-RWK Filter Offset | 
IGMAC_RWK Filter Command | 


The LPI Control and Status 

Register controls the LPI 
GMAC_MAC LPI Control Statu oxoodo Iw |oxo0000000 functions and provides the LPI 
s interrupt status. The status 

bits are cleared when this 

register is read 

The LPI Timers Control register 
a MAC LPI Timers Contr /q,9944 |w |0x03e80000 |controls the timeout values in 

the LPI states. 


‘oxo0000000 [P's eee | controls the Tx 
GMAC_ MAC LPI GMAC_MAC_LPI_Entry Timer | 0x00d8 jw |oxoo000000. LPI eee | Finer 


This register controls the 
GMAC MAC 1US Tic Counter |OxO00dc |W = |Ox0000003f |generation of the Reference 
time (1 microsecond tic) 
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| CName_ (Offset [Size|Reset Value| 


| ——dDescription — i 
GMAC_MAC PHYIF Control St oxo0f8 w Joxooo00000 PHY Interface Control and 
atus Status Register 

The version register identifies 
GMAC MAC Version 0x0110 w_ |oxo0003051 chowermionar the GMAC 


peucucn forse forename snc 
GMAC MAC Debu 0x0114 |W |0xO00000000 |the debug status of various 
MAC blocks 
GMAC_ MAC _HW_FeatureO OxOlic |W |0x181173f3 |presence of first set of the 
optional features or functions 
GMAC MAC HW Featurel 0x0120 0xiiieO1le8 |presence of second set of the 
optional features or functions 
GMAC MAC HW _Feature2 0x0124 0x11041041 |presence of third set of the 
optional features or functions 
GMAC MAC HW _Feature3 0x0128 0x0c370031 |presence of fourth set the 
optional features or functions 
The MDIO Address register 
controls the management 
GMAC_ MAC MDIO_ Address 0x0200 0x00000000 cycles to external PHY through 
a management interface 
Ox 


The MDIO Data register stores 
the Write data to be written to 
00000000 |the PHY register located at the 
address specified in 
MAC_MDIO_Address 


The ARP Address register 
GMAC MAC ARP Address 0x0210 O0x00000000 |contains the IPv4 Destination 
Address of the MAC 


This register contains SW 
programmable controls for 

GMAC MAC CSR SW _ Ctrl 0x0230 0x00000000 |changing the CSR access 
response and status bits 
clearing 


This register controls the 
GMAC MAC Ext Cfg1 0x0238 0x00000000 |mode control field and offset 
field for Split Header feature 
This register contains the 32- 
GMAC MAC Presn Time ns |0x0240 0x00000000 pee ee Sa 
in ns 


GMAC MAC MDIO_ Data 0x0204 ; 
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| CName (Offset [Size|Reset Value| 


| ——s~iDescription 
This field holds the 32-bit 
value of MAC 1722 
Presentation Time in ns, that 
should be added to the 
Current Presentation Time 
: Counter value. Init happens 

GMAC. MAC Fresn Time Upat |0x0244 |W: | /0x00000000: | shen TSINIT is set, and 
update happens when the 
TSUPDT bit is set (TSINIT and 
TSINIT defined in 
MAC_Timestamp_ Control 
register 


The MAC AddressO High 
2 register holds the upper 16 
GMAC_ MAC AddressO_ High 0x0300 |W _ |OxOOOOffff bits of the first 6-byte MAC 
address of the station 
The MAC AddressO Low 
register holds the lower 32 bits 
GMAC MAC AddressO Low 0x0304 |W _ |Oxffffffff of the 6-byte first MAC address 
of the station 
This register establishes the 
GMAC_ MMC Control 0x0700 w Joxooo00000 Guerating- made DEMMC 
Maintains the interrupts 
GMAC MMC _ Rx_Interrupt 0x0704 0x00000000 |generated from all Receive 
statistics counters 
Maintains the interrupts 
GMAC MMC _ Tx_Interrupt 0x0708 |W |Ox00000000 |generated from all Transmit 
statistics counters 
This register maintains the 
GMAC_ MMC _ Rx_Interrupt Mas masks for interrupts generated 
DAOTOE= > I EXOOCORR00 from all Receive statistics 
counters 
This register maintains the 
masks for interrupts generated 
Ox0700 0x00000000 from all Transmit statistics 
counters 
This register provides the 
number of bytes transmitted 
Octet_Count_Good_|q,9714 0x00000000 |by the GMAC, exclusive of 
ae preamble and retried bytes, in 
good and bad packets 
This register provides the 
Packet Count Good 0x0718 0x00000000 number of good and bad 
packets, exclusive of retried 
packets 


This register provides the 
Underflow Error Pa 0x0748 0x00000000 number of packets aborted 

because of packets underflow 

error 

This register provides the 
Carrier _Error_Packe 0x0760 0x00000000 number of packets aborted 

because of carrier sense error 

(no carrier or loss of carrier) 
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| St CName _Ci{ Offset |Size|Reset Value|__—Description _—_| 
This register provides the 
GMAC_Tx Octet _Count_Good |0x0764 |w  |ox00000000 ue cee of 
packets 
fac ett Cit cadres |v fromm frie page 
GMAC_ Tx Packet Count Good |0x0768 |W  |Ox00000000 |number of good packets 
transmitted by GMAC 
peuc-mosuse eaten [7 Jw trun far penta tte 
GMAC_Tx_ Pause Packets 0x0770 |W |Ox00000000 |number of good Pause packets 
transmitted by GMAC 
This register provides the 
= packets received by GMAC 
This register provides the 
GMAC_Rx_Octet_ Count _Good number of bytes received by 
Bad RANTES Te OxO00o00 GMAC, exclusive of preamble, 
in good and bad packets 
This register provides the 
GMAC_Rx Octet Count Good |0x0788 exooocoods: |RUmpEr ot bytes received DY 
This register provides the 
ine te nucst races loorg number of good multicast 
eo packets received by GMAC 
MAC Rx CRC Error Packets |0x0794 0x00000000 |number of packets received by 
GMAC with CRC error 


This register provides the 
number of packets received by 
GMAC without errors, with 
length greater than the 
Oversize Packets G/9,07a8 |w  |0x00000000 |maxsize (1,518 bytes or 1,522 
bytes for VLAN tagged 
packets; 2000 bytes if enabled 
in the S2KP bit of the 
MAC_Configuration regi 


This register provides the 
number of packets received by 
Length Error Packe GMAC with length error 
On07ce xO 0000809 (Length Type field not equal to 
packet size), for all packets 
with valid length field 
This register provides the 
number of good and valid 
GMAC _Rx Pause Packets 0x07d0 pxcogeonee Pause packets received by 
GMAC 
This register provides the 
number of missed received 
OxTOdeonoe packets because of FIFO 
overflow 


FIFO Overflow Pac 0x07d4 
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This register provides the 
number of packets received by 
GMAC with error because of 
watchdog timeout error 
(packets with a data load 
larger than 2,048 bytes (when 
JE and WD bits are reset in 
MAC_Configuration register), 

onc Rx Watchdog_ErrorFa loxo7dc |w |0x00000000 |10,240 bytes (when JE bit is 

=a set and WD bit is reset in 
MAC_Configuration register), 
16,384 bytes (when WD bit is 
set in MAC_Configuration 
register) or the value 
programmed in the 
MAC_Watchdog_ Timeout 
register) 


This register maintains the 
GMAC MMC _ IPC Rx_ Interrupt 0x0800 Iw |oxoo000000 mask for the interrupt 
Mask generated from the receive 
IPC statistic counters 
GMAC MMC _IPC Rx Interrupt }Ox0808 |W  |0x00000000 |jinterrupt that the receive IPC 
statistic counters generate 


This register provides the 
number of good IPv4 

GMAC_RxIPv4 Good Packets |0x0810 |W  /|0Ox00000000 |datagrams received by GMAC 
with the TCP, UDP, or ICMP 
payload 


This register provides the 
number of IPv4 datagrams 
GMAC _RxIPv4 Header Error_ |o.9gi4 |w  |0x00000000 |received by GMAC with header 
Packets 
(checksum, length, or version 
mismatch) errors 
This register provides the 
GMAC_RxIPv6 Good Packets |0x0824 |W  |OQx00000000 |number of good IPv6 
datagrams received by GMAC 
This register provides the 
number of IPv6 datagrams 
Bago eader_Error— Jox0828 |W |0x00000000 |received by GMAC with header 
rn (length or version mismatch) 
errors 
This register provides the 
number of good IP datagrams 
GMAC_RxUDP Error Packets |0x0834 |W |0x00000000 received by GMAC whose UDP 
payload has a checksum error 
This register provides the 
number of good IP datagrams 
GMAC _RxTCP_Error Packets |0x083c |W |0x00000000 received by GMAC whose TCP 
payload has a checksum error 
This register provides the 
number of good IP datagrams 
GMAC UR STONE Erion Packets /0x000% |v: | /GxOnogdo0 received by GMAC whose ICMP 
payload has a checksum error 
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This register provides the 
number of bytes received by 
OR eatbya Header_Error— lox0854 |w |0x00000000 |GMAC in IPv4 datagrams with 
aa header errors (checksum, 
length, version mismatch) 
This register provides the 
number of bytes received by 
eR eve —Header_Error— lox0868 |w |0x00000000 |GMAC in IPvé datagrams with 
a header errors (length, version 
mismatch) 
This register provides the 
number of bytes received by 
GMAC_RxUDP_Error_Octets 0x0874 |W |0x00000000 GMAC in a UDP segment that 
had checksum errors 
This register provides the 
number of bytes received by 
GMAC_RxTCP_Error_Octets Ox087c |W |0x00000000 GMAC in a TCP segment that 
had checksum errors 
This register provides the 
GMAC_RxICMP Error Octets |{0x0884 |W  |Ox00000000 |number of bytes received by 
GMAC in a good ICMP segment 
This register maintains the 
interrupts generated from all 
GMAC MMC FPE Tx Interrupt |jOx08aO |W |0x00000000 FPE related Transmit statistics 
counters 


This register maintains the 
GMAC MMC FPE Tx Interrupt masks for interrupts generated 
Mask PAO ea |i “iaxOOOOoRe0 from all FPE related Transmit 
statistics counters 
This register provides the 
GMAC MMC Tx _FPE Fragment)y.ogag jw |o0x00000000 |number of additional mPackets 
Cntr : : 
transmitted due to preemption 
This register provides the 
MAC MMC x Hole Red nt lox08ac |w  |0x00000000 |count of number of times a 
= hold request is given to MAC 
This register maintains the 
interrupts generated from all 
GMAC MMC _FPE Rx Interrupt |Ox08cO |W = |0x00000000 FPE related Receive statistics 
counters 
This register maintains the 
GMAC MMC FPE Rx Interrupt 
GMAC MMC FPE Rx Interrupt 0x08c4 |w  |ox00000000 masks for interrupts generated 
Mask from all FPE related Receive 
statistics counters 


This register provides the 

number of MAC frames with 
GMAC_MMC_Rx_ Packet Asm_ |o,9gcg |w |ox00000000 |reassembly errors on the 
Err_Cntr é ) : 
pe ge? Receiver, due to mismatch in 

the Fragment Count value 


This register provides the 
number of received MAC 
frames rejected due to 
GMAC_MMC_Rx Packet SMD_ |, 9g¢c |w  |0x00000000 |unknown SMD value and MAC 
Err_Cntr F 
aaa frame fragments rejected due 
to arriving with an SMD-C 
when there was no 
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This register provides the 
GMAC MMC Rx Packet Assem oxosdo Iw 0x00000000 number of MAC frames that 
bly OK Cntr were successfully reassembled 

and delivered to MAC 

This register provides the 
GMAC MMC Rx FPE Fragmen |o,qgq4 lw  |ox00000000 |number of additional mPackets 
t_Cntr . ; 
——— transmitted due to preemption 

The Layer 3 and Layer 4 

Control register controls the 
Bee a a rete. ORE ACTIN. eRe goons operations of filter 0 of Layer 3 

and Layer 4 


The MAC_Layer4_Address0O, 
MAC_L3_L4 Control0, 

GMAC MAC Layer4 AddressO |0x0904 

cia MAC _Layer3 Addr0O_ Re 0x0910 


MAC_Layer3_Addr0_Reg0O, 
MAC_Layer3_Addr1_Reg0, 
MAC_Layer3_Addr2_Reg0O and 
0x00000000 |MAC_Layer3_Ad dr3_RegO 
registers are reserved (RO 
with default value) if Enable 
Layer 3 and Layer 4 Packet 
Filter option is not selected 
while configuring the core 


For IPv4 packets, the Layer 3 
Address O Register O register 
contains the 32-bit IP Source 
Address field. For IPv6 

0x00000000 packets, it contains Bits[31:0] 
of the 128-bit IP Source 
Address or Destination 
Address field 


The Layer 3 Address 2 Register 
0 register is reserved for IPv4 
packets. For IPv6 packets, it 
0x00000000 |ontains Bits[95:64] of 128-bit 
IP Source Address or 
Destination Address field 
The Layer 3 Address 3 Register 
0 register is reserved for IPv4 
packets. For IPv6 packets, it 
Oxdogoonon contains Bits[127:96] of 128- 
bit IP Source Address or 
Destination Address field 
This register controls the 
operation of the System Time 
0Qx00000000 /generator and processing of 
PTP packets for timestamping 
in the Receiver 


a MAC Layer3 Addr2_ Re 0x0918 


GMAC_ MAC Layer3 Addr3_Re 0x091c 
gO 
aie MAC Timestamp Contr 0x0b00 
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Specifies the value to be 

GMAC MAC Sub Second Incr 0x0b04 Iw |oxo00000000 added to the internal system 

ement time register every cycle of 
clk_ptp_ref_i clock 
The System Time Nanoseconds 
register, along with System 

GMAC MAC System Time Sec 0x0bos Iw |oxo0000000 Time Seconds register, 

s indicates the current value of 
the system time maintained by 
the MAC 
The System Time Nanoseconds 
register, along with System 

u Time Seconds register, 

GMAC MAC System _Time_NS |OxObOc |W |0x00000000 i dicatee Ene Current Valuasor 
the system time maintained by 
the MAC 
The System Time Seconds 
Update register, along with the 

GMAC MAC Sys Time Secs U System Time Nanoseconds 

pdate ROD EOL. EXO EO ORe Update register, initializes or 
updates the system time 
maintained by the MAC 


GMAC MAC Sys Time NS Up |o 444 jw oxo0000000 MAC System Time . 
date Nanoseconds Update register 


Timestamp Addend register. 
This register value is used only 


GMAC_MAC Timestamp Adde when the system time is 


0x00000000 |configured for Fine Update 
mode (TSCFUPDT bit in the 
MAC_Timestamp_Control 


nd 


a MAC Timestamp Statu 0x0b20 


The register contains the 
GMAC MAC Tx TS Status Se 0x0b34 
cs 

transmitted 


register) 

higher 32 bits of the 

exo0000000 [con Conte eter conta the Timestamp 
GMAC_MAC AC MAC Avtiny Conot Ox0b40 |W x00000000 Control Conte eter conta the controls the 

Auxiliary Timestamp snapshot 


Timestamp Status register. All 
0x00000000 bits except Bits[27:25] gets 
cleared when the application 
reads this register 
This register contains the 
nanosecond part of timestamp 
GMAC MAC Tx _TS Status NS jOx0b30 0x00000000 captured for Transmit packets 
when Tx status is disabled 
Ox00000000 |timestamp (in seconds) 
captured when a PTP packet is 
The Auxiliary Timestamp 
Nanoseconds register, along 
with 
GMAC MAC Auxiliary TS NS |0x0b48 |W /Ox00000000 |MAC_Auxiliary_Timestamp_Se 
conds, gives the 64-bit 
timestamp stored as auxiliary 
snapshot 
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The Auxiliary Timestamp - 
Seconds register contains the 
GMAC MAC Auxiliary TS Secs|OxOb4c |W  |0x00000000 |lower 32 bits of the Seconds 
field of the auxiliary timestamp 
register 
This register contains the 
correction value in 
Rec MACTS_Ingress—COr—!9x0b58 |W  |0x00000000 |nanoseconds to be used with 
— the captured timestamp value 
in the ingress path 
This register contains the 
correction value in 
Rec MACTS_Earess_COrr— loxobSc |W |0x00000000 |nanoseconds to be used with 
a3 the captured timestamp value 
in the egress path 


a MAC_TS Ingress Laten ox0b68 |W |ox00000000 This register holds the Ingress 
MAC latenc 
nat MAC TS Egress Latenc This register holds the Egress 


MAC MAC_PPS_ Control O0x0b70 |W |0x00000000 |PPS Control register 


The PPS Target Time Seconds 
register, along with PPS Target 
Time Nanoseconds register, is 
; used to schedule an interrupt 

See onGe ett |oxob80 |w |0x00000000 |event [Bit 1 of 

Sp eee MAC_Timestamp_Status] 
when the system time exceeds 
the value programmed in 
these registers 


e Ns Nanoseconds register 
The PPSO Interval register 
contains the number of units 
of sub-second increment value 
GMAC MAC PPSO Interval Oxtpee i (exonooeooe between the rising edges of 
PPSO signal output 
eencanc-eeso.man [oon |w fron artes 
GMAC_MAC_PPSO_ Width OxOb8c |W |0x00000000 |contains the number of units 
of sub-second increment value 
The Operation Mode register 
GMAC_MTL_Operation Mode |ox0coo |w  |ox00000000 ee : 
commands 
The FIFO Debug Access 
Control and Status register 
GMAC MTL _DBG CTL Ox0c08 |W |0x00000000 controls the operation mode of 
FIFO debug access 
The FIFO Debug Status 
FIFO debug access 
fac mnro ats tale Jw raven ema it eon 
GMAC MTL FIFO Debug Data |0x0c10 |W _ |0x00000000 [contains the data to be written 
to or read from the FIFOs 
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The software driver 
(application) reads this 
register during interrupt 
GMAC_ MTL Interrupt Status /O0x0c20 |W |0x00000000 service routine or polling to 
determine the interrupt status 
of MTL queues and the MAC 
The Receive Queue and DMA 
Channel Mapping O register is 
GMAC MTL _RxQ DMA MapO |0x0c30 |W |0x00000000 reserved in EQOS-CORE and 
EQOS-MTL configurations 
This register controls the 
GMAC MTL TBS CTRL Ox0c40 |W |Ox00000000 |operation of Time Based 
Scheduling 
This register controls the 
operation of Enhancements to 
GMAC MTL EST Control Rb ee Me. nH OxObOooRoe Scheduled Transmission 
This register provides Status 
GMAC MTL _EST Status Ox0c58 |W |0x00000000 |related to Enhancements to 
Scheduled Transmission 
This register provides the One 
Hot encoded Queue Numbers 
GMAC_ MTL _ EST Sch Error Ox0c60 |W |0x00000000 that are having the Scheduling 
related error (timeout) 
This register provides the One 
MAC _MTEST frm_size Ett oxoc64 |w |0x00000000 |Hot encoded Queue Numbers 
a that are having the Frame 


This register captures the 
Frame Size and Queue Number 
; of the first occurrence of the 

ee Erm Size€2 Jox0c68 |w |0x00000000 |Frame Size related error. Up 

prure on clearing it captures the 
data of immediate next 
occurrence of a similar error 
This register implements the 
Interrupt Enable bits for the 
various events that generate 

GMAC MTL EST Intr Enable |Ox0c70 |W /0x00000000 |an interrupt. Bit positions have 
a 1 to 1 correlation with the 
status bit positions in 
MTL_ETS_ Status 


This register provides the 
control information for 
GMAC_ MTL _EST GCL Control |Ox0c80 |W  |0x00000000 reading/writing to the Gate 
Control lists 
GMAC MTL EST GCL Data Ox0c84 |W |0x00000000 |data or write data in case of 
reads and writes respectivel 


This register controls the 
operation of, and provides 
GMAC MTL FPE CTRL STS Ox0c90 |W |0x00000000 status for Frame Preemption 
IEEE802.1Qbu/802.3br 


This register holds the Hold 
GMAC MTL FPE Advance 0x0c94 jw |oxo0000000 End Raleasendvance tine 
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The Queue 0 Transmit 
. Operation Mode register 
pect xQ0_Operation— Joxod00 |w |ox00060000 |establishes the Transmit queue 
aaa operating modes and 
commands 
The Queue O Underflow 
Counter register contains the 
counter for packets aborted 
GMAC_ MTL _TxQO Underflow |0x0d04 |W  |Ox00000000 |because of Transmit queue 
underflow and packets missed 
because of Receive queue 
packet flush 


The Queue 0 Transmit Debug 

register gives the debug status 
GMAC MTL _TxQ0 Debug SACRO a: tiBXOOeOOOUe of various blocks related to the 

Transmit queue 

The Queue 0 ETS Status 
GMAC MTL TxQO ETS Status }Ox0d14 |W  |Ox00000000 |register provides the average 

traffic transmitted in Queue 0 


The Queue 0 Quantum or 
Weights register contains the 
quantum value for Deficit 

GMAC MTL TxQO Quantum Weighted Round Robin 

Weight Ox0d18 |W /0x00000000 | WwrR), weights for the 
Weighted Round Robin (WRR), 
and Weighted Fair Queuing 
(WFQ) for Queue 0 


This register contains the 
== bits for the queue O interrupts 
The Queue 0 Receive 
; Operation Mode register 
Bee RxQO_Operation— lox0d30 |w |0x00000000 |establishes the Receive queue 
oa operating modes and 
command 
The Queue O Missed Packet 
and Overflow Counter register 
contains the counter for 
GMAC_MTL_RxQO_Miss Pkt_O |,9434 |w |ox00000000 |packets missed because of 
vf_ Cnt 
Receive queue packet flush 
and packets discarded because 
of Receive queue overflow 
The Queue O Receive Debug 
register gives the debug status 
GMAC_ MTL _RxQO Debug 0x0d38 |W |0x00000000 brenious locke related to tie 
Receive queue 
The Queue Receive Control 
register controls the receive 
GMAC MTL _RxQ0_ Control OxOd3c |W |0x00000000 Jarbitration and passing of 
received packets to the 
application 


The Bus Mode register 
GMAC DMA Mode 0x1i000 |W |0x00000000 |establishes the bus operating 
modes for the DMA 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1595 


RKRK3588 TRM-Part1 
| Offset |Size|Reset Value|———séDescription — 
The System Bus mode register 
controls the behavior of the 
AHB or AXI master 


| Name 
csc Da Sustus Made fntoos |w [so00:0000 leone the benaver ofthe 


The application reads this 
Interrupt Status register 
during interrupt service 

GMAC_ DMA Interrupt Status |0x1008 |W  /|0x00000000 |routine or polling to determine 
the interrupt status of DMA 
channels, MTL queues, and the 


MAC 


The Debug Status 0 register 

gives the Receive and Transmit 
GMAC DMA Debug StatusO 0xi00c |W |0x00000000 |process status for DMA 

Channel 0-Channel 2 for 


debugging purpose 


This register is used to control 
GMAC_AXI_LPI Entry Interval |0x1040 w Joxoo000000 che AXT LPL entry interval 

This register is used to control 
GMAC DMA TBS CTRL 0x1050 jw |oxo0000000 the TBS attributes 


The register specifies the MSS 
GMAC_DMA CHO Control 0x1100 |w_ |oxooo00000 |Y2lue for segmentation, length 
to skip between two 
descriptors, and 8xPBL mode 
The register controls the Tx 
GMAC_DMA_CHO Tx Control |ox1104 |w  |oxoo000000 |features such as PBL, TCP 
segmentation, and Tx Channel 


The DMA ChannelO Receive 
Control register controls the 
GMAC_ DMA CHO Rx Control |0x1108 |W  |OQx00000000 |Rx features such as PBL, 
buffer size, and extended 
status 
. The ChannelO Tx Descriptor 
= as DMA to the start of Transmit 
The ChannelO Rx Descriptor 
GMAC DMA CHO RxDesc List List Address register points the 
Address ert Tee. Hy exnnoceenn DMA to the Bee of Rigas 
descriptor list 


The ChannelO Tx Descriptor 
; Tail Pointer register points to 
Bee DMA SHO. IxBese Tait 0x1120 |W |0x00000000 |an offset from the base and 
ointer ly Gi : 
= indicates the location of the 
last valid descriptor 


The ChannelO Rx Descriptor 
; Tail Pointer Points to an offset 
GMAC_DMA CHO RxDesc Tail lo4198 |w |ox00000000 |from the base and indicates 
Pointer . ; 
a the location of the last valid 
descriptor 


: The Tx Descriptor Ring Length 
See CHO _TxDesc Rin Oxii2c |W  |0x00000000 |register contains the length of 
eng the Transmit descriptor ring 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1596 


RKRK3588 TRM-Part1 


| CName | (Offset |Size|Reset Value| Description _— 


The ChannelO Rx Descriptor 

GMAC DMA CHO RxDesc Rin Ring Length register contains 
g_ Length Pe PESOLIME 1 OxogoooRe” the length of the Receive 

descriptor circular ring 

The ChannelO Interrupt Enable 
GMAC DMA CHO Interrupt EN!4,1134 |w  |ox00000000 Jregister enables the interrupts 
able 

reported by the Status register 


The Receive Interrupt 
Watchdog Timer register 
Hae 
GMAC_DMA_CHO_Rx_Interrupt}y.1138 |w |ox00000000 |indicates the watchdog 
WD_Timer : : 
timeout for Receive Interrupt 
RI) from the DMA 


The Slot Function Control and 
Status register contains the 
GMAC_DMA CHO slot Func € 0x11i3c |W  |0x000007c0 |control bits for slot function 
trl Status . 
and the status for Transmit 
path 
The ChannelO Current 
Application Transmit Descriptor 
0x00000000 |register points to the current 
Transmit descriptor read by 
the DMA 


GMAC DMA CHO Current App 
TxDesc 


The ChannelO Current 

Application Receive Descriptor 
0x00000000 |register points to the current 

Receive descriptor read by the 


GMAC DMA CHO Current App 
RxDesc 


DMA 

The ChannelO Current 

Application Transmit Buffer 
0x00000000 /|Address register points to the 

current Tx buffer address read 

by the DMA 

The ChannelO Current 

Application Receive Buffer 
0x00000000 |jAddress register points to the 

current Rx buffer address read 

by the DMA 


The software driver 
(application) reads the Status 
register during interrupt 
GMAC DMA CHO Status OePL OO Me 1 OxOvO0Eloe service routine or polling to 
determine the status of the 
DMA 
This register has the number 
of packet counter that got 
GMAC_ DMA CHO Miss Frame 0x1164 |w  |oxo0000000 dropped by the DMA either 
_Cnt due to Bus Error or due to 
programming RPF field in 
DMA_CHO_Rx_Control register 
The DMA_CHO_RX_ERI_Cnt 
GMAC_DMA CHO RX ERI Cnt |oxi16s |w |oxoo000000 |"egisters provides the count of 
the number of times ERI was 
asserted 
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| ——s~iDescription 
The MAC Address1 High 
. register holds the upper 16 
GMAC_ MAC Addressi_ High W_ |0OxOOOOffff bits of the first 6-byte MAC 
address of the station 


The MAC AddressO Low 

register holds the lower 32 bits 
Oxftfritft lof the 6-byte first MAC address 
of the station 
The MAC Address2 High 
register holds the upper 16 
bits of the first 6-byte MAC 
address of the station 
The MAC AddressO Low 
register holds the lower 32 bits 
of the 6-byte first MAC address 
of the station 
The MAC Address3 High 
register holds the upper 16 
bits of the first 6-byte MAC 
address of the station 
The MAC AddressO Low 

register holds the lower 32 bits 
Oxfffrittt lof the 6-byte first MAC address 
of the station 
The Layer 3 and Layer 4 
Control register controls the 
operations of filter 0 of Layer 3 
and Layer 4 
The MAC_Layer4_Address1, 
MAC_L3_L4 Control1, 
MAC_Layer3_Addr0_Reg1, 
MAC_Layer3_Addr1_Reg1, 
MAC_Layer3_Addr2_Reg1 and 
0x00000000 |MAC_Layer3_Addr3_Regi 
registers are reserved (RO 
with default value) if Enable 
Layer 3 and Layer 4 Packet 
Filter option is not selected 
while configuring the core 
For IPv4 packets, the Layer 3 
Address O Register 1 register 
contains the 32-bit IP Source 
Address field. For IPv6 
packets, it contains Bits[31:0] 
of the 128-bit IP Source 
Address or Destination 
Address field 
For IPv4 packets, the Layer 3 
Address 1 Register 1 register 
contains the 32-bit IP 
Destination Address field. For 
IPv6 packets, it contains 
Bits[63:32] of the 128-bit IP 
Source Address or Destination 
Address field 


GMAC MAC Addressi Low 0x030c 


GMAC MAC Address2_ High 
GMAC MAC Address2 Low 
GMAC MAC Address3 High 
GMAC_ MAC Address3_Low 
GMAC_MAC L3_L4 Controll 


GMAC_ MAC Layer4 Addressi |0x0934 
oe MAC Layer3 AddrO Re 0x0940 


nia MAC _Layer3 Addri_ Re 0x0944 
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The Layer 3 Address 2 Register 
1 register is reserved for IPv4 
GMAC MAC Layer3 Addr2 Re packets. For IPv6 packets, it 
ql 0x0948 |W |0x00000000 | ontains Bits[95:64] of 128-bit 
IP Source Address or 
Destination Address field 


The Layer 3 Address 3 Register 
1 register is reserved for IPv4 
GMAC_MAC Layer3_ Addr3_Re packets. For IPv6 packets, it 
gli xno oon0e contains Bits[127:96] of 128- 
bit IP Source Address or 
Destination Address field 


The Queue 1 Transmit 
; Operation Mode register 
! 
GMAC_MTL_TxQ1 Operation |p, gq4o 0x00060000 |establishes the Transmit queue 


Mode operating modes and 
commands 


The Queue 1 Underflow 
Counter register contains the 
counter for packets aborted 
GMAC_ MTL _TxQi Underflow |0x0d44 0x00000000 |because of Transmit queue 
underflow and packets missed 


because of Receive queue 
packet flush 


The Queue 1 Transmit Debug 
register gives the debug status 

GMAC MTL TxQ1i Debug 0x0d48 0x00000000 of Various blocks related to the 
Transmit 


The Queue ETS Control 
register controls the enhanced 
GMAC MTL _TxQ1i ETS Control/Ox0d50 0x00000000 Eranemmicciony selection 
operation 
GMAC MTL TxQ1 ETS Status }Ox0d54 0x00000000 |register provides the average 
traffic transmitted in Queue 1 


The Queue 1 idleSlopeCredit, 
; 
GMAC MTL TxQ1i Quantum 0x0d58 |w  |0x00000000 Quantum or Weights register 


provides the average traffic 
transmitted in Queue 1 


The sendSlopeCredit register 
contains the sendSlope credit 
GMAC MTL _TxQ1 SendSlopeC |9,945¢ |w |0x00000000 |value required for the credit- 


Weight 


redit based shaper algorithm for the 
Queue 


The hiCredit register contains 
GMAC MTL _TxQ1_HiCredit Ox0d60 |W |Ox00000000 |the hiCredit value required for 
the credit-based shaper 
The loCredit register contains 
the loCredit value required for 
GMAC_MTL_TxQ1 LoCredit Ox0GG Hs .WOx00000000 the credit-based shaper 
algorithm for the Queue 
GMAC_MTL_Q1_Interrupt_Ctrl Mis Tegisret Contains We 
Grate OxOd6c |W |0x00000000 interrupt enable and status 
ee bits for the queue 1 interrupts 
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The Queue 1 Receive 
: Operation Mode register 
Bee RxQT_Operation— loxod70 |w |0x00000000 |establishes the Receive queue 
so operating modes and 
command 


The Queue 1 Missed Packet 
and Overflow Counter register 
contains the counter for 

0x00000000 |packets missed because of 
Receive queue packet flush 
and packets discarded because 
of Receive queue overflow 


The Queue 1 Receive Debug 
register gives the debug status 
GMAC MTL RxQ1 Debug 0x0d78 0x00000000 cree aue block= related tothe 
Receive queue 
The Queue Receive Control 
register controls the receive 
GMAC MTL _RxQ1 Control Ox0d7c 0x00000000 |arbitration and passing of 
received packets to the 
application 
The register specifies the MSS 
GMAC_DMA _CHi1 Control 0x1180 oxoo000000 Valve for segmentation, length 
to skip between two 
descriptors, and 8xPBL mode 


GMAC_MTL_RxQi_ Miss Pkt_O 
vf_ Cnt 


The register controls the Tx 
GMAC_DMA CH1 Tx Control |ox1184 oxoo000000 {features such as PBL, TCP 
segmentation, and Tx Channel 
weights 
The DMA Channeli Receive 
Control register controls the 
GMAC DMA CH1i Rx Control |0x1188 Ox00000000 |Rx features such as PBL, 
buffer size, and extended 
status 


: The Channeli Tx Descriptor 
“agaee ox1194 |w |ox00000000 |List Address register points the 
a DMA to the start of Transmit 


The Channeli Rx Descriptor 
GMAC_ DMA _CH1i RxDesc_ List List Address register points the 
Address 0x00000000 DMA to the start of Receive 
descriptor list 
The Channeli Tx Descriptor 
: Tail Pointer register points to 
eae eid TxDese: Tail OxiiaO 0x00000000 |an offset from the base and 
SS indicates the location of the 
last valid descriptor 
The Channeli Rx Descriptor 
; Tail Pointer Points to an offset 
eae CH1_RxDesc Tail [9/4148 |w  |ox00000000 |from the base and indicates 
aE the location of the last valid 
descriptor 


; The Tx Descriptor Ring Length 
eae CH1_TxDesc_Ring Oxiilac |W  |0x00000000 |register contains the length of 
—engh the Transmit descriptor ring 
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| CName | (Offset |Size|Reset Value| Description __— 


The Channeli Rx Descriptor 

GMAC DMA CH1i RxDesc Rin 0x11bo0 |w  |0x00000000 Ring Length register contains 
g_ Length the length of the Receive 

descriptor circular ring 

The Channel1 Interrupt Enable 
GMAC DMA CH1 Interrupt EN!,11b4 |w  |ox00000000 Jregister enables the interrupts 
able 

reported by the Status register 


The Receive Interrupt 
Watchdog Timer register 
Hae 
GMAC_DMA_CH1_Rx_Interrupt}o, 115g |w |0x00000000 |indicates the watchdog 
WD_Timer : : 
timeout for Receive Interrupt 
RI) from the DMA 


The Slot Function Control and 
Status register contains the 

Oxlibc |W  |0x000007c0 |control bits for slot function 
and the status for Transmit 
path 


The Channel1 Current 
GMAC DMA CH1 Current A Application Transmit Descriptor 
sR RA DE UTE ME APP loxticd 


GMAC DMA CH1i Slot Func C 
trl Status 


TxDesc 0x00000000 |register points to the current 
ae Transmit descriptor read by 
the DMA 


The Channel1 Current 
GMAC DMA CH1 Current A Application Receive Descriptor 
SALA TE LUTTE APP Joy dice 


RxDesc 0x00000000 |register points to the current 
—— Receive descriptor read by the 
DMA 


TxBuffer current Tx buffer address read 


The Channeli Current 
Application Transmit Buffer 
. : 
GMAC_DMA_CH1 Current ADP |g. 4444 0x00000000 [Address register points to the 
by the DMA 


—RxBuffer current Rx buffer address read 


by the DMA 


The software driver 
(application) reads the Status 
register during interrupt 
GMAC DMA NCAT Status entre? excponeoge service routine or polling to 
determine the status of the 
DMA 
This register has the number 
of packet counter that got 
GMAC_ DMA CH1i Miss Frame Ox11e4 0x00000000 dropped by the DMA either 
_Cnt due to Bus Error or due to 
programming RPF field in 
DMA_CH1_Rx_Control register 


The DMA_CH1_RX_ERI_ Cnt 
GMAC_DMA CH1 RX ERI Cnt |Ox11e8 oxooo00000 |"egisters provides the count of 
Se the number of times ERI was 
asserted 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


The Channeli Current 
Application Receive Buffer 
GMACG DMA Chi Current App 
GMAC_DMA _CH1 Current ADD loy44¢¢ 0x00000000 [Address register points to the 
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25.4.2 Detail Registers Description 


GMAC_MAC_Configuration 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value| 


Po escription 

ARPEN 

ARP Offload Enable 

When this bit is set, the MAC can recognize an incoming ARP 

request packet and schedules the ARP packet for transmission. It 

forwards the ARP packet to the application and also indicate the 

events in the RxStatus. When this bit is reset, the MAC receiver 
31 RW {0x0 does not recognize any ARP packet and indicates them as Type 

frame in the RxStatus. 

This bit is available only when the Enable IPv4 ARP Offload is 

selected. 

Values: 

1'bO: ARP Offload is disabled 

1'b1: ARP Offload is enabled 


SARC 
Source Address Insertion or Replacement Control 
This field controls the source address insertion or replacement 
for all transmitted packets. Bit 30 specifies which MAC 
Address register (0 or 1) is used for source address insertion 
or replacement based on the values of Bits[29:28]: 
2'bOx: 
The mti_sa_ctrl_i and ati_sa_ctrl_i input signals control the SA 
field generation. 
2'b10: 
1.If Bit 30 is set to 0, the MAC inserts the content of the MAC 
Address 0 registers in the SA field of all transmitted packets. 
2.If Bit 30 is set to 1 and the Enable MAC Address Register 1 
option is selected while configuring the core, the MAC inserts the 
content of the MAC Address 1 registers in the SA field of all 
transmitted packets. 
2'b11: 

30:28)RW |0x0 1.If Bit 30 is set to 0, the MAC replaces the content of the MAC 
Address 0 registers in the SA field of all transmitted packets. 
2.If Bit 30 is set to 1 and the MAC Address Register 1 is enabled, 
the MAC replaces the content of the MAC Address 1 registers in 
the SA field of all transmitted packets. 
Note: Changes to this field take effect only on the start of a 
packet. If you write to this register field when a packet is being 
transmitted, only the subsequent packet can use the updated 
value, that is, the current packet does not use the updated 
value. 
0x0 (SA_CTRL_IN): mti_sa_ctrl_i and ati_sa_ctrl_i input signals 
control the SA field generation 
Ox2 (MACO_INS_SA): Contents of MAC Addr-0 inserted in SA 
field 
0x3 (MACO_REP_SA): Contents of MAC Addr-0 replaces SA field 
0x6 (MAC1_INS_SA): Contents of MAC Addr-1 inserted in SA 
field 
0x7 (MAC1_REP_SA): Contents of MAC Addr-1 replaces SA field 
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| Bit |Attr|ResetValue| Ci eescription 


IPC 
Checksum Offload 
When set, this bit enables the IPv4 header checksum checking 
and IPv4 or IPv6 TCP, UDP, or ICMP payload checksum checking. 
When this bit is reset, the COE function in the receiver is 

27 Rw loxo disabled.The Layer 3 and Layer 4 Packet Filter and Enable Split 
Header features automatically selects the IPC Full Checksum 
Offload Engine on the Receive side. When any of these features 
are enabled, you must set the IPC bit. 
Values: 
1'bO: IP header/payload checksum checking is disabled 
1'b1: IP header/payload checksum checking is enabled 


IPG 
Inter-Packet Gap 
These bits control the minimum IPG between packets during 
transmission. This range of minimum IPG is valid in full-duplex 
mode.In the half-duplex mode, the minimum IPG can be 
configured only for 64-bit times (IPG = 100). Lower values are 
not considered. When a JAM pattern is being transmitted 
because of backpressure activation, the MAC does not consider 
the minimum IPG.The above function (IPG less than 96 bit 
times) is valid only when EIPGEN bit in MAC_Ext_Configuration 

26:24|RW loxo register is reset. When EIPGEN is set, then the minimum IPG 

: (greater than 96 bit times) is controlled as per the description 

given in EIPG field in MAC_Ext_Configuration register. 
Values: 
3'bO00: 96 bit times IPG 
3'b001: 88 bit times IPG 
3'b010: 80 bit times IPG 
3'b011: 72 bit times IPG 
3'b100: 64 bit times IPG 
3'b101: 56 bit times IPG 
3'b110: 48 bit times IPG 
3'b111: 40 bit times IPG 


GPSLCE 
Giant Packet Size Limit Control Enable 
When this bit is set, the MAC considers the value in GPSL field in 
MAC_Ext_Configuration register to declare a received packet as 
Giant packet. This field must be programmed to more than 1,518 
bytes. Otherwise, the MAC considers 1,518 bytes as giant packet 
limit. When this bit is reset, the MAC considers a received packet 
as Giant packet when its size is greater than 1,518 bytes (1522 
bytes for tagged packet).The watchdog timeout limit, Jumbo 

33 Rw loxo Packet Enable and 2K Packet Enable have higher precedence 
over this bit, that is the MAC considers a received packet as 
Giant packet when its size is greater than 9,018 bytes (9,022 
bytes for tagged packet) with Jumbo Packet Enabled and greater 
than 2,000 bytes with 2K Packet Enabled. The watchdog timeout, 
if enabled, terminates the received packet when watchdog limit 
is reached. Therefore, the programmed giant packet limit should 
be less than the watchdog limit to get the giant packet status. 
Values: 
1'bO: Giant Packet Size Limit Control is disabled 
1'b1: Giant Packet Size Limit Control is enabled 
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| Bit |Attr|ResetValue| Ci eesscription 


S2KP 

IEEE 802.3as Support for 2K Packets 

When this bit is set, the MAC considers all packets with up to 

2,000 bytes length as normal packets. When the JE bit is not set, 

the MAC considers all received packets of size more than 2K 

bytes as Giant packets.When this bit is reset and the JE bit is not 
22 RW |Ox0 set, the MAC considers all received packets of size more than 

1,518 bytes (1,522 bytes for tagged) as giant packets. 


Note: When the JE bit is set, setting this bit has no effect on the 
giant packet status. 

Values: 

1'b0O: Support upto 2K packet is disabled 

1'b1: Support upto 2K packet is Enabled 


CST 
CRC stripping for Type packets 
When this bit is set, the last four bytes (FCS) of all packets of 
Ether type (type field greater than 1,536) are stripped and 
dropped before forwarding the packet to the application. 

21 RW {0x0 Note: For information about how the settings of the ACS bit and 
this bit impact the packet length, see the Table, Packet Length 


based on the CST and ACS Bits. 

Values: 

1'bO: CRC stripping for Type packets is disabled 
1'bi: CRC stripping for Type packets is enabled 


ACS 
Automatic Pad or CRC Stripping 
When this bit is set, the MAC strips the Pad or FCS field on the 
incoming packets only if the value of the length field is less than 
1,536 bytes. All received packets with length field greater than 
or equal to 1,536 bytes are passed to the application without 
stripping the Pad or FCS field.When this bit is reset, the MAC 

20 RW |0xO passes all incoming packets to the application, without any 
modification. 
Note: For information about how the settings of CST bit and this 


bit impact the packet length, see the Table, Packet Length based 
on the CST and ACS Bit. 

Values: 

1'bO: Automatic Pad or CRC Stripping is disabled 

1'b1: Automatic Pad or CRC Stripping is enabled 


WD 
Watchdog Disable 
When this bit is set, the MAC disables the watchdog timer on the 
receiver. The MAC can receive packets of up to 16,383 

19 rw loxo bytes.When this bit is reset, the MAC does not allow more than 
2,048 bytes (10,240 if JE is set high) of the packet being 
received. The MAC cuts off any bytes received after 2,048 bytes. 


Values: 
1'bO: Watchdog is enabled 
1'b1: Watchdog is disabled 


BE 

Packet Burst Enable 

When this bit is set, the MAC allows packet bursting during 
18 RW |Ox0 transmission in the GMII half-duplex mode. 

Values: 

1'bO: Packet Burst is disabled 

1'b1: Packet Burst is enabled 
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_—Bit |Attr| Reset Value/______Daseription 


ae Disable 

When this bit is set, the MAC disables the jabber timer on the 
transmitter. The MAC can transfer packets of up to 16,383 bytes. 
When this bit is reset, if the application sends more than 2,048 
bytes of data (10,240 if JE is set high) during transmission, the 
MAC does not send rest of the bytes in that packet. 

Values: 

1'bO: Jabber is enabled 

1'b1: Jabber is disabled 

JE 

Jumbo Packet Enable 

When this bit is set, the MAC allows jumbo packets of 9,018 
bytes (9,022 bytes for VLAN tagged packets) without reporting a 
giant packet error in the Rx packet status. 

Values: 

1'b0O: Jumbo packet is disabled 

1'b1: Jumbo packet is enabled 

PS 

Port Select 

This bit selects the Ethernet line speed. This bit, along with Bit 
14, selects the exact line speed. In the 10/100 Mbps-only 
(always 1) or 1000 Mbps-only (always 0) configurations, this bit 
is read-only (RO) with appropriate value. In default 10/100/1000 
Mbps configurations, this bit is read-write (R/W). The 
mac_speed_o[1] signal reflects the value of this bit. 

Values: 

1'bO: For 1000 or 2500 Mbps operations 

1'b1: For 10 or 100 Mbps operations 

FES 

Speed 

This bit selects the speed mode. The mac_speed_o[0] signal 
reflects the value of this bit. 

Values: 

1'b0O: 10 Mbps when PS bit is 1 and 1 Gbps when PS bit is 0 
1'b1: 100 Mbps when PS bit is 1 and 2.5 Gbps when PS bit is 0 
DM 

Duplex Mode 

When this bit is set, the MAC operates in the full-duplex mode in 
which it can transmit and receive simultaneously. This bit is RO 
with default value of 1'b1 in the full-duplex-only configurations. 
Values: 

1'bO: Half-duplex mode 

1'b1: Full-duplex mode 

LM 

Loopback Mode 

When this bit is set, the MAC operates in the loopback mode at 
GMII or MII. The (G)MII Rx clock input (clk_rx_i) is required for 
the loopback to work properly. This is because the Tx clock is not 
internally looped back. 

Values: 

1'bO: Loopback is disabled 

1'b1: Loopback is enabled 
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| Bit |Attr|ResetValue| Ci eesscription 


ECRSFD 

Enable Carrier Sense Before Transmission in Full-Duplex Mode 

When this bit is set, the MAC transmitter checks the CRS signal 

before packet transmission in the full-duplex mode. The MAC 
11 Rw loxo starts the transmission only when the CRS signal is low.When 

this bit is reset, the MAC transmitter ignores the status of the 

CRS signal. 

Values: 

1'b0O: ECRSFD is disabled 

1'b1: ECRSFD is enabled 

DO 

Disable Receive Own 

When this bit is set, the MAC disables the reception of packets 

when the gmii_txen_o is asserted in the half-duplex mode. When 
10 RW {0x0 this bit is reset, the MAC receives all packets given by the 

PHY.This bit is not applicable in the full-duplex mode. 

Values: 

1'b0O: Enable Receive Own 

1'b1: Disable Receive Own 


DCRS 

Disable Carrier Sense During Transmission 

When this bit is set, the MAC transmitter ignores the (G)MII CRS 

signal during packet transmission in the half-duplex mode. As a 

result, no errors are generated because of Loss of Carrier or No 
rw {oxo Carrier during transmission. 

When this bit is reset, the MAC transmitter generates errors 

because of Carrier Sense. The MAC can even abort the 

transmission. 

Values: 

1'bO: Enable Carrier Sense During Transmission 

1'b1: Disable Carrier Sense During Transmission 

DR 

Disable Retry 

When this bit is set, the MAC attempts only one transmission. 

When a collision occurs on the GMII or MII interface, the MAC 

ignores the current packet transmission and reports a Packet 
RW |0xO Abort with excessive collision error in the Tx packet status.When 

this bit is reset, the MAC retries based on the settings of the BL 

field. This bit is applicable only in the half-duplex mode. 

Values: 

1'bO: Enable Retry 

1'b1: Disable Retry 

reserved 


7 |RO_|0x0_ reserved 
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_—Bit |Attr| Reset Value/-—_____Deseription 


ee Off Limit 
The back-off limit determines the random integer number (r) of 
slot time delays (4,096 bit times for 1000/2500 Mbps; 512 bit 
times for 10/100 Mbps) for which the MAC waits before 
rescheduling a transmission attempt during retries after a 

rw {oxo collision. n = retransmission attempt. 
The random integer r takes the value in the range 0 <=r < 2“k 
This bit is applicable only in the half-duplex mode. 
Values: 
2'b00: k = min(n,10) 
2'b0O1: k = min(n,8) 
2'b10: k = min(n,4) 
2'b11: k = min(n,1 


DC 

Deferral Check 

When this bit is set, the deferral check function is enabled in the 

MAC. The MAC issues a Packet Abort status, along with the 

excessive deferral error bit set in the Tx packet status, when the 

Tx state machine is deferred for more than 24,288 bit times in 

10 or 100 Mbps mode. If the MAC is configured for 1000/2500 

Mbps operation, the threshold for deferral is 155,680 bits times. 

Deferral begins when the transmitter is ready to transmit, but it 

is prevented 

because of an active carrier sense signal (CRS) on GMII or MII. 
4 RW {0x0 The defer time is not cumulative. For example, if the transmitter 

defers for 10,000 bit times because the CRS signal is active and 

the CRS signal becomes inactive, the transmitter transmits and 

collision happens. Because of collision, the transmitter needs to 

back off and then defer again after back off completion. In such 

a scenario, the deferral timer is reset to 0, and it is restarted. 

When this bit is reset, the deferral check function is disabled and 

the MAC defers until the CRS signal goes inactive. This bit is 

applicable only in the half-duplex mode. 

Values: 

1'bO: Deferral check function is disabled 

1'bi: Deferral check function is enabled 

PRELEN 

Preamble Length for Transmit packets 

These bits control the number of preamble bytes that are added 

to the beginning of every Tx packet. The preamble reduction 
3:2 |rw loxo occurs only when the MAC is operating in the full-duplex mode. 

Values: 

2'bO0: 7 bytes of preamble 

2'b0O1: 5 bytes of preamble 

2'b10: 3 bytes of preamble 

2'bi1: Reserved 
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_—Bit |Attr| Reset Value/-_____Deseription 


Laer Enable 

When this bit is set, the Tx state machine of the MAC is enabled 

for transmission on the GMII or MII interface. When this bit is 
Rw loxo reset, the MAC Tx state machine is disabled after it completes 

the transmission of the current packet. The Tx state machine 

does not transmit any more packets. 

Values: 

1'bO: Transmitter is disabled 

1'b1: Transmitter is enabled 


RE 
Receiver Enable 
When this bit is set, the Rx state machine of the MAC is enabled 
for receiving packets from the GMII or MII interface. When this 
bit is reset, the MAC Rx state machine is disabled after it 

RW {0x0 completes the reception of the current packet. The Rx state 
machine does not receive any more packets from the GMII or 
MII interface. 
Values: 
1'bO: Receiver is disabled 
1'b1: Receiver is enabled 


GMAC MAC Ext Configuration 
Address: Operational Base + offset (0x0004 


| Bit |Attr| Reset Value 
31:30|RO_[OxO [reserved 


EIPG 

Extended Inter-Packet Gap 
The value in this field is applicable when the EIPGEN bit is set. 
This field (as Most Significant bits), along with IPG field in 
MAC_Configuration register, gives the minimum IPG greater than 

29:25}RW |0x00 96 bit times in steps of 8 bit times: EIPG, IPG 

8'hO0O - 104 bit times 

8'h01 - 112 bit times 

8'hO2 - 120 bit times 

8'hFF - 2144 bit times 


EIPGEN 

Extended Inter-Packet Gap Enable 

When this bit is set, the MAC interprets EIPG field and IPG field 

in MAC_Configuration register together as minimum IPG greater 

than 96 bit times in steps of 8 bit times. When this bit is reset, 

the MAC ignores EIPG field and interprets IPG field in 

MAC_Configuration register as minimum IPG less than or equal 
24 RW |0Ox0 to 96 bit times in steps of 8 bit times. 

Note: The extended Inter-Packet Gap feature must be enabled 

when operating in Full-Duplex mode only. There may be 

undesirable effects on back-pressure function and frame 

transmission if it is enabled in Half-Duplex mode. 

Values: 

1'bO: Extended Inter-Packet Gap is disabled 

1'b1: Extended Inter-Packet Gap is enabled 

reserved CC 


23 |RO_ 0x0 reserved 
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| Bit |Attr|ResetValue| Ci eescription 


HDSMS 
Maximum Size for Splitting the Header Data 
These bits indicate the maximum header size allowed for 
splitting the header data in the received packet. 
Values: 
0x0 (64BYTES): Maximum Size for Splitting the Header Data is 
64 bytes 

22:20IRW loxo Ox1 (128BYTES): Maximum Size for Splitting the Header Data is 
128 bytes 
Ox2 (256BYTES): Maximum Size for Splitting the Header Data is 
256 bytes 
0x3 (512BYTES): Maximum Size for Splitting the Header Data is 
512 bytes 
Ox4 (1024BYTES): Maximum Size for Splitting the Header Data 
is 1024 bytes 
Ox5 (Reserved): Reserved 


119 |RO_|0x0__—reserved 


reserved 
USP 
Unicast Slow Protocol Packet Detect 
When this bit is set, the MAC detects the Slow Protocol packets 
with unicast address of the station specified in the 
MAC_AddressO_High and MAC_AddressO_Low registers. The MAC 
also detects the Slow Protocol packets with the Slow Protocols 

18 RW |Ox0O multicast address (01-80-C2-00-00-02). When this bit is reset, 
the MAC detects only Slow Protocol packets with the Slow 
Protocol multicast address specified in the IEEE 802.3-2015, 
Section 5. 
Values: 
1'bO: Unicast Slow Protocol Packet Detection is disabled 
1'b1: Unicast Slow Protocol Packet Detection is enabled 


SPEN 

Slow Protocol Detection Enable 

When this bit is set, MAC processes the Slow Protocol packets 

(Ether Type 0x8809) and provides the Rx status. The MAC 

discards the Slow Protocol packets with invalid sub-types. When 
17 RW {0x0 this bit is reset, the MAC forwards all error-free Slow Protocol 

packets to the application. The MAC considers such packets as 

normal Type packets. 

Values: 

1'b0O: Slow Protocol Detection is disabled 

1'b1: Slow Protocol Detection is enabled 

DCRCC 

Disable CRC Checking for Received Packets 

When this bit is set, the MAC receiver does not check the CRC 
16 rw {oxo field in the received packets. When this bit is reset, the MAC 

receiver always checks the CRC field in the received packets. 

Values: 

1'bO: CRC Checking is enabled 

1'b1: CRC Checking is disabled 

reserved 


15:14/RO_|oxo reserved 
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| Bit |Attr|ResetValue| Ci eescription 


GPSL 
Giant Packet Size Limit 
If the received packet size is greater than the value programmed 
in this field in units of bytes, the MAC declares the received 
packet as Giant packet. The value programmed in this field must 
: be greater than or equal to 1,518 bytes. Any other programmed 
ES: 0) Rs OxO000 value is considered as 1,518 bytes. For VLAN tagged packets, 
the MAC adds 4 bytes to the programmed value. When the 
Enable Double VLAN Processing option is selected, the MAC adds 
8 bytes to the programmed value for double VLAN tagged 
packets. The value in this field is applicable when the GPSLCE bit 
is set in MAC_Configuration register. 


GMAC MAC Packet Filter 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 


RA 

Receive All 

When this bit is set, the MAC Receiver module passes all 

received packets to the application, irrespective of whether they 

pass the address filter or not. The result of the SA or DA filtering 
31 RW {0x0 is updated (pass or fail) in the corresponding bit in the Rx Status 

Word. 

When this bit is reset, the Receiver module passes only those 

packets to the application that pass the SA or DA address filter. 

0x0 (DISABLE): Receive All is disabled 

Oxi (ENABLE): Receive All is enabled 


30:22|RO_[0x000 


DNTU 
Drop Non-TCP/UDP over IP Packets 
When this bit is set, the MAC drops the non-TCP or UDP over IP 
71 rw loxo packets. The MAC forward only those packets that are processed 
by the Layer 4 filter. When this bit is reset, the MAC forwards all 
non-TCP or UDP over IP packets. 
0x0 (FWD): Forward Non-TCP/UDP over IP Packets 
Oxi (DROP): Drop Non-TCP/UDP over IP Packets 
IPFE 
Layer 3 and Layer 4 Filter Enable 
When this bit is set, the MAC drops packets that do not match 
the enabled Layer 3 and Layer 4 filters. If Layer 3 or Layer 4 
20 rw loxo ih are not enabled for matching, this bit does not have any 
When this bit is reset, the MAC forwards all packets irrespective 
of the match status of the Layer 3 and Layer 4 fields. 
0x0 (DISABLE): Layer 3 and Layer 4 Filters are disabled 
Oxi (ENABLE): Layer 3 and Layer 4 Filters are enabled 


W9:17[RO_|OxO si reserved 
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| Bit |Attr|ResetValue| Ci eescription 


VTFE 

VLAN Tag Filter Enable 

When this bit is set, the MAC drops the VLAN tagged packets 

that do not match the VLAN Tag. When this bit is reset, the MAC 
RW {0x0 forwards all packets irrespective of the match status of the VLAN 

Tag. 

Values: 

1'b0O: VLAN Tag Filter is disabled 

1'b1: VLAN Fe aT Filter is enabled 


i5:11/RO_|0x0O_ reserved 


HPF 

Hash or Perfect Filter 

When this bit is set, the address filter passes a packet if it 

matches either the perfect filtering or hash filtering as set by the 
10 RW |0x0 HMC or HUC bit. When this bit is reset and the HUC or HMC bit is 

set, the packet is passed only if it matches the Hash filter. 

Values: 

1'bO: Hash or Perfect Filter is disabled 

2'bi: Hash or Perfect Filter is enabled 


SAF 

Source Address Filter Enable 

When this bit is set, the MAC compares the SA field of the 

received packets with the values programmed in the enabled SA 

registers. If the comparison fails, the MAC drops the packet. 

When this bit is reset, the MAC forwards the received packet to 
rw loxo the application with updated SAF bit of the Rx Status depending 

on the SA address comparison. 

Note: According to the IEEE specification, Bit 47 of the SA is 

reserved. However, in GMAC, the MAC compares all 48 bits. The 

software driver should take this into consideration while 

programming the MAC address registers for SA. 

0x0 (DISABLE): SA Filtering is disabled 

Oxi (ENABLE): SA Filtering is enabled 

SAIF 

SA Inverse Filtering 

When this bit is set, the Address Check block operates in the 

inverse filtering mode for SA address comparison. If the SA of a 

packet matches the values programmed in the SA registers, it is 
RW |0x0 marked as failing the SA Address filter. 

When this bit is reset, if the SA of a packet does not match the 

values programmed in the SA registers, it is marked as failing 

the SA Address filter. 

0x0 (DISABLE): SA Inverse Filtering is disabled 

0x1 (ENABLE): SA Inverse Filtering is enabled 
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| Bit |Attr|ResetValue| Ci eesscription 


: 


: 
; 


; 


PCF 

Pass Control Packets 

These bits control the forwarding of all control packets (including 
unicast and multicast Pause packets). 

Values: 

2'b00: MAC filters all control packets from reaching the 
application 

2'b01: MAC forwards all control packets except Pause packets to 
the application even if they fail the Address filter 

2'b10: MAC forwards all control packets to the application even if 
they fail the Address filter 

2'bi1: MAC forwards the control packets that pass the Address 
filter 

DBF 

Disable Broadcast Packets 

When this bit is set, the AFM module blocks all incoming 
broadcast packets. In addition, it overrides all other filter 
settings. When this bit is reset, the AFM module passes all 
received broadcast packets. 

Values: 

1'bO: Enable Broadcast Packets 

1'b1: Disable Broadcast Packets 

PM 

Pass All Multicast 

When this bit is set, it indicates that all received packets with a 
multicast destination address (first bit in the destination address 
field is '1') are passed. When this bit is reset, filtering of 
multicast packet depends on HMC bit. 

Values: 

1'bO: Pass All Multicast is disabled 

1'b1: Pass All Multicast is enabled 

DAIF 

DA Inverse Filtering 

When this bit is set, the Address Check block operates in inverse 
filtering mode for the DA address comparison for both unicast 
and multicast packets. When this bit is reset, normal filtering of 
packets is performed. 

Values: 

1'b0: DA Inverse Filtering is disabled 

1'b1: DA Inverse Filtering is enabled 

HMC 

Hash Multicast 

When this bit is set, the MAC performs the destination address 
filtering of received multicast packets according to the hash 
table. When this bit is reset, the MAC performs the perfect 
destination address filtering for multicast packets, that is, it 
compares the DA field with the values programmed in DA 
registers. 

Values: 

1'b0O: Hash Multicast is disabled 

1'b1: Hash Multicast is enabled 
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HUC 
Hash Unicast 
When this bit is set, the MAC performs the destination address 
filtering of unicast packets according to the hash table. When 

1 rw loxo this bit is reset, the MAC performs a perfect destination address 
filtering for unicast packets, that is, it compares the DA field with 
the values programmed in DA registers. 
Values: 
1'bO: Hash Unicast is disabled 
1'b1: Hash Unicast is enabled 


PR 

Promiscuous Mode 

When this bit is set, the Address Filtering module passes all 

incoming packets irrespective of the destination or source 
RW |0x0 address. The SA or DA Filter Fails status bits of the Rx Status 

Word are always cleared when PR is set. 

Values: 

1'bO: Promiscuous Mode is disabled 

1'bi: Promiscuous Mode is enabled 


GMAC_MAC_ Watchdog Timeout 
Address: Operational Base + offset (0x000c) 


| Bit |Attr|Reset Value] Céiescription 
31:9 |RO_|0x000000 


PWE 

Programmable Watchdog Enable 

Programmable Watchdog Enable 

When this bit is set and the WD bit of the MAC_Configuration 

register is reset, the WTO field is used as watchdog timeout for a 
RW |0x0 received packet. When this bit is cleared, the watchdog timeout 

for a received packet is controlled by setting of WD and JE bits in 

MAC_Configuration register. 

Values: 

1'b0O: Programmable Watchdog is disabled 

1'b1: Programmable Watchdog is enabled 


7:4 |RO |Oxo_ reserved 
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WTO 
Watchdog Timeout 
When the PWE bit is set and the WD bit of the 
MAC_Configuration register is reset, this field is used as 
watchdog timeout for a received packet. If the length of a 
received packet exceeds the value of this field, such packet is 
terminated and declared as an error packet. 
Note: When the PWE bit is set, the value in this field should be 
more than 1,522 (Ox05F2). Otherwise, the IEEE 802.3-specified 
valid tagged packets are declared as error packets and then 
dropped. 
Values: 
4'b0000: 
4'p0001: 
3:0 |RW |0x0 4'b0010: 
4'b0011: 
4'b0100: 
4'b0101: 
4'b0110: 
4'b0111: 
4'b1000: 
4'b1001: 11 KB 
4'b1010: 12 KB 
4'b1011: 13 KB 
4'b1100: 14 KB 
4'b1101: 15 KB 
4'b1110: 16383 Bytes 
4'b1111: Reserved 


GMAC MAC Hash Table RegO 
Address: Operational Base + offset (0x0010) 
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HT31T0 
MAC Hash Table First 32 Bits 
This field contains the first 32 Bits [31:0] of the Hash table. The 
Hash table is used for group address filtering. For hash filtering, 
the content of the destination address in the incoming packet is 
passed through the CRC logic and the upper six (seven in 128-bit 
Hash or eight in 256-bit Hash) bits of the CRC register are used 
to index the content of the Hash table. The most significant bits 
determines the register to be used (Hash Table Register X), and 
the least significant five bits determine the bit within the register. 
For example, a hash value of 6'b100000 (in 64-bit Hash) selects 
Bit O of the Hash Table Register 1, a value of 7b'1110000 (in 
128-bit Hash) selects Bit 16 of the Hash Table Register 3 and a 
value of 8b'10111111 (in 256-bit Hash) selects Bit 31 of the 
Hash Table Register 5. 
The hash value of the destination address is calculated in the 
31:0 |RW |0x00000000 following way: 
1. Calculate the 32-bit CRC for the DA (See IEEE 802.3, Section 
3.2.8 for the steps to calculate CRC32). 
2. Perform bitwise reversal for the value obtained in Step 1. 
3. Take the upper 6 (or 7 or 8) bits from the value obtained in 
Step 2. If the corresponding bit value of the register is 1'bi, the 
packet is accepted. Otherwise, it is rejected. If the PM bit is set 
in MAC_Packet_Filter, all multicast packets are accepted 
regardless of the multicast hash values. 
If the Hash Table register is configured to be double- 
synchronized to the (G)MII clock domain, the synchronization is 
triggered only when Bits[31:24] (in little-endian mode) or 
Bits[7:0] (in big-endian mode) of the Hash Table Register X 
registers are written.If double-synchronization is enabled, 
consecutive writes to this register should be performed after at 
least four clock cycles in the destination clock domain. 


GMAC_ MAC Hash Table Regi 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value_| 


Pp ecription 
HT63T32 

31:0 |RW |Ox00000000 |MAC Hash Table Second 32 Bits 
This field contains the second 32 Bits [63:32] of the Hash table. 


GMAC MAC Hash Table Reg2 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value 
31:0 |RW 


HT95T64 
: 0xO00000000 |MAC Hash Table Third 32 Bits 
This field contains the third 32 Bits [95:64] of the Hash table. 


GMAC_MAC_VLAN_Tag_ Ctrl 


Address: Operational Base + offset (0x0050) 
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EIVLRXS 
Enable Inner VLAN Tag in Rx Status 
When this bit is set, the MAC provides the inner VLAN Tag in the 
RW |0Ox0 Rx status. When this bit is reset, the MAC does not provide the 
inner VLAN Tag in Rx status. 
0x0 ADISeEte: Inner VLAN Tag in Rx status is disabled 
eg ae ete VLAN Tag in Rx status is enabled 


30 |RO_|OxO_—sireserved 


EIVLS 
Enable Inner VLAN Tag Stripping on Receive 
This field indicates the stripping operation on inner VLAN Tag in 
: received packet. 
See RW 1OX0 0x0 (DONOT): Do not strip 
Oxi (IFPASS): Strip if VLAN filter passes 
Ox2 (IFFAIL): Strip if VLAN filter fails 


0x3 (ALWAYS): Always strip 


ERIVLT 
Enable Inner VLAN Tag 

aU il 0x0 (DISABLE): Inner VLAN tag is disabled 
0x1 (ENABLE): Inner VLAN tag is enabled 


EDVLP 

Enable Double VLAN Processing 

When this bit is set, the MAC enables processing of up to two 
26 rw loxo VLAN Tags on Tx and Rx (if present). When this bit is reset, the 

MAC enables processing of up to one VLAN Tag on Tx and Rx (if 

present). 

0x0 (DISABLE): Double VLAN Processing is disabled 


0x1 (ENABLE): Double VLAN Processing is enabled 


VTHM 

VLAN Tag Hash Table Match Enable 

When this bit is set, the most significant four bits of CRC of VLAN 

Tag (ones-complement of most significant four bits of CRC of 

VLAN Tag when ETV bit is reset) are used to index the content of 

the MAC_VLAN_Hash_Table register. A value of 1 in the VLAN 

Hash Table register, corresponding to the index, indicates that 
25 Rw loxo the packet matched the VLAN hash table. 7 

When the ETV bit is set, the CRC of the 12-bit VLAN Identifier 

(VID) is used for comparison. When the ETV bit is reset, the 


ones-complement of the CRC of the 16-bit VLAN tag is used for 
comparison. 

When this bit is reset, the VLAN Hash Match operation is not 
performed. 

0x0 (DISABLE): VLAN Tag Hash Table Match is disabled 

Oxi (ENABLE): VLAN Tag Hash Table Match is enabled 


EVLRXS 

Enable VLAN Tag in Rx status 

When this bit is set, MAC provides the outer VLAN Tag in the Rx 
24 rw. loxo status. When this bit is reset, the MAC does not provide the 

outer VLAN Tag in Rx status. 

Values: 

1'b0O: VLAN Tag in Rx status is disabled 

1'b1: VLAN Tag in Rx status is enabled 


23 |RO_ 0x0 reserved 
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EVLS 
Enable VLAN Tag Stripping on Receive 
This field indicates the stripping operation on the outer VLAN Tag 
in received packet. 
22:21|/RW |0x0 Values: 
2'b00: Do not strip 
2'bO1: Strip if VLAN filter passes 
2'b10: Strip if VLAN filter fails 
2'b1i1: Always strip 


20:19/RO_|Oxo_sireserved 


ESVL 

Enable S-VLAN 

When this bit is set, the MAC transmitter and receiver consider 
18 rw loxo the S-VLAN packets (Type = 0x88A8) as valid VLAN tagged 

packets. 

Values: 

1'bO: S-VLAN is disabled 

1'b1: S-VLAN is enabled 


VTIM 
VLAN Tag Inverse Match Enable 
When this bit is set, this bit enables the VLAN Tag inverse 
matching. The packets without matching VLAN Tag are marked 
rw loxo as matched. When reset, this bit enables the VLAN Tag perfect 

matching. The packets with matched VLAN Tag are marked as 
matched. 
Values: 
1'b0O: VLAN Tag Inverse Match is disabled 
1' SF VLAN Tag Inverse Match is enabled 

[16:7 |RO_[oxoo0_ [reserved 


OFS 
Offset 

6:2 |IRW loxo0 This field holds the address offset of the MAC VLAN Tag Filter 

, Register which the application is trying to access.The width of 

the field depends on the number of MAC VLAN Tag Registers 
enabled. 
CT 
Command Type 
This bit indicates if the current register access is a read ora 
write. 

1 RW, |Ox0 When set, it indicate a read operation. When reset, it indicates a 
write operation. 
0x0 (WRITE): Write operation 
Oxi (READ): Read operation 
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ppcueon Busy 

This bit is set along with a read or write command for initiating 

the indirect access to per VLAN Tag Filter register. This bit is 

reset when the read or write command to per VLAN Tag Filter 

indirect access register is complete. The next indirect register 
RW |0x0 access can be initiated only after this bit is reset. 

During a write operation, the bit is reset only after the data has 

been written into the Per VLAN Tag register. During a read 

operation, the data should be read from the 

MAC_VLAN_Tag_Data register only after this bit is reset. 

0x0 ieee, Operation Busy is disabled 

is enabled 


GMAC_MAC_VLAN_ Tag Data 
Address: Operational Base + offset (0x0054) 


| Bit |Attr|ResetValue| ——Ciescription 
31:26|RO_|0x00 reserved 


DMACHN 
DMA Channel Number 
The DMA Channel number to which the VLAN Tagged Frame is to 
25 RW {0x0 be routed if it passes this VLAN Tag Filter is programmed in this 
field. 
If the Routing based on VLAN Tag Filter is not necessary, this 
field need not be programmed. 
DMACHEN 
DMA Channel Number Enable 
This bit is the Enable for the DMA Channel Number value 
programmed in the field DMACH. 
24 RW |0x0 When this bit is reset, the Routing does not occur based on VLAN 
Filter result. The frame is routed based on DA Based DMA 
Channel Routing. 
0x0 (DISABLE): DMA Channel Number is disabled 
SS ENABLE): DMA Channel Number is enabled 


23:21|RO_|OxO reserved 


ERIVLT 
Enable Inner VLAN Tag Comparison 
This bit is valid only when VLAN Tag Enable of the Filter is set. 
When this bit and the EDVLP field are set, the MAC receiver 
RW {0x0 enables operation on the inner VLAN Tag (if present). 
When this bit is reset, the MAC receiver enables operation on the 
outer VLAN Tag (if present). 
0x0 eG PLE): Inner VLAN tag comparison is disabled 
: Inner VLAN tag comparison is enabled 
ERSVLM 
Enable S-VLAN Match for received Frames 
This bit is valid only when VLAN Tag Enable of the Filter is set. 
When this bit is set, the MAC receiver enables filtering or 
19 RW {0x0 matching for S-VLAN (Type = 0x88A8) packets. 
When this bit is reset, the MAC receiver enables filtering or 
matching for C-VLAN (Type = 0x8100) packets. 
0x0 (DISABLE): Receive S-VLAN Match is disabled 
0x1 (ENABLE): Receive S-VLAN Match is enabled 
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DOVLTC 

Disable VLAN Type Comparison 

This bit is valid only when VLAN Tag Enable of the Filter is 

set.When this bit is set, the MAC does not check whether the 

VLAN Tag specified by the Enable Inner VLAN Tag Comparison bit 
18 rw. loxo is of type S-VLAN or C-VLAN. 

When this bit is reset, the MAC filters or matches the VLAN Tag 

specified by the Enable Inner VLAN Tag Comparison bit only 

when VLAN Tag type is similar to the one specified by the Enable 

S-VLAN Match for received Frames bit. 

0x0 (ENABLE): VLAN type comparison is enabled 

Oxi (DISABLE): VLAN type comparison is disabled 


ETV 

12bits or 16bits VLAN comparison 

This bit is valid only when VEN of the Filter is set.When this bit is 

set, a 12-bit VLAN identifier is used for comparing and filtering 
17 RW |0x0 instead of the complete 16-bit VLAN tag. Bits [11:0] of VLAN tag 

are compared with the corresponding field in the received VLAN- 

tagged packet. 

0x0 (16BIT): 16 bit VLAN comparison 

Oxi (12BIT): 12 bit VLAN comparison 

VEN 

VLAN Tag Enable 

This bit is used to enable or disable the VLAN Tag.When this bit 

is set, the MAC compares the VLAN Tag of received packet with 
16 RW |0x0 the VLAN Tag ID. 

When this bit is reset, no comparison is performed irrespective of 

the programming of the other fields. 

0x0 (DISABLE): VLAN Tag is disabled 

0x1 (ENABLE): VLAN Tag is enabled 


VID 
: VLAN Tag ID 
BOD. | Re Ox 00 This field holds the VLAN Tag value which is used by the MAC for 
perfect comparison. It is valid when VLAN Tag Enable is set. 


GMAC_MAC_VLAN_Hash_Table 

Address: Operational Base + offset (0x0058) 

| Bit |Attr|ResetValue| —————C‘i scription 
31:16[RO |oxo000 reserved 


WW 
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VLHT 

VLAN Hash Table 

This field contains the 16-bit VLAN Hash Table. 

For hash filtering, the content of the 16-bit VLAN tag or 12-bit 

VLAN ID (based on the ETV bit of MAC_VLAN_Tag Register) in 

the incoming packet is passed through the CRC logic. When ETV 

bit of MAC_VLAN_Tag register is set, the upper four bits of the 

calculated CRC are used to index the contents of the VLAN Hash 

table. When ETV bit of MAC_VLAN_Tag register is reset, the 

ones-complement of upper four bits of the calculated CRC are 

used to index the contents of the VLAN Hash table. For example, 

when ETV bit is set a hash value of 4b'1000 selects Bit 8 of the 

VLAN Hash table, whereas when ETV bit is reset a hash value of 
15:0 |RW |0x0000 4b'1000 selects Bit 7 of the VLAN Hash table. 

The hash value of the destination address is calculated in the 

following way: 

1.Calculate the 32-bit CRC for the VLAN tag or ID (For steps to 

calculate CRC32, see Section 3.2.8 of IEEE 802.3). 

2.Perform bitwise reversal for the value obtained in step 1. 

3.Take the upper four bits from the value obtained in step 2. 

If the VLAN hash Table register is configured to be double- 

synchronized to the (G)MII clock domain, the synchronization is 

triggered only when Bits[15:8] (in little-endian mode) or 

Bits[7:0] (in big-endian mode) of this register are written. 

1.If double-synchronization is enabled, consecutive writes to this 

register should be performed after at least four clock cycles in 

the destination clock domain. 


GMAC_ MAC VLAN Incl 

Address: Operational Base + offset (0x0060 

| Bit |Attr/ResetValue| C(eescription 
BUSY 
Busy 
This bit indicates the status of the read/write operation of 
indirect access to the queue/channel specific VLAN inclusion 
register. 
For write operation write to a register is complete when this bit is 
reset. For read operation the read data is valid when the bit is 
reset. 
The application must make sure that this bit is reset before 
attempting subsequent access to this register. 
Values: 
0x0 (INACTIVE): Busy status not detected 


Oxi (ACTIVE): Busy status detected 
RDWR 


Read write control 

This bit controls the read or write operation for indirectly 
accessing the queue/channel specific VLAN Inclusion register. 
When set indicates write operation and when reset indicates read 
operation. 

This does not have any effect when CBTI is reset. 

Values: 

0x0 (READ): Read operation of indirect access 

Ox1 (WRITE): Write operation of indirect access 


29:25|RO |0x00  __|reserved 
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ADDR 
Address 

24 RW |0x0 This field selects one of the queue/channel specific VLAN 
Inclusion register for read/write access. This does not have any 
Pee SS when CBTI is reset. 


23:22/RO_|Ox0_sreserved 


CBTI 
Channel based tag insertion 
When this bit is set, outer VLAN tag is inserted for every packets 
transmitted by the MAC. The tag value is taken from the 

rw loxo queue/channel specific VLAN tag register. The VLTI, VLP, VLC, 
and VLT fields of this register are ignored when this bit is set. 
When this bit is set, a write operation to byte 3 of this register 
initiates the read/write access to the indirect register. When 
reset, outer VLAN operation is based on the setting of VLTI, VLP, 
VLC and VLT fields of this register. 


VLTI 
VLAN Tag Input 
When this bit is set, it indicates that the VLAN tag to be inserted 
or replaced in Tx packet should be taken from the following: 
1.The mti_vlan_tag_i signal in EQOS-CORE configurations 
20 RW |0x0 2.The control word in EQOS-MTL configurations 
3.The Tx descriptor in EQOS-AHB, EQOS-AXI, or EQOS-DMA 
configurations 
Values: 
0x0 (DISABLE): VLAN Tag Input is disabled 
Oxi (ENABLE): VLAN Tag Input is enabled 
CSVL 
C-VLAN or S-VLAN 
When this bit is set, S-VLAN type (0x88A8) is inserted or 
replaced in the 13th and 14th bytes of transmitted packets. 
19 RW |0x0 When this bit is reset, C-VLAN type (0x8100) is inserted or 
replaced in the 13th and 14th bytes of transmitted packets. 
Values: 
0x0 (C-VLAN): C-VLAN type (0x8100) is inserted or replaced 
Oxi (S-VLAN): S-VLAN type (0x88A8) is inserted or replaced 
VLP 
VLAN Priority Control 
When this bit is set, the control bits[17:16] are used for VLAN 
18 rw loxo deletion, insertion, or replacement. When this bit is reset, the 
mti_vlan_ctrl_i control input is used and bits[17:16] are ignored. 
Values: 
0x0 (DISABLE): VLAN Priority Control is disabled 
0x1 (ENABLE): VLAN Priority Control is enabled 
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VLC 
VLAN Tag Control in Transmit Packets 
2'b00: No VLAN tag deletion, insertion, or replacement 
2'b01: VLAN tag deletion 
The MAC removes the VLAN type (bytes 13 and 14) and VLAN 
tag (bytes 15 and 16) of all transmitted packets with VLAN tags. 
2'b10: VLAN tag insertion 
The MAC inserts VLT in bytes 15 and 16 of the packet after 
inserting the Type value (0x8100 or 0x88a8) in bytes 13 and 14. 
This operation is performed on all transmitted packets, 
irrespective of whether they already have a VLAN tag. 
: 2'b11: VLAN tag replacement 

E7SLO RNY ORO The MAC replaces VLT in bytes 15 and 16 of all VLAN-type 
transmitted packets (Bytes 13 and 14 are 0x8100 or 0x88a8). 
Note: Changes to this field take effect only on the start of a 
packet. If you write this register field when a packet is being 
transmitted, only the subsequent packet can use the updated 
value, that is, the current packet does not use the updated 
value. 
Values: 
0x0 (NONE): No VLAN tag deletion, insertion, or replacement 
0x1 (DELETE): VLAN tag deletion 
0x2 (INSERT): VLAN tag insertion 
0x3 (REPLACE): VLAN tag replacement 


VLT 

VLAN Tag for Transmit Packets 

This field contains the value of the VLAN tag to be inserted or 

replaced. The value must only be changed when the transmit 

lines are inactive or during the initialization phase. Bits[15:13] 

. are the User Priority field, Bit 12 is the CFI/DEI field, and 

PoP VE OxO000 Bits[11:0] are the VID field in the VLAN tag. 

The following list describes the bits of this field: 

1.Bits[15:13]: User Priority 

2.Bit 12: Canonical Format Indicator (CFI) or Drop Eligible 

Indicator (DEI) 

3.Bits[11:0]: VLAN Identifier (VID) field of VLAN tag 


GMAC_MAC Inner _VLAN_ Incl 
Address: Operational Base + offset (0x0064) 

| Bit |Attr|ResetValue| ——————ié‘ieScription 
31:21[RO |oxo0O. si reserved 


VLTI 
VLAN Tag Input 
When this bit is set, it indicates that the VLAN tag to be inserted 
or replaced in Tx packet should be taken from the following: 
1.The mti_vlan_tag_i signal in EQOS-CORE configurations 

RW |0x0 2.The control word in EQOS-MTL configurations 
3.The Tx descriptor in EQOS-AHB, EQOS-AXI, or EQOS-DMA 
configurations 
0x0 (DISABLE): VLAN Tag Input is disabled 
Oxi (ENABLE): VLAN Tag Input is enabled 
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CSVL 

C-VLAN or S-VLAN 

When this bit is set, S-VLAN type (0x88A8) is inserted or 

replaced in the 13th and 14th bytes of transmitted packets. 
19 RW |0Ox0 When this bit is reset, C-VLAN type (0x8100) is inserted or 

replaced in the 13th and 14th bytes of transmitted packets. 

Values: 

0x0 (C-VLAN): C-VLAN type (0x8100) is inserted 

Oxi (S-VLAN): S-VLAN type (0x88A8) is inserted 

VLP 

VLAN Priority Control 

When this bit is set, the VLC field is used for VLAN deletion, 
18 rw {oxo insertion, or replacement. When this bit is reset, the 

mti_vlan_ctrl_i control input is used and the VLC field is ignored. 

Values: 

0x0 (DISABLE): VLAN Priority Control is disabled 

0x1 (ENABLE): VLAN Priority Control is enabled 


VLC 
VLAN Tag Control in Transmit Packets 
2'b00: No VLAN tag deletion, insertion, or replacement 
2'b01: VLAN tag deletion 
The MAC removes the VLAN type (bytes 17 and 18) and VLAN 
tag (bytes 19 and 20) of all transmitted packets with VLAN tags. 
2'b10: VLAN tag insertion 
The MAC inserts VLT in bytes 19 and 20 of the packet after 
inserting the Type value (0x8100 or 0x88a8) in bytes 17 and 18. 
This operation is performed on all transmitted packets, 
irrespective of whether they already have a VLAN tag. 
: 2'b11: VLAN tag replacement 

ED AG IBN (OX? The MAC replaces VLT in bytes 19 and 20 of all VLAN-type 
transmitted packets (Bytes 17 and 18 are 0x8100 or 0x88a8). 
Note: Changes to this field take effect only on the start of a 
packet. If you write this register field when a packet is being 
transmitted, only the subsequent packet can use the updated 
value, that is, the current packet does not use the updated 
value. 
Values: 
0x0 (NONE): No VLAN tag deletion, insertion, or replacement 
0x1 (DELETE): VLAN tag deletion 
0x2 (INSERT): VLAN tag insertion 
0x3 (REPLACE): VLAN tag replacement 


VLT 

VLAN Tag for Transmit Packets 

This field contains the value of the VLAN tag to be inserted or 

replaced. The value must only be changed when the transmit 

lines are inactive or during the initialization phase. Bits[15:13] 

are the User Priority field, Bit 12 is the CFI/DEI field, and 
POD . |OXO000 Bits[11:0] are the VID field in the VLAN tag. 

The following list describes the bits of this field: 

1.Bits[15:13]: User Priority 

2.Bit 12: Canonical Format Indicator (CFI) or Drop Eligible 

Indicator (DEI) 

3.Bits[ 11:0]: VLAN Identifier (VID) field of VLAN tag 


GMAC_MAC_ QO Tx Flow Ctrl 
Address: Operational Base + offset (0x0070) 
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PT 

Pause Time 

This field holds the value to be used in the Pause Time field in 
31:16)RW |0x0000 the Tx control packet. If the Pause Time bits are configured to be 

double-synchronized to the (G)MII clock domain, consecutive 

writes to this register should be performed only after at least 

ee ee clock cycles in the destination clock domain. 


15:8 [RO |0x0O reserved 


DZPQ 

Disable Zero-Quanta Pause 

When this bit is set, it disables the automatic generation of the 

zero-quanta Pause packets on de-assertion of the flow-control 

signal from the FIFO layer (MTL or external sideband flow control 
7 RW |0x0 signal sbd_flowctrl_i or mti_flowctrl_i). 

When this bit is reset, normal operation with automatic zero- 

quanta Pause packet generation is enabled. 

Values: 

1'bO: Zero-Quanta Pause packet generation is enabled 

1'b1: Zero-Quanta Pause packet generation is disabled 


PLT 

Pause Low Threshold 

This field configures the threshold of the Pause timer at which 
the input flow control signal mti_flowctrl_i (or sbd_flowctrl_i) is 
checked for automatic retransmission of the Pause packet. The 
threshold values should be always less than the Pause Time 
configured in Bits[31:16]. For example, if PT = 100H (256 

slot times), and PLT = 001, a second Pause packet is 
automatically transmitted if the mti_flowctrl_i signal is asserted 
at 228 (256-28) slot times after the first Pause packet is 
transmitted. 

Rw loxo The following list provides the threshold values for different 
values. The slot time is defined as the time taken to transmit 512 
bits (64 bytes) on the GMII or MII interface. This (approximate) 
computation is based on the packet size (64, 1518, 2000, 9018, 
16384, or 32768) + 2 Pause Packet Size + IPG in Slot Times. 
Values: 
3'b000: Pause Time minus 4 Slot Times (PT -4 slot times) 
3'b001: Pause Time minus 28 Slot Times (PT -28 slot times) 
3'b010: Pause Time minus 36 Slot Times (PT -36 slot times) 
3'b011: Pause Time minus 144 Slot Times (PT -144 slot times) 
3'b100: Pause Time minus 256 Slot Times (PT -256 slot times) 
3'b101: Pause Time minus 512 Slot Times (PT -512 slot times) 
3'b110: Reserved 


3:2 |RO |Oxo_ reserved 
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TFE 
Transmit Flow Control Enable 
Full-Duplex Mode: 
In the full-duplex mode, when this bit is set, the MAC enables 
the flow control operation to Tx Pause packets. When this bit is 
reset, the flow control operation in the MAC is disabled, and the 
MAC does not transmit any Pause packets. 

, eon Half-Duplex Mode: 
In the half-duplex mode, when this bit is set, the MAC enables 
the backpressure operation. When this bit is reset, the 
backpressure feature is disabled. 
Values: 
1'bO: Transmit Flow Control is disabled 
1'b1: Transmit Flow Control is enabled 


FCB_BPA 
Flow Control Busy or Backpressure Activate 
This bit initiates a Pause packet in the full-duplex mode and 
activates the backpressure function in the half-duplex mode if 
the TFE bit is set. 
Full-Duplex Mode: 
In the full-duplex mode, this bit should be read as 1'bO before 
writing to this register. To initiate a Pause packet, the application 
must set this bit to 1'b1. During Control packet transfer, this bit 
continues to be set to indicate that a packet transmission is in 
progress. When Pause packet transmission is complete, the MAC 
resets this bit to 1'b0. You should not write to this register until 
this bit is cleared. 

RN ex0 Half-Duplex Mode: 
When this bit is set (and TFE bit is set) in the half-duplex mode, 
the MAC asserts the backpressure. During backpressure, when 
the MAC receives a new packet, the transmitter starts sending a 
JAM pattern resulting in a collision. This control register bit is 
logically ORed with the mti_flowctrl_i input signal for the 
backpressure function. When the MAC is configured for the full- 
duplex mode, the BPA is automatically disabled. Access 
restriction applies. Setting 1 sets. Self-cleared. Setting 0 has no 
effect. 
Values: 
1'b0O: Flow Control Busy or Backpressure Activate is disabled 
1'b1: Flow Control Busy or Backpressure Activate is enabled 


GMAC MAC Rx Flow Ctrl 

Address: Operational Base + offset (0x0090) 

| Bit |Attr|ResetValue[  ———C‘Ci scription 
[31:2 [RO _|0xo0000000 [reserved 
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ee Pause Packet Detect 

A pause packet is processed when it has the unique multicast 

address specified in the IEEE 802.3. When this bit is set, the 

MAC can also detect Pause packets with unicast address of the 

station. This unicast address should be as specified in 

MAC_AddressO_High and MAC_AddressO_Low. When this bit is 

reset, the MAC only detects Pause packets with unique multicast 
Rw loxo address. 

Note: The MAC does not process a Pause packet if the multicast 

address is different from the unique multicast address. This is 

also applicable to the received PFC packet when the Priority Flow 

Control (PFC) is enabled. The unique multicast address 

(Ox01_80_C2_00_00_01) is as specified in IEEE 802.1 Qbb- 

2011. 

Values: 

1'bO: Unicast Pause Packet Detect disabled 

1'b1: Unicast Pause Packet Detect enabled 


RFE 

Receive Flow Control Enable 

When this bit is set and the MAC is operating in full-duplex 

mode, the MAC decodes the received Pause packet and disables 

its transmitter for a specified (Pause) time. When this bit is reset 

or the MAC is operating in half-duplex mode, the decode function 
RW {0x0 of the Pause packet is disabled. When PFC is enabled, flow 

control is enabled for PFC packets. The MAC decodes the 

received PFC packet and disables the Transmit queue, with 

matching priorities, for a duration of received Pause time. 

Values: 

1'bO: Receive Flow Control is disabled 

1'b1: Receive Flow Control is enabled 


GMAC_MAC_RxQ _ Ctrl4 
Address: Operational Base + offset (0x0094) 
| Bit |Attr|ResetValue|  ————i‘i scription 
31:18|RO_[0x0000_ [reserved 


VFFQ 
VLAN Tag Filter Fail Packets Queue 

17 rw loxo This field holds the Rx queue number to which the tagged 
packets failing the Destination or Source Address filter (and 
UFFQE/MFFQE not enabled) or failing the VLAN tag filter must be 
routed to. This field is valid only when the VFFQE bit is set. 


VFFQE 

VLAN Tag Filter Fail Packets Queuing Enable 

When this bit is set, the tagged packets which fail the 

Destination or Source address filter or fail the VLAN tag filter, are 

routed to the Rx Queue Number programmed in the VFFQ. When 
16 RW {0x0 this bit is reset, the tagged packets which fail the Destination or 

Source address filter or fail the VLAN tag filter are routed based 

on other routing options. This bit is valid only when the RA bit of 

the MAC_Packet_Filter register is set. 

0x0 (DISABLE): VLAN tag Filter Fail Packets Queuing is disabled 

Oxi (ENABLE): VLAN tag Filter Fail Packets Queuing is enabled 


U5:10/RO_|0x0O reserved 
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MFFQ 
Multicast Address Filter Fail Packets Queue 

RW {0x0 This field holds the Rx queue number to which the Multicast 
packets failing the Destination or Source Address filter are 
routed to. This field is valid only when the MFFQE bit is set. 


MFFQE 

Multicast Address Filter Fail Packets Queuing Enable 

When this bit is set, the Multicast packets which fail the 

Destination or Source address filter is routed to the Rx Queue 

Number programmed in the MFFQ. When this bit is reset, the 
rw loxo Multicast packets which fail the Destination or Source address 

filter is routed based on other routing options. This bit is valid 

only when the RA bit of the MAC_Packet_Filter register is set. 

0x0 (DISABLE): Multicast Address Filter Fail Packets Queuing is 

disabled 

0x1 (ENABLE): Multicast Address Filter Fail Packets Queuing is 

enabled 


7:2 |RO_|ox0O reserved 


UFFQ 
Unicast Address Filter Fail Packets Queue 

1 RW |0x0 This field holds the Rx queue number to which the Unicast 
packets failing the Destination or Source Address filter are 
routed to. This field is valid only when the UFFQE bit is set. 


UFFQE 

Unicast Address Filter Fail Packets Queuing Enable 

When this bit is set, the Unicast packets which fail the 

Destination or Source address filter is routed to the Rx Queue 

Number programmed in the UFFQ. When this bit is reset, the 

Unicast packets which fail the Destination or Source address 
RW {0x0 filter is routed based on other routing options. This bit is valid 

only when the RA bit of the MAC_Packet_Filter register is set. 

Values: 

0x0 (DISABLE): Unicast Address Filter Fail Packets Queuing is 

disabled 

0x1 (ENABLE): Unicast Address Filter Fail Packets Queuing is 

enabled 


GMAC_MAC_RxQ _ CtrlO 
Address: Operational Base + offset (0x00a0 

| Bit |Attr/ResetValue|  ——— s——“‘;S~Céi scription =—— (ss Cid 
[31:4 [RO |0x0000000_ [reserved —is‘“‘“‘“‘“(“(C*S*SC™*™C™C*S 


RXQ1EN 
Receive Queue 1 Enable 
This field is similar to the RXQOEN field. 
Values: 
Bee RW ORO 0x0 (DISABLE): Queue not enabled 
Ox1 (EN_AV): Queue enabled for AV 
0x2 (EN_DCB_GEN): Queue enabled for DCB/Generic 
0x3 (Reserved): Reserved 
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RXQOEN 
Receive Queue O Enable 
This field indicates whether Rx Queue 0 is enabled for AV or 
DCB. 
Values: 
rw. loxo 0x0 (DISABLE): Queue not enabled 
Oxi (EN_AV): Queue enabled for AV 
Ox2 (EN_DCB_GEN): Queue enabled for DCB/Generic 
0x3 (Reserved): Reserved 
Note: In multiple Rx queues configuration, all the queues are 
disabled by default. Enable the Rx queue by programming the 
corresponding field in this register. 


GMAC MAC RxQ Ctrii 
Address: Operational Base + offset (0x00a4) 
| Bit |Attr|ResetValue| ————C‘ieScription 
[31:27[RO_|OxOO ——ireserved 


FPRQ 

Frame Preemption Residue Queue 

This field holds the Rx queue number to which the residual 

preemption frames must be forwarded. Preemption frames that 
26:24|RW |Ox0 are tagged and pass the SA/DA/VLAN filtering are routed based 

on PSRQ and all other frames are treated as residual frames and 

is routed to the queue number mentioned in this field. The 

Queue-0 is used as a default queue for express frames, so this 

field cannot be programmed to a value 0. 


TPQC 

Tagged PTP over Ethernet Packets Queuing Control 

This field controls the routing of the VLAN Tagged PTPoE packets. 

If GMAC_AV_ENABLE is selected in the configuration, the 

following programmable options are allowed. 

2'b00: VLAN Tagged PTPoE packets are routed as generic VLAN 

Tagged packet (based on PSRQ for only non-AV enabled Rx 

Queues). 

2'b01: VLAN Tagged PTPoE packets are routed to Rx Queue 

specified by PTPQ field (That Rx Queue can be enabled for AV or 
23:22/RW |0x0 non-AV traffic). 

2'b10: VLAN Tagged PTPoE packets are routed to only AV 

enabled Rx Queues based on PSRQ. 

2'b11: Reserved 

If GMAC_AV_ENABLE is not selected in the configuration, the 

following programmable options are allowed. 

1'bO: VLAN Tagged PTPoE packets are routed as generic VLAN 

Tagged packet (based on PSRQ for DCB/Generic enabled Rx 

Queues). 

1'b1: VLAN Tagged PTPoE packets are routed to Rx Queues 

specified by PTPQ field. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1628 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci eesscription 


TACPQE 

Tagged AV Control Packets Queuing Enable 

When set, the MAC routes the received Tagged AV Control 

packets to the Rx queue specified by AVCPQ field. When reset, 
1 rw loxo the MAC routes the received Tagged AV Control packets based on 

the tag priority matching the PSRQ fields in MAC_RxQ_Ctrl2 and 

MAC_RxQ_Ctrl3 registers. 

Values: 

0x0 (DISABLE): Tagged AV Control Packets Queuing is disabled 

0x1 (ENABLE): Tagged AV Control Packets Queuing is enabled 

MCBCQEN 

Multicast and Broadcast Queue Enable 

This bit specifies that Multicast or Broadcast packets routing to 
20 rw loxo the Rx Queue is enabled and the Multicast or Broadcast packets 

must be routed to Rx Queue specified in MCBCQ field. 

Values: 

0x0 (DISABLE): Multicast and Broadcast Queue is disabled 

Ox1 (ENABLE): Multicast and Broadcast Queue is enabled 

reserved 


119 [RO |0x0___—reserved 


MCBCQ 
Multicast and Broadcast Queue 
This field specifies the Rx Queue onto which Multicast or 
Broadcast Packets are routed. Any Rx Queue enabled for 
Generic/DCB/AV traffic can be used to route the Multicast or 
Broadcast Packets. 
Values: 
18:16;RW |Ox0 Ox0 (QUEUEO): Receive Queue 0 
0x1 (QUEUE1): Receive Queue 1 
0x2 (QUEUE2): Receive Queue 2 
0x3 (QUEUE3): Receive Queue 3 
0x4 (QUEUE4): Receive Queue 4 
0x5 (QUEUES): Receive Queue 5 
0x6 AEDES): Receive Queue 6 
: Receive Queue 7 


5 |RO_|0xo_ si reserved 


Untagged Packet Queue 
This field indicates the Rx Queue to which Untagged Packets are 
to be routed. Any Rx Queue enabled for Generic/DCB/AV traffic 
can be used to route the Untagged Packets. 
Values: 
. 0x0 (QUEUEO): Receive Queue 0 

aa Ox1 (QUEUE1): Receive Queue 1 
Ox2 (QUEUE2): Receive Queue 2 
0x3 (QUEUE3): Receive Queue 3 
0x4 (QUEUE4): Receive Queue 4 
0x5 (QUEUES): Receive Queue 5 
0x6 (QUEUE6): Receive Queue 6 
0x7 (QUEUE7): Receive Queue 7 


11:7 |RO_|oxoo reserved 
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PTPQ 
PTP Packets Queue 
This field specifies the Rx queue on which the PTP packets sent 
over the Ethernet payload (not over IPv4 or IPv6) are routed. 
When the AV8021ASMEN bit of MAC_Timestamp_Control register 
is set, only untagged PTP over Ethernet packets are routed on an 
Rx Queue. If the bit is not set, then based on programming of 
TPQC field, both tagged and untagged PTPoE packets can be 
; routed to this Rx Queue. 

6:4 |RW |0x0 Vales: 
0x0 (QUEUEO): Receive Queue 0 
0x1 (QUEUE1): Receive Queue 1 
Ox2 (QUEUE2): Receive Queue 2 
0x3 (QUEUE3): Receive Queue 3 
Ox4 (QUEUE4): Receive Queue 4 
0x5 (QUEUES): Receive Queue 5 
0x6 (QUEUE6): Receive Queue 6 
0x7 (QUEUE7): Receive Queue 7 


3 |RO_|oxo_sreserved 


AVCPQ 
AV Untagged Control Packets Queue 
This field specifies the Receive queue on which the received AV 
tagged and untagged control packets are routed. The AV tagged 
(when TACPQE bit is set) and untagged control packets are 
routed to Receive queue specified by this field. 
Values: 
RW |0x0 Ox0 (QUEUEO): Receive Queue 0 
Ox1 (QUEUE1): Receive Queue 1 
Ox2 (QUEUE2): Receive Queue 2 
0x3 (QUEUE3): Receive Queue 3 
Ox4 (QUEUE4): Receive Queue 4 
Ox5 (QUEUES): Receive Queue 5 
Ox6 (QUEUE6): Receive Queue 6 
Ox7 (QUEUE7): Receive Queue 7 


GMAC MAC RxQ Ctri2 
Address: Operational Base + offset (0x00a8) 
| Bit |Attr|ResetValue[  ————C‘Ci scription 
[31:16[RO_|Ox0000_ [reserved 


PSRQ1 
Priorities Selected in the Receive Queue 1 
This field decides the priorities assigned to Rx Queue 1. All 
packets with priorities that match the values set in this field are 
routed to Rx Queue 1. For example, if PSRQ1[4] is set, packets 
15:8 IRW lox00 with USP field equal to 4 are routed to Rx Queue 1. The software 
must ensure that the content of this field is mutually exclusive to 
the PSRQ fields for other queues, that is, the same priority is not 
mapped to multiple Rx queues. When the DCB feature is 
selected, this field also determines the priorities to be included in 
the PFC packet sent to remote station when Rx Queue 1 crosses 
the flow control threshold settings. 


1630 
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PSRQO 
Priorities Selected in the Receive Queue 0 
This field decides the priorities assigned to Rx Queue O. All 
packets with priorities that match the values set in this field are 
routed to Rx Queue O. For example, if PSRQO[5] is set, packets 
7-0 IrRw loxoo with USP field equal to 5 are routed to Rx Queue O. The software 
: must ensure that the content of this field is mutually exclusive to 
the PSRQ fields for other queues, that is, the same priority is not 
mapped to multiple Rx queues. When the DCB feature is 
selected, this field also determines the priorities to be included in 
the PFC packet sent to remote station when Rx Queue O crosses 
the flow control threshold settings. 


GMAC MAC Interrupt Status 
Address: Operational Base + offset (Ox00b0) 


| Bit |Attr| Reset Value 
31:21|RO_[0x000 


MFRIS 

MMC FPE Receive Interrupt Status 

This bit is set high when an interrupt is generated in the MMC 

FPE Receive Interrupt Register. This bit is cleared when all bits in 
20 0x0 this interrupt register are cleared. This bit is valid only when you 

select the Enable MAC Management Counters (MMC) option along 

with FPE support. 


Values: 
Ox0O (INACTIVE): MMC FPE Receive Interrupt status not active 
Oxi (ACTIVE): MMC FPE Receive Interrupt status active 


MFTIS 

MMC FPE Transmit Interrupt Status 

This bit is set high when an interrupt is generated in the MMC 

FPE Transmit Interrupt Register. This bit is cleared when all bits 
19 0x0 in this interrupt register are cleared. This bit is valid only when 

you select the Enable MAC Management Counters (MMC) option 

along with FPE support. 


Values: 
Ox0O (INACTIVE): MMC FPE Transmit Interrupt status not active 


Ox1 (ACTIVE): MMC FPE Transmit Interrupt status active 


MDIOIS 
MDIO Interrupt Status 
This bit indicates an interrupt event after the completion of MDIO 
operation. To reset this bit, the application has to read this 
bit/Write 1 to this bit when RCWE bit of MAC_CSR_SW__Ctrl 

18 0x0 register is set. Access restriction applies. Clears on read (or write 
of 1 when RCWE bit in MAC_CSR_SW__Ctrl register is set). Self- 


set to 1 on internal event. 

Values: 

1'b0: MDIO Interrupt status not active 
1'b1: MDIO Interrupt status active 
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Frame Preemption Interrupt Status 

This bit indicates an interrupt event during the operation of 
Frame Preemption (Bits[19:16] of MAC_FPE_CTRL_STS register 
is set). To reset this bit, the application must clear the event in 
MAC_FPE_CTRL_STS that has caused the Interrupt. 

0x0 (INACTIVE): Frame Preemption Interrupt status not active 
Oxi i rT Frame Preemption Interrupt status active 


116:15|RO_|OxO_ si freserved 


Receive Status Interrupt 

This bit indicates the status of received packets. This bit is set 
when the RWT bit is set in the MAC_Rx_Tx_Status register. This 
bit is cleared when the corresponding interrupt source bit is read 
(or corresponding interrupt source bit is written to 1 when RCWE 
bit of MAC_CSR_SW__Ctrl register is set) in the 
MAC_Rx_Tx_Status register. 


1'bO: Receive Interrupt status not active 
1'b1: Receive Interrupt status active 


Transmit Status Interrupt 
This bit indicates the status of transmitted packets. This bit is set 
when any of the following bits is set in the MAC_Rx_Tx_Status 
register: 

. Excessive Collision (EXCOL) 

. Late Collision (LCOL) 

. Excessive Deferral (EXDEF) 

. Loss of Carrier (LCARR) 

. No Carrier (NCARR) 

. Jabber Timeout (TIT) 
This bit is cleared when the corresponding interrupt source bit is 
read (or corresponding interrupt source bit is written to 1 when 
RCWE bit of MAC_CSR_SW__Ctrl register is set) in the 
MAC_Rx_Tx_Status register. 


1'bO: Transmit Interrupt status not active 
1'b1: Transmit Interrupt status active 
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TSIS 

Timestamp Interrupt Status 

If the Timestamp feature is enabled, this bit is set when any of 

the following conditions is true: 

1. The system time value is equal to or exceeds the value 

specified in the Target Time High and Low registers. 

2. There is an overflow in the Seconds register. 

3. The Target Time Error occurred, that is, programmed target 

time already elapsed. 

If the Auxiliary Snapshot feature is enabled, this bit is set when 

the auxiliary snapshot trigger is asserted. In configurations other 

than EQOS_CORE, when drop transmit status is enabled in MTL, 

this bit is set when the captured transmit timestamp is updated 
12 0x0 in the MAC_Tx_Timestamp_Status_Nanoseconds and 

MAC_Tx_Timestamp_Status_Seconds registers. When PTP 

offload feature is enabled, this bit is set when the captured 

transmit timestamp is updated in the 

MAC_Tx_Timestamp_Status_Nanoseconds and 


MAC_Tx_Timestamp_Status_Seconds registers, for PTO 
generated Delay Request and Pdelay request packets. This bit is 
cleared when the corresponding interrupt source bit is read (or 
corresponding interrupt source bit is written to 1 when RCWE bit 
of MAC_CSR_SW__Ctrl register is set) in the 
MAC_Timestamp_Status register. 

Values: 

1'b0O: Timestamp Interrupt status not active 

1'b1: Timestamp Interrupt status active 


MMCRXIPIS 

MMC Receive Checksum Offload Interrupt Status 

This bit is set high when an interrupt is generated in the MMC 

Receive Checksum Offload Interrupt Register. This bit is cleared 
11 0x0 when all bits in this interrupt register are cleared. This bit is valid 

only when you select the Enable MAC Management Counters 


(MMC) and Enable Receive TCP/IP Checksum Check options. 
Values: 

1'bO: MMC Receive Checksum Offload Interrupt status not active 
1'b1: MMC Receive Checksum Offload Interrupt status active 


MMCTXIS 
MMC Transmit Interrupt Status 
This bit is set high when an interrupt is generated in the MMC 
Transmit Interrupt Register. This bit is cleared when all bits in 

10 0x0 this interrupt register are cleared. This bit is valid only when you 
select the Enable MAC Management Counters (MMC) option. 


Values: 
1'b0: MMC Transmit Interrupt status not active 
1'b1: MMC Transmit Interrupt status active 


MMCRXIS 

MMC Receive Interrupt Status 

This bit is set high when an interrupt is generated in the MMC 

Receive Interrupt Register. This bit is cleared when all bits in this 
0x0 interrupt register are cleared. This bit is valid only when you 

select the Enable MAC Management Counters (MMC) option. 


Values: 
1'bO: MMC Receive Interrupt status not active 
1'b1: MMC Receive Interrupt status active 
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MMC Interrupt Status 

This bit is set high when Bit 11, Bit 10, or Bit 9 is set high. This 
bit is cleared only when all these bits are low. This bit is valid 
only when you select the Enable MAC Management Counters 
(MMC) option. 

1'b0: MMC Interrupt status not active 

1'b1: MMC Fcc ccc status active 


7:6 |RO_|Oxo_sifreserved 


LPI Interrupt Status 

When the Energy Efficient Ethernet feature is enabled, this bit is 
set for any LPI state entry or exit in the MAC Transmitter or 
Receiver. This bit is cleared when the corresponding interrupt 
source bit of MAC_LPI_Control_Status register is read (or 
corresponding interrupt source bit of MAC_LPI_Control_ Status 
register is written to 1 when RCWE bit of MAC_CSR_SW_ Ctrl 
register is set). 


1'bO: LPI Interrupt status not active 
1'b1: LPI Interrupt status active 


PMT Interrupt Status 

This bit is set when a Magic packet or Wake-on-LAN packet is 
received in the power-down mode (RWKPRCVD and MGKPRCVD 
bits in MAC_PMT_Control_Status register). This bit is cleared 
when corresponding interrupt source bit are cleared because of a 
Read operation to the MAC_PMT_Control_Status register (or 
corresponding interrupt source bit of MAC_PMT_Control_ Status 
register is written to 1 when RCWE bit of MAC_CSR_SW_Ctrl 
register is set). 

This bit is valid only when you select the Enable Power 
Management option. 


1'bO: PMT Interrupt status not active 
1'b1: PMT Interrupt status active 


PHY Interrupt 

This bit is set when rising edge is detected on the phy_intr_i 
input. This bit is cleared when this register is read (or this bit is 
written to 1 when RCWE bit of MAC_CSR_SW_ Ctrl register is 


1'bO: PHY Interrupt not detected 
1'bi: PHY Interrupt detected 


2:1 |RO 0x0 __—reserved 
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RGSMIIIS 

RGMII or SMII Interrupt Status 

This bit is set because of any change in value of the Link Status 

of RGMII or SMII interface (LNKSTS bit in 

MAC_PHYIF_Control_ Status register). This bit is cleared when 
0x0 the MAC_PHYIF_Control_ Status register is read (or LNKSTS bit of 

MAC_PHYIF_Control_ Status register is written to 1 when RCWE 

bit of MAC_CSR_SW__Ctrl register is set). This bit is valid only 

when you select the optional RGMII or SMII PHY interface. 

Values: 

1'b0: RGMII or SMII Interrupt Status is not active 

1'bi: RGMII or SMII Interrupt Status is active 


GMAC_ MAC Interrupt Enable 
Address: Operational Base + offset (Ox00b4) 


| Bit |Attr|Reset Value] Ciescription 
31:19|RO_[0x0000 


MDIOIE 

MDIO Interrupt Enable 

When this bit is set, it enables the assertion of the interrupt 

18 RW |0x0 when MDIOIS field is set in the MAC_Interrupt_Status register. 

Values: 

1'b0O: MDIO Interrupt is disabled 

1'b1: MDIO Interrupt is enabled 

FPEIE 

Frame Preemption Interrupt Enable 

When this bit is set, it enables the assertion of the interrupt 
RW |0x0 when FPEIS field is set in the MAC_Interrupt_Status register. 

Values: 

0x0 (DISABLE): Frame Preemption Interrupt is disabled 

Oxi Ree Frame Preemption Interrupt is enabled 


116:15|RO_|OxO_sreserved 


RXSTSIE 
Receive Status Interrupt Enable 
When this bit is set, it enables the assertion of the interrupt 
signal because of the setting of RXSTSIS bit in the 
“ Me SxS MAC_Interrupt_Status register. 
Values: 
1'bO: Receive Status Interrupt is disabled 
1'b1: Receive Status Interrupt is enabled 
TXSTSIE 
Transmit Status Interrupt Enable 
When this bit is set, it enables the assertion of the interrupt 
signal because of the setting of TXSTSIS bit in the 
= RE Oxe MAC_Interrupt_Status register. 
Values: 
1'b0O: Timestamp Status Interrupt is disabled 
1'b1: Timestamp Status Interrupt is enabled 
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TSIE 
Timestamp Interrupt Enable 
When this bit is set, it enables the assertion of the interrupt 
12 rw loxo signal because of the setting of TSIS bit in MAC_Interrupt_Status 
register. 
Values: 
1'b0O: Timestamp Interrupt is disabled 
1'b1: Timestamp Interrupt is enabled 


11:6 [RO |Ox0O reserved 


LPIIE 
LPI Interrupt Enable 
When this bit is set, it enables the assertion of the interrupt 
signal because of the setting of LPIIS bit in 
? RUE ORG MAC_Interrupt_Status register. 
Values: 
1'bO: LPI Interrupt is disabled 
1'b1: LPI Interrupt is enabled 
PMTIE 
PMT Interrupt Enable 
When this bit is set, it enables the assertion of the interrupt 
signal because of the setting of PMTIS bit in 
+ RN /0x8 MAC_Interrupt_Status register. 
Values: 
1'bO: PMT Interrupt is disabled 
1'b1: PMT Interrupt is enabled 
PHYIE 
PHY Interrupt Enable 
When this bit is set, it enables the assertion of the interrupt 
rw loxo signal because of the setting of PHYIS bit in 
MAC_Interrupt_Status register. 
Values: 
1'bO: PHY Interrupt is disabled 
1' a PHY Interrupt is enabled 


2:1 |RO [oxo reserved 


RGSMIITIE 

RGMII or SMII Interrupt Enable 

When this bit is set, it enables the assertion of the interrupt 
rw loxo signal because of the setting of RGSMIIIS bit in 

MAC_Interrupt_Status register. 

Values: 

1'b0O: RGMII or SMII Interrupt is disabled 

1'b1: RGMII or SMII Interrupt is enabled 


GMAC MAC Rx Tx Status 

Address: Operational Base + offset (Ox00b8) 

| Bit |Attr|ResetValue[ Ci escription 
[31:9 [RO |0xo00000__—i[reserved 
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Receive Watchdog Timeout 

This bit is set when a packet with length greater than 2,048 
bytes is received (10, 240 bytes when Jumbo Packet mode is 
enabled) and the WD bit is reset in the MAC_Configuration 
register. This bit is set when a packet with length greater than 
16,383 bytes is received and the WD bit is set in the 
MAC_Configuration register. 

Access restriction applies. Clears on read (or write of 1 when 
RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 
internal event. 

1'bO: No receive watchdog timeout 

1' a ———————— Receive watchdog timed out 


7:6 |RO |0xO reserved 


Excessive Collisions 

When the DTIXSTS bit is set in the MTL_Operation_Mode register, 
this bit indicates that the transmission aborted after 16 
successive collisions while attempting to transmit the current 
packet. If the DR bit is set in the MAC_Configuration register, this 
bit is set after the first collision and the packet transmission is 


Access restriction applies. Clears on read (or write of 1 when 
RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 
internal event. 


1'bO: No collision 
1'bi: Excessive collision is sensed 


Late Collision 

When the DTIXSTS bit is set in the MTL_Operation_Mode register, 
this bit indicates that the packet transmission aborted because a 
collision occurred after the collision window (64 bytes including 
Preamble in MII mode; 512 bytes including Preamble and Carrier 
Extension in GMII mode). This bit is not valid if the Underflow 
error occurs. 

Access restriction applies. Clears on read (or write of 1 when 
RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 
internal event. 


1'bO: No collision 
1'b1: Late collision is sensed 


Excessive Deferral 

When the DTIXSTS bit is set in the MTL_Operation_Mode register 
and the DC bit is set in the MAC_Configuration register, this bit 
indicates that the transmission ended because of excessive 
deferral of over 24,288 bit times (155,680 in 1000/2500 Mbps 
mode or when Jumbo packet is enabled). 

Access restriction applies. Clears on read (or write of 1 when 
RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 
internal event. 


1'bO: No Excessive deferral 
1'b1: Excessive deferral 
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more transmission clock periods during packet transmission. This 
bit is valid only for packets transmitted without collision. 

Access restriction applies. Clears on read (or write of 1 when 
RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 
internal event. 

Values: 

1'bO: Carrier is present 


LCARR 
Loss of Carrier 
When the DTIXSTS bit is set in the MTL_Operation_Mode register, 
this bit indicates that the loss of carrier occurred during packet 
transmission, that is, the phy_crs_i signal was inactive for one or 
0x0 
1'b1: Loss of carrier 


Access restriction applies. Clears on read (or write of 1 when 
RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 
internal event. 

Values: 

1'bO: Carrier is present 

1'b1: No carrier 


TIT 

Transmit Jabber Timeout 

This bit indicates that the Transmit Jabber Timer expired which 

happens when the packet size exceeds 2,048 bytes (10,240 

bytes when the Jumbo packet is enabled) and JD bit is reset in 

the MAC_Configuration register. This bit is set when the packet 
0x0 size exceeds 16,383 bytes and the JD bit is set in the 

MAC_Configuration register. 

Access restriction applies. Clears on read (or write of 1 when 

RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 


NCARR 
No Carrier 
When the DTIXSTS bit is set in the MTL_Operation_Mode register, 
this bit indicates that the carrier signal from the PHY is not 
present at the end of preamble transmission. 

0x0 


internal event. 

Values: 

1'b0O: No Transmit Jabber Timeout 
1'b1: Transmit Jabber Timeout occurr 


GMAC MAC PMT Control Status 
Address: Operational Base + offset (Ox00c0O 


| Bit |Attr| Reset Value 


RWKFILTRST 
Remote Wake-Up Packet Filter Register Pointer Reset 
When this bit is set, the remote wake-up packet filter register 
pointer is reset to 3'bOO0. It is automatically cleared after 1 
clock cycle. 

31 RW '/0x0 Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 
has no effect. 
Values: 
1'b0: Remote Wake-Up Packet Filter Register Pointer is not Reset 
1'b1: Remote Wake-Up Packet Filter Register Pointer is Reset 


30:29|RO_ [Oxo [reserved 
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RWKPTR 

Remote Wake-up FIFO Pointer 

This field gives the current value (0 to 7, 15, or 31 when 4, 8, or 

16 Remote Wake-up Packet Filters are selected) of the Remote 
28:24 0x00 Wake-up Packet Filter register pointer. When the value of this 

pointer is equal to maximum for the selected number of Remote 

Wake-up Packet Filters, the contents of the Remote Wake-up 

Packet Filter Register are transferred to the clk_rx_i domain 

when a Write occurs to that 7 


123:11/RO |0x0000 reserved eee 


RWKPFE 

Remote Wake-up Packet Forwarding Enable 

When this bit is set along with RWKPKTEN, the MAC receiver 

drops all received frames until it receives the expected Wake-up 

frame. All frames after that event including the received wake-up 

frame are forwarded to application. This bit is then self-cleared 

on receiving the wake-up packet. The application can also clear 

this bit before the expected wake-up frame is received. In such 

cases, the MAC reverts to the default behavior where packets 

received are forwarded to the application. This bit must only be 

set when RWKPKTEN is set high and PWRDWN is set low. The 
10 RW {0x0 setting of this bit has no effect when PWRDWN is set high. 

Note: If Magic Packet Enable and Wake-Up Frame Enable are 

both set along with setting of this bit and Magic Packet is 

received prior to wake-up frame, this bit is self-cleared on 

receiving Magic Packet, the received Magic packet is dropped, 

and all frames after received Magic Packet are forwarded to 

application. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 

has no effect. 

Values: 

1'b0: Remote Wake-up Packet Forwarding is disabled 

1'b1: Remote Wake-up Packet Forwarding is enabled 


GLBLUCAST 

Global Unicast 

When this bit set, any unicast packet filtered by the MAC (DAF) 
RW |0x0 address recognition is detected as a remote wake-up packet. 

Values: 

1'bO: Global unicast is disabled 

1' a ———<<$$ <4 Global unicast is enabled 


8:7, |RO [Oxo freserved 
RWKPRCVD 
Remote Wake-Up Packet Received 
When this bit is set, it indicates that the power management 
event is generated because of the reception of a remote wake-up 
packet. This bit is cleared when this register is read. 
Access restriction applies. Clears on read (or write of 1 when 
RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 
internal event. 


1'b0O: Remote wake-up packet is received 
1'b1: Remote wake-up packet is received 
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MGKPRCVD 

Magic Packet Received 

When this bit is set, it indicates that the power management 
event is generated because of the reception of a magic packet. 
This bit is cleared when this register is read. 

5 0x0 Access restriction applies. Clears on read (or write of 1 when 
RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 
internal event. 
1'bO: No Magic packet is received 
1'b1: Magic packet is received 


4:3 |RO_|oxo reserved 


RWKPKTEN 

Remote Wake-Up Packet Enable 

When this bit is set, a power management event is generated 
2 RW |0x0 when the MAC receives a remote wake-up packet. 

Values: 

1'bO: Remote wake-up packet is disabled 

1'b1: Remote wake-up packet is enabled 


MGKPKTEN 

Magic Packet Enable 

When this bit is set, a power management event is generated 
1 RW |0x0 when the MAC receives a magic packet. 

Values: 

1'b0O: Magic Packet is disabled 

1'b1: Magic Packet is enabled 


PWRDWN 
Power Down 
When this bit is set, the MAC receiver drops all received packets 
until it receives the expected magic packet or remote wake-up 
packet. This bit is then self-cleared and the power-down mode is 
disabled. The software can clear this bit before the expected 
magic packet or remote wake-up packet is received. The packets 
received by the MAC after this bit is cleared are forwarded to the 
application. This bit must only be set when the Magic Packet 

RW |0x0 Enable, Global Unicast, or Remote Wake-Up Packet Enable bit is 
set high. 
Note: You can gate-off the CSR clock during the power-down 
mode. However, when the CSR clock is gated-off, you cannot 
perform any read or write operations on this register. Therefore, 
the Software cannot clear this bit. Access restriction applies. 
Setting 1 sets. Self-cleared. Setting 0 has no effect. 
Values: 
1'b0O: Power down is disabled 
1'b1: Power down is enabled 


GMAC_MAC_RWK _ Packet Filter 
Address: Operational Base + offset (0x00c4) 
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WKUPFRMFTR(cont. ) 
(4) If filters chained by And_Previous bit setting have 
complementary programming, then a frame may never pass the 
AND chained filter. For example, if Filter 2 And_Previous bit is set 
(bit 1 in Filter 2 command is set), Filter 1 Address_Type bit is set 
(bit 3 in Filter 1 command is set) indicating multicast detection 
and Filter 2 Address_Type bit is reset (bit 3 in Filter 2 command 
is reset) indicating unicast detection or vice versa, a remote 
wakeup frame does not pass the AND chained filter as a remote 
wakeup frame cannot be of both unicast and multicast address 
type. 
4. Bit O is the enable for filter i. If Bit O is not set, filter i is 
disabled. 
Filter i Byte Mask: The filter i byte mask register defines the 
bytes of the packet that are examined by filter i (0, 1, 2, 3, .., 
15) to determine whether or not a packet is a wake-up packet. 
1. The MSB (31st bit) must be zero. 
2. Bit j[30:0] is the byte mask. 
3. If Bit j (byte number) of the byte mask is set, the CRC block 
processes the Filter i Offset + j of the incoming packet; 
: otherwise Filter i Offset + j is ignored. 

oan Rv. exOc open Filter i Offset: The filter i offset register defines the offset (within 
the packet) from which the filter i examines the packets. 
1. This 8-bit pattern-offset is the offset for the filter i first byte to 
be examined. 
2. The minimum allowed offset is 12, which refers to the 13th 
byte of the packet. 
3. The offset value O refers to the first byte of the packet. 
Filter i CRC-16: The filter i CRC-16 register contains the CRC-16 
value calculated from the pattern and the byte mask 
programmed in the Remote Wakeup filter register. 
1. The 16-bit CRC calculation uses the following polynomial: G(x) 
= xX*%16 + x%15 + x%24+1 
2. Each mask, used in the hash function calculation, is compared 
with a 16-bit value associated with that mask. Each filter has the 
following: 
(1)32-bit Mask: Each bit in this mask corresponds to one byte in 
the detected packet. If the bit is 1, the corresponding byte is 
taken into the CRC16 calculation. 
(2) 8-bit Offset Pointer: Specifies the byte to start the CRC-16 
computation. The pointer and the mask are used together to 
locate the bytes to be used in the CRC-16 calculations. 
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0x00000000 


GMAC_RWK _ FilterO Byte Mask 


WKUPFRMFTR 

RWK Packet Filter 

This field contains the various controls of RWK Packet filter. 
When the Remote Wakeup Filters are to be programmed, the 
entire set of wkuppktfilter_reg registers must be written. The 
wkuppktfilter_reg register is programmed by sequentially writing 
the eight, sixteen or thirty-two register values in 
MAC_RWK_Packet_Filter register for wkuppktfilter_regO, 
wkuppktfilter_regi, ..., wkuppktfilter_reg31 respectively. The 
wkuppktfilter_reg register is read in a similar way. 

The MAC updates the wkuppktfilter_reg register current pointer 
value in RWKPTR field of MAC_PMT_Control_Status register. 

The Remote Wakeup Filters are arranged in blocks of 4 filters 
each and each such block have eight 32-bit wide registers, viz. 
wkuppktfilter_regO-7, wkuppktfilter_reg8-15, 
wkuppktfilter_reg16-23 and wkuppktfilter_reg24-31. The fields 
of Remote Wakeup Filter are described as follows: 

Filter i Command: The 4-bit filter i command controls the filter i 
operation. 

1. Bit 3 specifies the address type, defining the destination 
address type of the pattern. When the bit is set, the pattern 
applies to only multicast packets; when the bit is reset, the 
pattern applies only to unicast packet. 

2. Bit 2 (Inverse Mode), when set, reverses the logic of the 
CRC16 hash function signal, to reject a packet with matching 
CRC-16 value. Bit 2, along with Bit 1, allows a MAC to reject a 
subset of remote wake-up packets by creating filter logic such as 
"Pattern 1 AND NOT Pattern 2". 

3. Bit 1 (And_Previous) implements the Boolean logic. When set, 
the result of the current entry is logically ANDed with the result 
of the previous filter. This AND logic allows a filter pattern longer 
than 32 bytes by splitting the mask among two, three, or four 
filters. This depends on the number of filters that have the 
And_Previous bit set. The details are provided below: 

(1) The And_Previous bit setting is applicable within a set of 4 
filters. 

(2) Setting of And_Previous bit of filter that is not enabled has 
no effect, that is setting And_Previous bit of lowest number filter 
in the set of 4 filters has no effect. For example, setting of 
And_Previous bit of Filter 0 has no effect. 

(3) If And_Previous bit is set for filter to form AND chained filter, 
the AND chain breaks at the point any filter is not enabled. For 
example: If Filter 2 And_Previous bit is set (bit 1 in Filter 2 
command is set) but Filter 1 is not enabled (bit 0 in Filter 1 
command is reset), then only Filter 2 result is considered. If 
Filter 2 And_Previous bit is set (bit 1 in Filter 2 command is set), 
Filter 3 And_Previous bit is set (bit 1 in Filter 3 command is set), 
but Filter 1 is not enabled (bit O in Filter 1 command is reset), 
then only Filter 2 result ANDed with Filter 3 result is considered. 
If Filter 2 And_Previous bit is set (bit 1 in Filter 2 command is 
set), Filter 3 And_Previous bit is set (bit 1 in Filter 3 command is 
set), but Filter 2 is not enabled (bit O in Filter 2 command is 
reset), then since setting of Filter 2 And_Previous bit has no 
effect only Filter 1 result ORed with Filter 3 result is considered. 
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Address: Operational Base + offset (Ox00c4 


| Bit |Attr| Reset Value 


FilterO_Byte_Mask 
FilterO 32-bit Mask 

31:0 }|RW |OxO0000000 |Each bit in this mask corresponds to one byte in the detected 
packet. If the bit is 1', the corresponding byte is taken into the 
CRC16 calculation. 


GMAC RWK Filter1 Byte Mask 
Address: Operational Base + offset (0x00c4) 


| Bit |Attr| Reset Value 


Filter1_Byte_Mask 
Filter1 32-bit Mask 

31:0 }|RW |OxO0000000 |Each bit in this mask corresponds to one byte in the detected 
packet. If the bit is 1', the corresponding byte is taken into the 
CRC16 calculation. 


GMAC RWK Filter2 Byte Mask 
Address: Operational Base + offset (0x00c4) 


| Bit |Attr| Reset Value 


Filter2_Byte_Mask 
Filter2 32-bit Mask 

31:0 }|RW |OxO0000000 |Each bit in this mask corresponds to one byte in the detected 
packet. If the bit is 1', the corresponding byte is taken into the 
CRC16 calculation. 


GMAC RWK Filter3 Byte Mask 
Address: Operational Base + offset (0x00c4) 


| Bit |Attr| Reset Value 


Filter3_Byte_Mask 
Filter3 32-bit Mask 

31:0 |RW |Ox00000000 |Each bit in this mask corresponds to one byte in the detected 
packet. If the bit is 1', the corresponding byte is taken into the 
CRC16 calculation. 


GMAC RWK FilterO1 CRC 
Address: Operational Base + offset (Ox00c4 


| Bit |Attr| Reset Value 


Filter1_CRC 
Filter1 CRC-16 

31:16)RW |0x0000 This filter CRC-16 contains the CRC_16 value of the pattern. 
The 16-bit CRC calculation uses the following polynomial: 
G(x) = x416 + x%15 + x%2 +1 


FilterO_CRC 
FilterO CRC-16 

15:0 |RW |/0x0000 This filter CRC-16 contains the CRC_16 value of the pattern. 
The 16-bit CRC calculation uses the following polynomial: 
G(x) = x416 + x%15 + x%24+1 


GMAC_RWK _Filter23_ CRC 
Address: Operational Base + offset (0x00c4) 
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Filter3_CRC 
Filter3 CRC-16 

31:16)RW |0x0000 This filter CRC-16 contains the CRC_16 value of the pattern. 
The 16-bit CRC calculation uses the following polynomial: 
G(x) = x416 + x%15 + x%24+1 


Filter2_CRC 
Filter2 CRC-16 

15:0 |RW /0x0000 This filter CRC-16 contains the CRC_16 value of the pattern. 
The 16-bit CRC calculation uses the following polynomial: 
G(x) = x416 + x%154+ x42 +1 


GMAC RWK Filter Offset 
Address: Operational Base + offset (0x00c4) 


| Bit |Attr| Reset Value 


Filter3_Offset 
Filter3 Offset 
This filter offset defines the offset (within the packet) from which 
the filter examines the packets. 

31:24|;RW 1. This 8-bit pattern-offset is the offset for the filter first byte to 
be examined. 
2. The minimum allowed offset is 12, which refers to the 13th 
byte of the packet. 


3. The offset value O refers to the first byte of the packet. 


Filter2_Offset 
Filter2 Offset 
This filter offset defines the offset (within the packet) from which 
the filter examines the packets. 

23:16/RW |0x00 1. This 8-bit pattern-offset is the offset for the filter first byte to 
be examined. 
2. The minimum allowed offset is 12, which refers to the 13th 
byte of the packet. 
3. The offset value O refers to the first byte of the packet. 


Filter1_Offset 
Filter1 Offset 
This filter offset defines the offset (within the packet) from which 
the filter examines the packets. 

15:8 |RW |/0x00 1. This 8-bit pattern-offset is the offset for the filter first byte to 
be examined. 
2. The minimum allowed offset is 12, which refers to the 13th 
byte of the packet. 
3. The offset value O refers to the first byte of the packet. 


FilterO_Offset 
FilterO Offset 
This filter offset defines the offset (within the packet) from which 
the filter examines the packets. 

7:0 |RW 1. This 8-bit pattern-offset is the offset for the filter first byte to 
be examined. 
2. The minimum allowed offset is 12, which refers to the 13th 
byte of the packet. 


3. The offset value O refers to the first byte of the packet. 


GMAC_RWK_Filter_Command 

Address: Operational Base + offset (0x00c4) 

Bit |attr| Reset Value | ________Deseription 
31:28[RO [oxo si reserved 


WW 
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Filter3_Command 
Filter3 Command 
The 4-bit filter command controls the filter operation. 
1. Bit 3 specifies the address type, defining the destination 
address type of the pattern. When the bit is set, the pattern 
applies to only multicast packets; when the bit is reset, the 
pattern applies only to unicast packet. 
2. Bit 2 (Inverse Mode), when set, reverses the logic of the 
CRC16 hash function signal, to reject a packet with matching 
CRC_16 value. 

2EZUEW 0x0 3. Bit 2, along with Bit 1, allows a MAC to reject a subset of 
remote wake-up packets by creating filter logic such as "Pattern 
1 AND NOT Pattern 2". 
4. Bit 1 (And_Previous) implements the Boolean logic. When set, 
the result of the current entry is logically ANDed with the result 
of the previous filter. This AND logic allows a filter pattern longer 
than 32 bytes by splitting the mask among two, three, or four 
filters. This depends on the number of filters that have the 
And_Previous bit set. 
5. Bit O is the enable for filter. If Bit O is not set, filter is disabled. 


23:20|RO_|0x0___—__—|reserved 


reserved 
Filter2_Command 

Filter2 Command 

The 4-bit filter command controls the filter operation. 

1. Bit 3 specifies the address type, defining the destination 
address type of the pattern. When the bit is set, the pattern 
applies to only multicast packets; when the bit is reset, the 
pattern applies only to unicast packet. 

2. Bit 2 (Inverse Mode), when set, reverses the logic of the 
CRC16 hash function signal, to reject a packet with matching 
CRC_16 value. 

TOTO) RMY: 0x0 3. Bit 2, along with Bit 1, allows a MAC to reject a subset of 
remote wake-up packets by creating filter logic such as "Pattern 
1 AND NOT Pattern 2". 

4. Bit 1 (And_Previous) implements the Boolean logic. When set, 
the result of the current entry is logically ANDed with the result 
of the previous filter. This AND logic allows a filter pattern longer 
than 32 bytes by splitting the mask among two, three, or four 
filters. This depends on the number of filters that have the 
And_Previous bit set. 

5. Bit O is the enable for filter. If Bit O is not set, filter is disabled. 
reserved 


15:12|RO 0x0 _—_—reserved 
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Filter1_Command 

Filter1 Command 

The 4-bit filter command controls the filter operation. 

1. Bit 3 specifies the address type, defining the destination 
address type of the pattern. When the bit is set, the pattern 
applies to only multicast packets; when the bit is reset, the 
pattern applies only to unicast packet. 

2. Bit 2 (Inverse Mode), when set, reverses the logic of the 
CRC16 hash function signal, to reject a packet with matching 
CRC_16 value. 

PLS) RW 0x0 3. Bit 2, along with Bit 1, allows a MAC to reject a subset of 
remote wake-up packets by creating filter logic such as "Pattern 
1 AND NOT Pattern 2". 

4. Bit 1 (And_Previous) implements the Boolean logic. When set, 
the result of the current entry is logically ANDed with the result 
of the previous filter. This AND logic allows a filter pattern longer 
than 32 bytes by splitting the mask among two, three, or four 
filters. This depends on the number of filters that have the 
And_Previous bit set. 

Re ee Bit 0 is the enable for filter. If Bit O is not set, filter is disabled. 


7:4 |RO |OxO reserved 


FilterO_Command 

FilterO Command 

The 4-bit filter command controls the filter operation. 

1. Bit 3 specifies the address type, defining the destination 

address type of the pattern. When the bit is set, the pattern 

applies to only multicast packets; when the bit is reset, the 

pattern applies only to unicast packet. 

2. Bit 2 (Inverse Mode), when set, reverses the logic of the 

CRC16 hash function signal, to reject a packet with matching 
Rw loxo CRC_16 value. 

3. Bit 2, along with Bit 1, allows a MAC to reject a subset of 

remote ‘wake- up packets by creating filter logic such as "Pattern 

1 AND NOT Pattern 2". 

4. Bit 1 (And_Previous) implements the Boolean logic. When set, 

the result of the current entry is logically ANDed with the result 

of the previous filter. This AND logic allows a filter pattern longer 

than 32 bytes by splitting the mask among two, three, or four 

filters. This depends on the number of filters that have the 

And_Previous bit set. 

5. Bit 0 is the enable for filter. If Bit O is not set, filter is disabled. 


GMAC_MAC _ LPI Control Status 
Address: Operational Base + offset (Ox00d0) 


| Bit |Attr|ResetValue| ——Ciecription 


31:22|RO_|0x000 
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LPITCSE 
LPI Tx Clock Stop Enable 
When this bit is set, the MAC asserts sbd_tx_clk_gating_ctrl_o 
signal high after it enters Tx LPI mode to indicate that the Tx 
clock to MAC can be stopped. 
When this bit is reset, the MAC does not assert 

21 RW {0x0 sbd_tx_clk_gating_ctrl_o signal high after it enters Tx LPI mode. 
If RGMII Interface is selected, the Tx clock is required for 
transmitting the LPI pattern. The Tx Clock cannot be gated and 
so the LPITCSE bit cannot be programmed. 
Values: 
1'bO: LPI Tx Clock Stop is disabled 
1'b1: LPI Tx Clock Stop is enabled 
LPIATE 
LPI Timer Enable 
This bit controls the automatic entry of the MAC Transmitter into 
and exit out of the LPI state. When LPIATE, LPITXA and LPIEN 
bits are set, the MAC Transmitter enters LPI state only when the 
complete MAC TX data path is IDLE for a period indicated by the 
MAC_LPI_Entry_Timer register. After entering LPI state, if the 

20 rw loxo data path becomes non-IDLE (due to a new packet being 
accepted for transmission), the Transmitter exits LPI state but 
does not clear LPIEN bit. This enables the re-entry into LPI state 
when it is IDLE again. When LPIATE is 0, the LPI Auto timer is 
disabled and MAC Transmitter enters LPI state based on the 
settings of LPITXA and LPIEN bit descriptions. 
Values: 
1'bO: LPI Timer is disabled 
1'b1: LPI Timer is enabled 


LPITXA 
LPI Tx Automate 
This bit controls the behavior of the MAC when it is entering or 
coming out of the LPI mode on the Transmit side. This bit is not 
functional in the EQOS-CORE configurations in which the Tx clock 
gating is done during the LPI mode. 
If the LPITXA and LPIEN bits are set to 1, the MAC enters the LPI 
mode only after all outstanding packets (in the core) and 
pending packets (in the application interface) have been 

19 rw loxo transmitted. The MAC comes out of the LPI mode when the 
application sends any packet for transmission or the application 
issues a TX FIFO Flush command. In addition, the MAC 
automatically clears the LPIEN bit when it exits the LPI state. If 
Tx FIFO Flush is set in the FTQ bit of MTL_TxQO_Operation_Mode 
register, when the MAC is in the LPI mode, it exits the LPI mode. 
When this bit is 0, the LPIEN bit directly controls behavior of the 
MAC when it is entering or coming out of the LPI mode. 
Values: 
1'b0O: LPI Tx Automate is disabled 
1'b1: LPI Tx Automate is enabled 
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PLSEN 

PHY Link Status Enable 

This bit enables the link status received on the RGMII, SGMII, or 
SMII Receive paths to be used for activating the LPI LS TIMER. 
When this bit is set, the MAC uses the link-status bits of the 
MAC_PHYIF_Control_Status register and the PLS bit for the LPI 
LS Timer trigger. When this bit is reset, the MAC ignores the link- 
status bits of the MAC_PHYIF_Control_Status register and takes 
only the PLS bit. 

Values: 

1'bO: PHY Link Status is disabled 

1'b1: PHY Link Status is enabled 

PLS 

PHY Link Status 

This bit indicates the link status of the PHY. The MAC Transmitter 
asserts the LPI pattern only when the link status is up (OKAY) at 
least for the time indicated by the LPI LS TIMER. 

When this bit is set, the link is considered to be okay (UP) and 
when this bit is reset, the link is considered to be down. 

Values: 


LPI Enable 

When this bit is set, it instructs the MAC Transmitter to enter the 
LPI state. When this bit is reset, it instructs the MAC to exit the 
LPI state and resume normal transmission. 

This bit is cleared when the LPITXA bit is set and the MAC exits 
the LPI state because of the arrival of a new packet for 
transmission. 


Receive LPI State 
When this bit is set, it indicates that the MAC is receiving the LPI 
pattern on the GMII or MII interface. 


1'bO: Receive LPI state not detected 
1'bi: Receive LPI state detected 


Transmit LPI State 
When this bit is set, it indicates that the MAC is transmitting the 
LPI pattern on the GMII or MII interface. 


1'bO: Transmit LPI state not detected 
1'b1i: Transmit LPI state detected 


7:4 |RO 0x0 ___—reserved 
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RLPIEX 
Receive LPI Exit 
When this bit is set, it indicates that the MAC Receiver has 
stopped receiving the LPI pattern on the GMII or MII interface, 
exited the LPI state, and resumed the normal reception. This bit 
is cleared by a read into this register (or this bit is written to 1 
when RCWE bit in MAC_CSR_SW__Ctrl register is set). 
Note: This bit may not be set if the MAC stops receiving the LPI 
pattern for a very short duration, such as, less than three clock 
cycles of CSR clock. 
Values: 
1'bO: Receive LPI exit not detected 
1'b1: Receive LPI exit detected 
RLPIEN 
Receive LPI Entry 
When this bit is set, it indicates that the MAC Receiver has 
received an LPI pattern and entered the LPI state. This bit is 
cleared by a read into this register (or this bit is written to 1 
when RCWE bit in MAC_CSR_SW__Ctrl register is set). 
Note: This bit may not be set if the MAC stops receiving the LPI 
pattern for a very short duration, such as, less than three clock 
cycles of CSR clock. 
Values: 
1'bO: Receive LPI entry not detected 
1'b1: Receive LPI entry detected 
TLPIEX 
Transmit LPI Exit 
When this bit is set, it indicates that the MAC transmitter exited 
the LPI state after the application cleared the LPIEN bit and the 
LPI TW Timer has expired. This bit is cleared by a read into this 
register (or this bit is written to 1 when RCWE bit in 
MAC_CSR_SW__Ctrl register is set). 
Values: 
1'bO: Transmit LPI exit not detected 
1'b1: Transmit LPI exit detected 
TLPIEN 
Transmit LPI Entry 
When this bit is set, it indicates that the MAC Transmitter has 
entered the LPI state because of the setting of the LPIEN bit. 
This bit is cleared by a read into this register (or this bit is 
written to 1 when RCWE bit in MAC_CSR_SW__Ctrl register is 
set). 
Values: 
1'bO: Transmit LPI entry not detected 
1'b1: Transmit LPI entry detected 


GMAC MAC LPI Timers Control 
Address: Operational Base + offset (0x00d4) 
| Bit |Attr|ResetValue| = ——C—s—C‘i scription 


WW 
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LST 

LPI LS Timer 

This field specifies the minimum time (in milliseconds) for which 

the link status from the PHY should be up (OKAY) before the LPI 
25:16)RW |0x3e8 pattern can be transmitted to the PHY. The MAC does not 

transmit the LPI pattern even when the LPIEN bit is set unless 

the LPI LS Timer reaches the programmed terminal count. The 

default value of the LPI LS Timer is 1000 (1 sec) as defined in 

the IEEE standard. 


TWT 
LPI TW Timer 
. This field specifies the minimum time (in microseconds) for 
Boat Rs OKO00 which the MAC waits after it stops transmitting the LPI pattern to 
the PHY and before it resumes the normal transmission. The 
TLPIEX status bit is set after the expiry of this timer. 


GMAC MAC LPI Entry Timer 
Address: Operational Base + offset (Ox00d8 


| Bit |Attr| Reset Value 
51:20]RO [0x00 reserved 


LPIET 

LPI Entry Timer 

This field specifies the time in microseconds the MAC waits to 
19:3 |RW |0x00000 enter LPI mode, after it has transmitted all the frames. This field 

is valid and used only when LPITE and LPITXA are set to 1. Bits 

[2:0] are read-only so that the granularity of this timer is in 

steps of 8 micro-seconds. 


GMAC_MAC_1US Tic Counter 

Address: Operational Base + offset (Ox00dc) 

| Bit |Attr|ResetValue[  ———C‘i scription 
31:12[RO_ |0xo0000_—sifreserved 


TIC_1US_CNTR 
1US TIC Counter 
The application must program this counter so that the number of 
11:0 IRW lox03f clock cycles of CSR clock is lus. (Subtract 1 from the value 

' before programming). For example if the CSR clock is 1OOMHz 
then this field needs to be programmed to value 100 - 1 = 99 
(which is 0x63). This is required to generate the 1US events that 
are used to update some of the EEE related counters. 


GMAC MAC PHYIF Control Status 

Address: Operational Base + offset (OxOO0f8) 

| Bit |Attr|ResetValue| CC‘ scription 
[31:20[RO_|0xo0O_ reserved 


LNKSTS 

Link Status 

This bit indicates whether the link is up (1'b1) or down (1'bO). 
19 0x0 : 

Values: 

1'bO: Link down 

1'b1: Link up 
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LNKSPEED 
Link Speed 
This bit indicates the current speed of the link. Bit 2 is reserved 
when the MAC is configured for the SMII PHY interface. 
Values: 
2'b00: 2.5 MHz 
2'b01: 25 MHz 
2'b10: 125 MHz 
2'b1i1: Reserved 
LNKMOD 
Link Mode 
This bit indicates the current mode of operation of the link. 
Values: 
1'bO: Half-duplex mode 
1'b1: Full-duplex mode 


15:2 |RO_|0x0000 


LUD 

Link Up or Down 

This bit indicates whether the link is up or down during 

transmission of configuration in the RGMII, SGMII, or SMII 
1 RW {0x0 

interface. 

Values: 

1'bO: Link down 

1'b1: Link up 


TC 

Transmit Configuration in RGMII, SGMII, or SMII 

When set, this bit enables the transmission of duplex mode, link 
speed, and link up or down information to the PHY in the RGMII, 
SMII, or SGMII port. When this bit is reset, no such information 
is driven to the PHY. The details of this feature are provided in 
the following sections: 

1. "Reduced Gigabit Media Independent Interface" 

2. "Serial Media Independent Interface" 

3. "Serial Gigabit Media Independent Interface" 

Values: 

1'bO: Disable Transmit Configuration in RGMII, SGMII, or SMII 
1'b1: Enable Transmit Configuration in RGMII, SGMII, or SMII 


GMAC MAC Version 

Address: Operational Base + offset (0x0110) 

| Bit |Attr|ResetValue[ —————C‘i scription 
[31:16[RO_|Ox0000_ [reserved 


: USERVER 
User-defined Version 
4 RKVER 
Rockchip-defined Version 


GMAC MAC Debu 
Address: Operational Base + offset (0x0114) 


bit attr] Reset Value 
IRO_[0x0000 
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TFCSTS 
MAC Transmit Packet Controller Status 
This field indicates the state of the MAC Transmit Packet 
Controller module. 
Values: 
2'bOO: Idle state 
2'b0O1: Waiting for one of the following: Status of the previous 
packet OR IPG or back off period to be over 
2'b10: Generating and transmitting a Pause control packet (in 
full-duplex mode) 
2'b11: Transferring input packet for transmission 


MAC GMII or MII Transmit Protocol Engine Status 

When this bit is set, it indicates that the MAC GMII or MII 
transmit protocol engine is actively transmitting data, and it is 
not in the Idle state. 


1'bO: MAC GMII or MII Transmit Protocol Engine Status not 
detected 
1'b1: MAC GMII or MII Transmit Protocol Engine Status detected 


RFCFCSTS 

MAC Receive Packet Controller FIFO Status 

When this bit is set, this field indicates the active state of the 
small FIFO Read and Write controllers of the MAC Receive Packet 
Controller module. 

RPESTS 

MAC GMII or MII Receive Protocol Engine Status 

When this bit is set, it indicates that the MAC GMII or MII receive 
protocol engine is actively receiving data, and it is not in the Idle 


1'b0O: MAC GMII or MII Receive Protocol Engine Status not 
detected 
1'b1: MAC GMII or MII Receive Protocol Engine Status detected 


GMAC_MAC_HW_FeatureO 
Address: Operational Base + offset (Ox011c) 


| Bit |Attr| Reset Value| 


Po eseription 
ACTPHYSEL 
Active PHY Selected 
When you have multiple PHY interfaces in your configuration, 
this field indicates the sampled value of phy_intf_sel_i during 
reset de-assertion. 
Values: 
4'b0000: GMII or MII 
Se ial hace 4'b0001: RGMII 
4'b0010: SGMII 
4'b0011: TBI 
4'b0100: RMII 
4'b0101: RTBI 
4'b0110: SMII 
4'b0111: RevMII 
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SAVLANINS 
Source Address or VLAN Insertion Enable 
This bit is set to 1 when the Enable SA and VLAN Insertion on Tx 
option is selected. 
Values: 
1'b0O: Source Address or VLAN Insertion Enable option is not 
selected 
1'b1: Source Address or VLAN Insertion Enable option is selected 
TSSTSSEL 
Timestamp System Time Source 
This bit indicates the source of the Timestamp system time: 
This bit is set to 1 when the Enable IEEE 1588 Timestamp 
Support option is selected. 


2'bO0O: Internal 

2'b0O1: External 

2'b10: Both 

2'bi1: Reserved 

MACADR64SEL 

MAC Addresses 64-127 Selected 

This bit is set to 1 when the Enable Additional 64 MAC Address 
Registers (64-127) option is selected. 


1'bO: MAC Addresses 64-127 Select option is not selected 
1'b1: MAC Addresses 64-127 Select option is selected 
MACADR32SEL 

MAC Addresses 32-63 Selected 

This bit is set to 1 when the Enable Additional 32 MAC Address 
Registers (32-63) option is selected. 


1'b0O: MAC Addresses 32-63 Select option is not selected 
1'b1: MAC Addresses 32-63 Select option is selected 


RXCOESEL 

Receive Checksum Offload Enabled 

This bit is set to 1 when the Enable Receive TCP/IP Checksum 
Check option is selected. 


1'bO: Receive Checksum Offload Enable option is not selected 

1'b1: Receive Checksum Offload Enable option is selected 
115 |RO [0x0 _—__—reserved 

TXCOESEL 

Transmit Checksum Offload Enabled 

This bit is set to 1 when the Enable Transmit TCP/IP Checksum 

Insertion option is selected. 


1'bO: Transmit Checksum Offload Enable option is not selected 
1'b1: Transmit Checksum Offload Enable option is selected 
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Energy Efficient Ethernet Enabled 
This bit is set to 1 when the Enable Energy Efficient Ethernet 
(EEE) option is selected. 


1'bO: Energy Efficient Ethernet Enable option is not selected 
1'bi: Energy Efficient Ethernet Enable option is selected 


IEEE 1588-2008 Timestamp Enabled 
This bit is set to 1 when the Enable IEEE 1588 Timestamp 
Support option is selected. 


1'bO: IEEE 1588-2008 Timestamp Enable option is not selected. 

1'b1: IEEE 1588-2008 Timestamp Enable option is selected. 
|11:10/RO |0xO reserved 

ARPOFFSEL 

ARP Offload Enabled 

This bit is set to 1 when the Enable IPv4 ARP Offload option is 

selected. 

Values: 

1'bO: ARP Offload Enable option is not selected 

1'b1: ARP Offload Enable option is selected 

MMCSEL 

RMON Module Enable 

This bit is set to 1 when the Enable MAC Management Counters 

(MMC) option is selected. 

Values: 

1'b0: RMON Module Enable option is not selected 

1'b1: RMON Module Enable option is selected 

MGKSEL 

PMT Magic Packet Enable 

This bit is set to 1 when the Enable Magic Packet Detection 

option is selected. 

Values: 

1'b0O: PMT Magic Packet Enable option is not selected 

1'b1: PMT Magic Packet Enable option is selected 

RWKSEL 

PMT Remote Wake-up Packet Enable 

This bit is set to 1 when the Enable Remote Wake-Up Packet 

Detection option is selected. 

Values: 

1'bO0: PMT Remote Wake-up Packet Enable option is not selected 

1'b1: PMT Remote Wake-up Packet Enable option is selected 

SMASEL 

SMA (MDIO) Interface 

This bit is set to 1 when the Enable Station Management (MDIO 

Interface) option is selected. 

Values: 

1'b0: SMA (MDIO) Interface not selected 

1'b1: SMA (MDIO) Interface selected 
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VLHASH 
VLAN Hash Filter Selected 
This bit is set to 1 when the Enable VLAN Hash Table Based 
Filtering option is selected. 
Values: 
1'bO: VLAN Hash Filter not selected 
1'b1: VLAN Hash Filter selected 
PCSSEL 
PCS Registers (TBI, SGMII, or RTBI PHY interface) 
This bit is set to 1 when the TBI, SGMII, or RTBI PHY interface 
option is selected. 
Values: 
1'bO: No PCS Registers (TBI, SGMII, or RTBI PHY interface) 
1'b1: PCS Registers (TBI, SGMII, or RTBI PHY interface) 
HDSEL 
Half-duplex Support 
This bit is set to 1 when the half-duplex mode is selected. 
Values: 
1'bO: No Half-duplex support 
1'b1: Half-duplex support 
GMIISEL 
1000 Mbps Support 
This bit is set to 1 when 1000 Mbps is selected as the Mode of 
Operation. 
Values: 
1'bO: No 1000 Mbps support 
1'b1: 1000 Mbps support 
MIISEL 
10 or 100 Mbps Support 
This bit is set to 1 when 10/100 Mbps is selected as the Mode of 
Operation. 
Values: 
1'bO: No 10 or 100 Mbps support 
1'bi: 10 or 100 Mbps support 


GMAC_MAC_HW_Featurei 

Address: Operational Base + offset (0x0120) 

| Bit |Attr|ResetValue| = —C‘iecription 
31 [RO [oxo si reserved 


L3L4FNUM 
Total number of L3 or L4 Filters 
This field indicates the total number of L3 or L4 filters: 
Values: 
4'b0000: No L3 or L4 Filter 
4'b0001: 1 L3 or L4 Filter 
30:27 0x2 4'b0010: 2 L3 or L4 Filters 
4'b0011: 3 L3 or L4 Filters 
4'b0100: 4 L3 or L4 Filters 
4'b0101: 5 L3 or L4 Filters 
4'b0110: 6 L3 or L4 Filters 
4'b0111: 7 L3 or L4 Filters 
4'b1000: 8 L3 or L4 Filters 
reserved —s—“‘“(“(‘C‘C*‘“‘“CS*S*S*™C™CC*r 


26 |RO_ 0x0 reserved 
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HASHTBLSZ 

Hash Table Size 

This field indicates the size of the hash table: 
Values: 

2'bOO: No hash table 

2'b0O1: 64 

2'b10: 128 


One Step for PTP over UDP/IP Feature Enable 
This bit is set to 1 when the Enable One step timestamp for PTP 
over UDP/IP feature is selected. 


1'b0O: One Step for PTP over UDP/IP Feature is not selected 
1'b1i: One Step for PTP over UDP/IP Feature is selected 


Rx Side Only AV Feature Enable 

This bit is set to 1 when the Enable Audio Video Bridging option 
on Rx Side Only is selected. 

Values: 

1'b0O: Rx Side Only AV Feature is not selected 

1'b1: Rx Side Only AV Feature is selected 


AV Feature Enable 

This bit is set to 1 when the Enable Audio Video Bridging option 
is selected. 

Values: 

1'bO: AV Feature is not selected 

1'b1: AV Feature is selected 

DBGMEMA 

DMA Debug Registers Enable 

This bit is set to 1 when the Debug Mode Enable option is 
selected. 

Values: 

1'b0: DMA Debug Registers option is not selected 

1'b1: DMA Debug Registers option is selected 

TSOEN 

TCP Segmentation Offload Enable 

This bit is set to 1 when the Enable TCP Segmentation Offloading 
for TCP/IP Packets option is selected. 

Values: 

1'b0: TCP Segmentation Offload Feature is not selected 

1'b1: TCP Segmentation Offload Feature is selected 

SPHEN 

Split Header Feature Enable 

This bit is set to 1 when the Enable Split Header Structure option 
is selected. 

Values: 

1'bO: Split Header Feature is not selected 

1'b1: Split Header Feature is selected 
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DCBEN 

DCB Feature Enable 

This bit is set to 1 when the Enable Data Center Bridging option 
is selected. 

Values: 

1'bO: DCB Feature is not selected 

1'b1: DCB Feature is selected 

ADDR64 

Address Width 

This field indicates the configured address width: 

Values: 

2'b00: 32 

2'bO1: 40 

2'b10: 48 

2'b11: Reserved 

ADVTHWORD 

IEEE 1588 High Word Register Enable 

This bit is set to 1 when the Add IEEE 1588 Higher Word Register 
option is selected. 

Values: 

1'bO: IEEE 1588 High Word Register option is not selected 
1'b1: IEEE 1588 High Word Register option is selected 

PTOEN 

PTP Offload Enable 

This bit is set to 1 when the Enable PTP Timestamp Offload 
Feature is selected. 

Values: 

1'bO: PTP Offload feature is not selected 

1'b1: PTP Offload feature is selected 

OSTEN 

One-Step Timestamping Enable 

This bit is set to 1 when the Enable One-Step Timestamp Feature 
is selected. 

Values: 

1'bO: One-Step Timestamping feature is not selected 

1'b1: One-Step Timestamping feature is selected 

TXFIFOSIZE 

MTL Transmit FIFO Size 

This field contains the configured value of MTL Tx FIFO in bytes 
expressed as Log to base 2 minus 7, that is, Log2(TXFIFO_SIZE) 
-7: 

Values: 

5'b00000: 128 bytes 


5'bo0001: 
5'b00010: 
5'b00011: 
5'b00100: 
5'b00101: 
5'b00110: 
5'b00111: 
5'b01000: 
5'b01001: 
5'b01010: 
5'b01011: 


256 bytes 
512 bytes 
1024 bytes 
2048 bytes 
4096 bytes 
8192 bytes 
16384 bytes 
32 KB 

64 KB 

128 KB 
Reserved 
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SPRAM 
Single Port RAM Enable 
This bit is set to 1 when the Use single port RAM Feature is 
selected. 
Values: 
1'bO: Single Port RAM feature is not selected 
1'b1: Single Port RAM feature is selected 


RXFIFOSIZE 

MTL Receive FIFO Size 

This field contains the configured value of MTL Rx FIFO in bytes 
expressed as Log to base 2 minus 7, that is, Log2(RXFIFO_SIZE) 
a A 


Values: 

5'b0O0000: 
5'b00001: 
5'b00010: 
5'b00011: 
5'b00100: 
5'b00101: 
5'b00110: 


128 bytes 
256 bytes 
512 bytes 
1024 bytes 
2048 bytes 
4096 bytes 
8192 bytes 


5'b00111: 
5'b01000: 
5'b01001: 
5'b01010: 
5'b01011: 
5'b01100: 


16384 bytes 
32 KB 

64 KB 

128 KB 

256 KB 
Reserved 


GMAC_MAC_ HW _Feature2 

Address: Operational Base + offset (0x0124 

| Bit |Attr[ResetValue|  ——— <s——“i;‘“C;C™Céi eScription =—— ($a (ss —Ci—CSCid 
31 [RO [Oxo ——sireserved ee —(—“‘“‘“(CS*s*s*s*s~s~s~s~s~s~—~S—C—CS 


AUXSNAPNUM 
Number of Auxiliary Snapshot Inputs 
This field indicates the number of auxiliary snapshot inputs: 
Values: 
30:28 cy O00: No auxiliary input 
3'bO01: 1 auxiliary input 
3'bO010: 2 auxiliary input 
3'b011: 3 auxiliary input 
3'b100: 4 auxiliary input 
3'b101: Reserved 


27 |RO_|Oxo_—sireserved 


PPSOUTNUM 
Number of PPS Outputs 
This field indicates the number of PPS outputs: 
Values: 
3'b000: No PPS output 
anes 3'b001: 1 PPS output 
3'b010: 2 PPS output 
3'b011: 3 PPS output 
3'b100: 4 PPS output 
3'b101: Reserved 


23:22/RO_|OxO_ reserved 
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TXCHCNT 
Number of DMA Transmit Channels 
This field indicates the number of DMA Transmit channels: 
Values: 
4'b0OO00: 1 MTL Tx Channel 
4'b0001: 2 MTL Tx Channels 
etete ost 4'b0010: 3 MTL Tx Channels 
4'b0011: 4 MTL Tx Channels 
4'b0100: 5 MTL Tx Channels 
4'b0101: 6 MTL Tx Channels 
4'b0110: 7 MTL Tx Channels 
4'b0111: 8 MTL Tx Channels 


117:16|RO_|0x0_ reserved 


reserved —“(‘“‘C:;S™S*™*™C™C™COCCCCSCisC 
RXCHCNT 
Number of DMA Receive Channels 
This field indicates the number of DMA Receive channels: 
Values: 
4'b0000: 1 MTL Rx Channel 
4'b0001: 2 MTL Rx Channels 
ate ox 4'b0010: 3 MTL Rx Channels 
4'b0011: 4 MTL Rx Channels 
4'b0100: 5 MTL Rx Channels 
4'b0101: 6 MTL Rx Channels 
4'b0110: 7 MTL Rx Channels 
: 8 MTL Rx Channels 
reserved —iss—“‘“‘“(CS*s‘“‘“‘“CS*™*™*C~* 


}11:10/RO_|0x0____—reserved 


Number of MTL Transmit Queues 

This field indicates the number of MTL Transmit queues: 
: 1 MTL Tx Queue 

Ox : 2 MTL Tx Queues 

: 3 MTL Tx Queues 
: 4 MTL Tx Queues 

4'b0100: 5 MTL Tx Queues 
: 6 MTL Tx Queues 

4'b0110: 7 MTL Tx Queues 
: 8 MTL Tx Queues 


5:4 |RO |oxo sireserved 


Number of MTL Receive Queues 
This field indicates the number of MTL Receive queues: 


: 1 MTL Rx Queue 
: 2 MTL Rx Queues 
: 3 MTL Rx Queues 
: 4 MTL Rx Queues 
: 5 MTL Rx Queues 
: 6 MTL Rx Queues 
4'b0110: 7 MTL Rx Queues 
: 8 MTL Rx Queues 


GMAC_MAC_HW_Feature3 
Address: Operational Base + offset (0x0128) 
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31:30/RO |OxO_si reserved 
ASP 
Automotive Safety Package 
Following are the encoding for the different Safety features. 
Values: 
2'b00: No Safety features selected 
2'b0O1: Only "ECC protection for external memory" feature is 
selected 
2'b10: All the Automotive Safety features are selected without 
the "Parity Port Enable for external interface" feature 
2'b11: All the Automotive Safety features are selected with the 
"Parity Port Enable for external interface" feature 


Time Based Scheduling Enable 
This bit is set to 1 when the Time Based Scheduling feature is 
selected. 


1'bO: Time Based Scheduling Enable feature is not selected 
1'b1: Time Based Scheduling Enable feature is selected 


Frame Preemption Enable 
This bit is set to 1 when the Enable Frame preemption feature is 
selected. 


1'b0O: Frame Preemption Enable feature is not selected 
1'b1: Frame Ma ee Enable feature is selected 


25:22|RO_ [Oxo reserved 


Width of the Time Interval field in the Gate Control List 
This field indicates the width of the Configured Time Interval 
Field. 

21:20 Values: 
2'bO0: Width not configured 
2'bO1: 16 
2'b10: 20 
2'bi1: 24 
ESTDEP 
Depth of the Gate Control List 
This field indicates the depth of Gate Control list expressed as 
Log2(GMAC_EST_DEP)-5. 
Values: 

; 3'bO00: No Depth configured 

19:17/RW |0x3 3'b001: 64 
3'b010: 128 
3'b011: 256 
3'b100: 512 
3'b101: 1024 
3'b110: Reserved 
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Enhancements to Scheduling Traffic Enable 
This bit is set to 1 when the Enable Enhancements to Scheduling 
Traffic feature is selected. 

16 Ox1 : 
1'bO: Enable Enhancements to Scheduling Traffic feature is not 
selected 
1'b1: Enable Enhancements to Scheduling Traffic feature is 
selected 


15 [RO [Oxo si reserved 
FRPES 
Flexible Receive Parser Table Entries size 
This field indicates the Max Number of Parser Entries supported 
by Flexible Receive Parser. 
Values: 
2'b00O: 64 Entries 
2'b01: 128 Entries 
2'b10: 256 Entries 
2'b11: Reserved 
FRPBS 
Flexible Receive Parser Buffer size 
This field indicates the supported Max Number of bytes of the 
packet data to be Parsed by Flexible Receive Parser. 
Values: 
2'b0O0: 64 Bytes 
2'b01: 128 Bytes 
2'b10: 256 Bytes 
2'b11: Reserved 
FRPSEL 
Flexible Receive Parser Selected 
This bit is set to 1 when the Enable Flexible Programmable 
Receive Parser option is selected. 
Values: 
1'bO: Flexible Receive Parser feature is not selected 
1'b1: Flexible Receive Parser feature is selected 
PDUPSEL 
Broadcast/Multicast Packet Duplication 
This bit is set to 1 when the Broadcast/Multicast Packet 
Duplication feature is selected. 
Values: 
1'bO: Broadcast/Multicast Packet Duplication feature is not 
selected 
1'b1: Broadcast/Multicast Packet Duplication feature is selected 


Double VLAN Tag Processing Selected 
This bit is set to 1 when the Enable Double VLAN Processing 
Feature is selected. 


1'b1: Double VLAN option is selected 
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Queue/Channel based VLAN tag insertion on Tx Enable 

This bit is set to 1 when the Enable Queue/Channel based VLAN 
tag insertion on Tx Feature is selected. 

1'b0O: Enable Queue/Channel based VLAN tag insertion on Tx 
feature is not selected 

1'b1: Enable Queue/Channel based VLAN tag insertion on Tx 
| is selected 


3 RO_|OxO_ si reserved 


Number of Extended VLAN Tag Filters Enabled 
This field indicates the Number of Extended VLAN Tag Filters 
selected: 


: No Extended Rx VLAN Filters 
: 4 Extended Rx VLAN Filters 

: 8 Extended Rx VLAN Filters 

: 16 Extended Rx VLAN Filters 
: 24 Extended Rx VLAN Filters 
: 32 Extended Rx VLAN Filters 
: Reserved 


GMAC MAC MDIO Address 

Address: Operational Base + offset (0x0200) 

| Bit |Attr|ResetValue| = ——s—C‘i scription 
31:28[RO_|OxO_ si reserved 


PSE 

Preamble Suppression Enable 

When this bit is set, the SMA suppresses the 32-bit preamble 

and transmits MDIO frames with only 1 preamble bit. When this 
27 RW |0x0 bit is 0, the MDIO frame always has 32 bits of preamble as 

defined in the IEEE specifications. 

Values: 

1'bO: Preamble Suppression disabled 

1'b1: Preamble Suppression enabled 


BTB 

Back to Back transactions 

When this bit is set and the NTC has value greater than O, then 

the MAC informs the completion of a read or write command at 

the end of frame transfer (before the trailing clocks are 

transmitted). The software can thus initiate the next command 

which is executed immediately irrespective of the number trailing 
26 RW {0x0 clocks generated for the previous frame. When this bit is reset, 

then the read/write command completion (GB is cleared) only 

after the trailing clocks are generated. In this mode, it is ensured 

that the NTC is always generated after each frame. This bit must 

not be set when NTC=0. 

Values: 

1'b0O: Back to Back transactions disabled 

1'b1: Back to Back transactions enabled 
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PA 
Physical Layer Address 
: This field indicates which Clause 22 PHY devices (out of 32 
oe RW OX08 devices) the MAC is accessing. For RevMII, this field gives the 
PHY Address of the RevMII module. This field indicates which 
Clause 45 capable PHYs (out of 32 PHYs) the MAC is accessing. 
RDA 
Register/Device Address 
: These bits select the PHY register in selected Clause 22 PHY 
SUT SR 0x00 device. For RevMII, these bits select the CSR register in the 
RevMII Registers set. These bits select the Device (MMD) in 
selected Clause 45 capable PHY. 


5 |RO_|0xO_sireserved 


NTC 

Number of Trailing Clocks 

This field controls the number of trailing clock cycles generated 
14:12;/RW |0x0 on gmii_mdc_o (MDC) after the end of transmission of MDIO 

frame. The valid values can be from 0 to 7. Programming the 

value to 3'h3 indicates that there are additional three clock 

cycles on the MDC line after the end of MDIO frame transfer. 


CR 

CSR Clock Range 

The CSR Clock Range selection determines the frequency of the 

MDC clock according to the CSR clock frequency used in your 

design: 

4'b0000: CSR clock = 60-100 MHz; MDC clock = CSR clock/42 

4'b0001: CSR clock = 100-150 MHz; MDC clock = CSR clock/62 

4'b0010: CSR clock = 20-35 MHz; MDC clock = CSR clock/16 

4'b0011: CSR clock = 35-60 MHz; MDC clock = CSR clock/26 

4'b0100: CSR clock = 150-250 MHz; MDC clock = CSR clock/102 

4'b0101: CSR clock = 250-300 MHz; MDC clock = CSR clock/124 

4'b0110: CSR clock = 300-500 MHz; MDC clock = CSR clock/204 

4'b0111: CSR clock = 500-800 MHz; MDC clock = CSR clock/324 

The suggested range of CSR clock frequency applicable for each 

value (when Bit 11 = 0) ensures that the MDC clock is 

approximately between 1.0 MHz to 2.5 MHz frequency range. 

When Bit 11 is set, you can achieve a higher frequency of the 
11:8 |RW |0x0 MDC clock than the frequency limit of 2.5 MHz (specified in the 

IEEE 802.3) and program a clock divider of lower value. For 

example, when CSR clock is of 100 MHz frequency and you 

program these bits as 1010, the resultant MDC clock is of 12.5 

MHz which is above the range specified in IEEE 802.3. Program 

the following values only if the interfacing chips support faster 

MDC clocks: 

4'b1000: CSR clock/4 

4'b1001: CSR clock/6 

4'b1010: CSR clock/8 

4'b1011: CSR clock/10 

4'b1100: CSR clock/12 

4'b1101: CSR clock/14 

4'b1110: CSR clock/16 

4'b1111: CSR clock/18 

These bits are not used for accessing RevMII. These bits are 

read-only if the RevMII interface is selected as single PHY 

interface. 


7:5 |RO |0xo reserved 
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SKAP 

Skip Address Packet 

When this bit is set, the SMA does not send the address packets 
4 rw loxo before read, write, or post-read increment address packets. This 

bit is valid only when C45E is set. 

Values: 

1'bO: Skip Address Packet is disabled 

1'b1: Skip Address Packet is enabled 


GOC_1 
GMII Operation Command 1 
This bit is higher bit of the operation command to the PHY or 
RevMII, GOC_1 and GOC_O is encoded as follows: 
2'b00: Reserved 
2'b01: Write 
3 RW |0x0 2'b10: Post Read Increment Address for Clause 45 PHY 
2'b11: Read 
When Clause 22 PHY or RevMII is enabled, only Write and Read 
commands are valid. 
Values: 
1'bO: GMII Operation Command 1 is disabled 
1'b1: GMII Operation Command 1 is enabled 


GOC_0 

GMII Operation Command 0 

This is the lower bit of the operation command to the PHY or 

RevMII. When in SMA mode (MDIO master) this bit along with 
> rw loxo GOC_1 determines the operation to be performed to the PHY. 

When only RevMII is selected in configuration this bit is read- 

only and tied to 1. 

Values: 

1'b0O: GMII Operation Command 0 is disabled 

1'b1: GMII Operation Command 0 is enabled 

C45E 

Clause 45 PHY Enable 

When this bit is set, Clause 45 capable PHY is connected to 

MDIO. When this bit is reset, Clause 22 capable PHY is connected 
1 RW |0x0 

to MDIO. 

Values: 

1'b0O: Clause 45 PHY is disabled 

1'b1: Clause 45 PHY is enabled 
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ae Busy 
The application sets this bit to instruct the SMA to initiate a Read 
or Write access to the MDIO slave. The MAC clears this bit after 
the MDIO frame transfer is completed. Hence the software must 
not write or change any of the fields in MAC_MDIO_Address and 
MAC_MDIO_Data registers as long as this bit is set. 
For write transfers, the application must first write 16-bit data in 
the GDI field (and also RA field when C45E is set) in 

rw loxo MAC_MDIO_Data register before setting this bit. When C45E is 
set, it should also write into the RA field of MAC_MDIO_ Data 
register before initiating a read transfer. When a read transfer is 

completed (GB=0), the data read from the PHY register is valid 

in the GD field of the MAC_MDIO_Data register. 
Note: Even if the addressed PHY is not present, there is no 
change in the functionality of this bit. Access restriction applies. 
Setting 1 sets. Self-cleared. Setting 0 has no effect. 
Values: 
1'bO: GMII Busy is disabled 
1'b1: GMII Busy is enabled 


GMAC MAC MDIO Data 
Address: Operational Base + offset (0x0204) 


Bit |Attr| Reset Value|____________Deseription _| 
31:17|RO_|0x0000 


rw loxo ee Address 
This field is valid only when C45E is set. It contains the Register 
Address in the PHY to which the MDIO frame is intended for. 


GD 
GMII Data 
7 This field contains the 16-bit data value read from the PHY or 
a ee ORee08 RevMII after a Management Read operation or the 16-bit data 
value to be written to the PHY or RevMII before a Management 
Write operation. 


GMAC MAC ARP Address 
Address: Operational Base + offset (0x0210 


| Bit |Attr| Reset Value 


ARPPA 

ARP Protocol Address 

This field contains the IPv4 Destination Address of the MAC. This 
31:0 J|RW |Ox00000000 |address is used for perfect match with the Protocol Address of 

Target field in the received ARP packet. 

This field is available only when the Enable IPv4 ARP Offload 

option is selected. 


GMAC MAC CSR SW Ctrl 

Address: Operational Base + offset (0x0230) 

| Bit |Attr|ResetValue[ Ci scription 
[31:1 [RO _|0x00000000 [reserved 
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RCWE 

Register Clear on Write 1 Enable 

When this bit is set, the access mode of some register fields 

changes to Clear on Write 1, the application needs to set that 
RW {0x0 respective bit to 1 to clear it. When this bit is reset, the access 

mode of these register fields remain as Clear on Read. 

Values: 

1'bO: Register Clear on Write 1 is disabled 

1'b1: Register Clear on Write 1 is enabled 


GMAC_MAC FPE CTRL STS 

Address: Operational Base + offset (0x0234 

| Bit [Attr|Reset Value] ——“i‘“;C@eScription — 
[31:20[RO_|0x0O0O_——si|reserved ee —“‘“(‘“(*Cs‘“‘“‘“‘CS*SCSC~sS 


TRSP 

Transmitted Respond Frame 

Set when a Respond mPacket is transmitted (triggered by setting 
SRSP field). An interrupt can be generated for this event if FPEIE 
bit of MAC_Interrupt_Enable is set. Access restriction applies. 

19 RW |0x0 Clears on read (or write of 1 when RCWE bit in 
MAC_CSR_SW_ Ctrl register is set). Self-set to 1 on internal 
event. 

Values: 
0x0 (INACTIVE): Not transmitted Respond Frame 
Oxi (ACTIVE): transmitted Respond Frame 


TVER 

Transmitted Verify Frame 

Set when a Verify mPacket is transmitted (triggered by setting 
SVER field). An interrupt can be generated for this event if FPEIE 
bit of MAC_Interrupt_Enable is set. Access restriction applies. 

18 RW {0x0 Clears on read (or write of 1 when RCWE bit in 
MAC_CSR_SW__Ctrl register is set). Self-set to 1 on internal 
event. 

Values: 

0x0 (INACTIVE): Not transmitted Verify Frame 

Ox1 (ACTIVE): transmitted Verify Frame 

RRSP 

Received Respond Frame 

Set when a Respond mPacket is received. An interrupt can be 
generated for this event if FPEIE bit of MAC_Interrupt_Enable is 
set. 

17 RW |0Ox0 Access restriction applies. Clears on read (or write of 1 when 
RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 
internal event. 

Values: 
0x0 (INACTIVE): Not received Respond Frame 
Oxi (ACTIVE): Received Respond Frame 
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RVER 

Received Verify Frame 

Set when a Verify mPacket is received. An interrupt can be 
generated for this event if FPEIE bit of MAC_Interrupt_Enable is 
set. 

16 RW {0x0 Access restriction applies. Clears on read (or write of 1 when 
RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set to 1 on 
internal event. 

Values: 
0x0 (INACTIVE): Not received Verify Frame 
Ox1 (ACTIVE): Received Verify Frame 


15:4 [RO |0xo0O_ [reserved 
S1_SET_O 
Reserved, Must be set to "0". This field is reserved for Internal 
use, and must always be set to "0" unless instructed by 
Rockchip. Setting to "1" might cause unexpected behavior in the 


Send Respond mPacket 

When set indicates hardware to send a Respond mPacket. Reset 
by hardware after sending the Respond mPacket. Access 
restriction applies. Setting 1 sets. Self-cleared. Setting 0 has no 


0x0 (DISABLE): Send Respond mPacket is disabled 
Oxi (ENABLE): Send Respond mPacket is enabled 


When set indicates hardware to send a verify mPacket. Reset by 
hardware after sending the Verify mPacket. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 
has no effect. 


Enable Tx Frame Preemption 
When set Frame Preemption Tx functionality is enabled. 


0x0 (DISABLE): Tx Frame Preemption is disabled 
Oxi (ENABLE): Tx Frame Preemption is enabled 


Send Verify mPacket 
1 


GMAC_MAC_ Ext Cfgi 
Address: Operational Base + offset (0x0238 


| Bit |Attr|ResetValue| ss S—C‘iescription 
31:10|RO_|0x000000 


WW 
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SPLM 
Split Mode 
These bits indicate the mode of splitting the incoming Rx 
packets. 
Values: 

Rw loxo 0x0 (L3L4): Split at L3/L4 header 
Oxi (L2OFST): Split at L2 header with an offset. Always Split at 
SPLOFST bytes from the beginning of Length/Type field of the 
Frame 
0x2 (COMBN): Combination mode: Split similar to SPLM=00 for 
IP packets that are untagged or tagged and VLAN stripped 
0x3 a ee Reserved 


7 |RO_ [oxo sireserved ——“‘“‘“‘“‘“‘“(“(‘(“(;™C*dzr 


SPLOFST 
Split Offset 

rw lox00 These bits indicate the value of offset from the beginning of 
Length/Type field at which header split should take place when 
the appropriate SPLM is selected. The reset value of this field is 2 
bytes indicating a split at L2 header. Value is in terms of bytes. 


GMAC_MAC Presn_Time_ns 

Address: Operational Base + offset (0x0240 

| Bit |Attr/ResetValue|  ——— s———“*‘“‘C;W:#Cé eScription =— 
31:21[RO [0x000O_——sifreserved — — —“(‘“‘“‘“(“(‘(‘(‘(‘(SC~*é‘z 


MPTN 
. MAC 1722 Presentation Time in ns 
eee x000008 These bits indicate the value of the 32-bit binary rollover 
equivalent time of the PTP System Time in ns. 


GMAC_MAC Presn_ Time Updt 
Address: Operational Base + offset (0x0244 


| Bit |Attr| Reset Value 


MPTU 

MAC 1722 Presentation Time Update 

This field holds the init value or the update value for the 

presentation time. When used for update, this field holds the 32- 

bit value in ns, that should be added to the Current Presentation 
Bt O RM exoooenoee Time Counter value. Init happens when TSINIT is set, and 

update happens when the TSUPDT bit is set (TSINIT and TSINIT 

defined in MAC_Timestamp_ Control register). 

When ADDSUB field of MAC_System_Time_Nanoseconds_Update 

is set, this value is directly used for subtraction. 


GMAC_ MAC AddressO_ High 
Address: Operational Base + offset (0x0300) 


| Bit |Attr| Reset Value| 


Po eseription 
AE 
Address Enable 
This bit is always set to 1. 
at ont Values: 
1'bO: This bit must be always set to 1 
1'b1: This bit is always set to 1 
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SA 

Source Address 

When this bit is set, the MAC Address1[47:0] is used to compare 

with the SA fields of the received packet. When this bit is reset, 
30 RW |Ox0 the MAC Address1[47:0] is used to compare with the DA fields of 

the received packet. 

Values: 

0x0 (DA): Compare with Destination Address 

0x1 (SA): Compare with Source Address 


MBC 
Mask Byte Control 
These bits are mask control bits for comparing each of the MAC 
Address bytes. When set high, the MAC does not compare the 
corresponding byte of received DA or SA with the contents of 
MAC Address1 registers. Each bit controls the masking of the 
. bytes as follows: 

oye one Bit 29: MAC_Address0_High[15:8] 
Bit 28: MAC_AddressO_High[7:0] 
Bit 27: MAC_AddressO_Low[31:24] 
Bit 24: MAC_AddressO_Low[7:0] 
You can filter a group of addresses (known as group address 
Ree eee by masking one or more bytes of the address. 


23:17/RO_|0xo0_ reserved 


DCS 
DMA Channel Select 
If the PDC bit of MAC_Ext_Configuration register is not set: This 
field contains the binary representation of the DMA Channel 

rw {oxo number to which an Rx packet whose DA matches the MAC 
AddressO content is routed. 
If the PDC bit of MAC_Ext_Configuration register is set: This field 
contains the one-hot representation of one or more DMA Channel 
numbers to which an Rx packet whose DA matches the MAC 
AddressO content is routed. 


ADDRHI 
MAC AddressO[47:32] 
15:0 Rw loxefft This field contains the upper 16 bits [47:32] of the first 6-byte 
; MAC address. The MAC uses this field for filtering the received 
packets and inserting the MAC address in the Transmit Flow 
Control (Pause) Packets. 


GMAC_MAC_AddressO_Low 
Address: Operational Base + offset (0x0304) 


| Bit |Attr| Reset Value_| 


Po eseription 
ADDRLO 
MAC AddressO[31:0] 
; This field contains the lower 32 bits of the first 6-byte MAC 
S270, RWG Oxtninetst address. The MAC uses this field for filtering the received packets 
and inserting the MAC address in the Transmit Flow Control 
(Pause) Packets. 


GMAC_MMC_ Control 
Address: Operational Base + offset (0x0700) 


Bit |attr| Reset Value} ______Deseription 
31:9 |RO |0x000000 
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UCDBC 
Update MMC Counters for Dropped Broadcast Packets 
Note: The CNTRST bit has a higher priority than the CNTPRST 
bit. Therefore, when the software tries to set both bits in the 
same write cycle, all counters are cleared and the CNTPRST bit is 
not set. 
When set, the MAC updates all related MMC Counters for 

rw loxo Broadcast packets that are dropped because of the setting of the 
DBF bit of MAC_Packet_Filter register. 
When reset, the MMC Counters are not updated for dropped 
Broadcast packets. 
Values: 
1'b0O: Update MMC Counters for Dropped Broadcast Packets is 
disabled 
1'b1: Update MMC Counters for Dropped Broadcast Packets is 
enabled 


7:6 |RO_|Oxo_ reserved 


CNTPRSTLVL 
Full-Half Preset 
When this bit is low and the CNTPRST bit is set, all MMC counters 
get preset to almost-half value. All octet counters get preset to 
Ox7FFF_F800 (Half 2KBytes) and all packet-counters gets preset 
to Ox7FFF_FFFO (Half 16). When this bit is high and the CNTPRST 
bit is set, all MMC counters get preset to almost-full value. All 

5 rw {oxo octet counters get preset to OxFFFF_F800 (Full 2KBytes) and all 
packet-counters gets preset to OxFFFF_FFFO (Full 16). For 16-bit 
counters, the almost-half preset values are 0x7800 and 0x7FFO 
for the respective octet and packet counters. Similarly, the 
almost-full preset values for the 16-bit counters are OxF800 and 
OxFFFO. 
Values: 
1'bO: Full-Half Preset is disabled 
1'b1: Full-Half Preset is enabled 


CNTPRST 
Counters Preset 
When this bit is set, all counters are initialized or preset to 
almost full or almost half according to the CNTPRSTLVL bit. This 
bit is cleared automatically after 1 clock cycle. This bit, along 

4 rw loxo with the CNTPRSTLVL bit, is useful for debugging and testing the 
assertion of interrupts because of MMC counter becoming half- 
full or full. Access restriction applies. Self-cleared. Setting 0 
clears. Setting 1 sets. 
Values: 
1'bO: Counters Preset is disabled 
1'b1: Counters Preset is enabled 
CNTFREEZ 
MMC Counter Freeze 
When this bit is set, it freezes all MMC counters to their current 
value. Until this bit is reset to 0, no MMC counter is updated 

3 rw loxo because of any transmitted or received packet. If any MMC 
counter is read with the Reset on Read bit set, then that counter 
is also cleared in this mode. 
Values: 
1'bO: MMC Counter Freeze is disabled 
1'b1: MMC Counter Freeze is enabled 
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RSTONRD 
Reset on Read 
When this bit is set, the MMC counters are reset to zero after 
Read (self-clearing after reset). The counters are cleared when 
the least significant byte lane (Bits[7:0]) is read. 
Values: 
1'bO: Reset on Read is disabled 
1'b1: Reset on Read is enabled 


CNTSTOPRO 
Counter Stop Rollover 
When this bit is set, the counter does not roll over to zero after 


reaching the maximum value. 

Values: 

1'bO: Counter Stop Rollover is disabled 

1'b1: Counter Stop Rollover is enabled 

CNTRST 

Counters Reset 

When this bit is set, all counters are reset. This bit is cleared 
automatically after 1 clock cycle. 

Access restriction applies. Self-cleared. Setting 0 clears. Setting 
1 sets. 

Values: 

1'bO: Counters are not reset 

1'b1: All counters are reset 


GMAC_MMC_Rx_Interrupt 
Address: Operational Base + offset (0x0704) 


bit |Attr[Reset Value{____Description __ 
31:24|RO_ [0x00 reserved 


RXWDOGPIS 

MMC Receive Watchdog Error Packet Counter Interrupt Status 
This bit is set when the rxwatchdog error counter reaches half of 
the maximum value or the maximum value. Access restriction 
applies. Clears on read. Self-set to 1 on internal event. 

0x0 (INACTIVE): MMC Receive Watchdog Error Packet Counter 
Interrupt Status not detected 

Oxi (ACTIVE): MMC Receive Watchdog Error Packet Counter 
a pt Status detected 


22. [RO |OxO_—ireserved 
RXFOVPIS 
MMC Receive FIFO Overflow Packet Counter Interrupt Status 
This bit is set when the rxfifooverflow counter reaches half of the 
maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


1'bO: MMC Receive FIFO Overflow Packet Counter Interrupt 
Status not detected 

1'b1: MMC Receive FIFO Overflow Packet Counter Interrupt 
Status detected 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1671 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue] Ci eesscription 


RXPAUSPIS 

MMC Receive Pause Packet Counter Interrupt Status 

This bit is set when the rxpausepackets counter reaches half of 

the maximum value or the maximum value.Access restriction 
20 0x0 applies. Clears on read. Self-set to 1 on internal event. 

Values: 

0x0 (INACTIVE): MMC Receive Pause Packet Counter Interrupt 

Status not detected 

0x1 (ACTIVE): MMC Receive Pause Packet Counter Interrupt 

Status detected 


1i9_ |RO_|Oxo_sreserved 


RXLENERPIS 
MMC Receive Length Error Packet Counter Interrupt Status 
This bit is set when the rxlengtherror counter reaches half of the 
maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 

18 0x0 internal event. 
1'bO: MMC Receive Length Error Packet Counter Interrupt Status 
not detected 
1'b1: MMC Receive Length Error Packet Counter Interrupt Status 
detected 


1a7:11]RO_|0x0O_ reserved 


RXOSIZEGPIS 

MMC Receive Oversize Good Packet Counter Interrupt Status 
This bit is set when the rxoversize_g counter reaches half of the 
maximum value or the maximum value. Access restriction 
applies. Clears on read. Self-set to 1 on internal event. 

0x0 (INACTIVE): MMC Receive Oversize Good Packet Counter 
Interrupt Status not detected 

Oxi (ACTIVE): MMC Receive Oversize Good Packet Counter 
rl pt Status detected 


9:6 |RO [Oxo reserved 


RXCRCERPIS 
MMC Receive CRC Error Packet Counter Interrupt Status 
This bit is set when the rxcrcerror counter reaches half of the 
maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
5 


internal event. 


1'bO: MMC Receive CRC Error Packet Counter Interrupt Status 
not detected 

1'b1: MMC Receive CRC Error Packet Counter Interrupt Status 
detected 
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RXMCGPIS 
MMC Receive Multicast Good Packet Counter Interrupt Status 
This bit is set when the rxmulticastpackets_g counter reaches 
half of the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 

4 0x0 internal event. 
1'bO: MMC Receive Multicast Good Packet Counter Interrupt 
Status not detected 
1'b1: MMC Receive Multicast Good Packet Counter Interrupt 
Status detected 


3. [RO [Oxo si reserved 
RXGOCTIS 
MMC Receive Good Octet Counter Interrupt Status 
This bit is set when the rxoctetcount_g counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


1'bO: MMC Receive Good Octet Counter Interrupt Status not 
detected 

1'b1: MMC Receive Good Octet Counter Interrupt Status detected 
RXGBOCTIS 

MMC Receive Good Bad Octet Counter Interrupt Status 

This bit is set when the rxoctetcount_gb counter reaches half of 
the maximum value or the maximum value. 

Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


1'bO: MMC Receive Good Bad Octet Counter Interrupt Status not 
detected 

1'b1: MMC Receive Good Bad Octet Counter Interrupt Status 
detected 


RXGBPKTIS 

MMC Receive Good Bad Packet Counter Interrupt Status 

This bit is set when the rxpacketcount_gb counter reaches half of 
the maximum value or the maximum value. 

Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 

Values: 

1'bO: MMC Receive Good Bad Packet Counter Interrupt Status 
not detected 

1'b1: MMC Receive Good Bad Packet Counter Interrupt Status 
detected 


GMAC MMC Tx _ Interrupt 
Address: Operational Base + offset (0x0708) 


| Bit |Attr| Reset Value 
31:24|RO_[oxoo_ [reserved 
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| Bit |Attr|ResetValue| Ci eesscription 


TXPAUSPIS 

MMC Transmit Pause Packet Counter Interrupt Status 

This bit is set when the txpausepacketserror counter reaches half 

of the maximum value or the maximum value.Access restriction 
23 0x0 applies. Clears on read. Self-set to 1 on internal event. 

Values: 

0x0 (INACTIVE): MMC Transmit Pause Packet Counter Interrupt 

Status not detected 

0x1 (ACTIVE): MMC Transmit Pause Packet Counter Interrupt 

Status detected 


22. [RO [Oxo ——sireserved 
TXGPKTIS 
MMC Transmit Good Packet Counter Interrupt Status 
This bit is set when the txpacketcount_g counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


1'bO: MMC Transmit Good Packet Counter Interrupt Status not 
detected 

1'b1: MMC Transmit Good Packet Counter Interrupt Status 
detected 

TXGOCTIS 

MMC Transmit Good Octet Counter Interrupt Status 

This bit is set when the txoctetcount_g counter reaches half of 
the maximum value or the maximum value. 

Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


1'bO: MMC Transmit Good Octet Counter Interrupt Status not 
detected 

1'b1: MMC Transmit Good Octet Counter Interrupt Status 
detected 

TXCARERPIS 

MMC Transmit Carrier Error Packet Counter Interrupt Status 

This bit is set when the txcarriererror counter reaches half of the 
maximum value or the maximum value. 

Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


1'bO: MMC Transmit Carrier Error Packet Counter Interrupt 
Status not detected 
1'b1: MMC Transmit Carrier Error Packet Counter Interrupt 
Status detected 

118:14[RO_|OxOO_ si reserved 
TXUFLOWERPIS 
MMC Transmit Underflow Error Packet Counter Interrupt Status 
This bit is set when the txunderflowerror counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


1'bO: MMC Transmit Underflow Error Packet Counter Interrupt 
Status not detected 

1'b1: MMC Transmit Underflow Error Packet Counter Interrupt 
Status detected 
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| Bit |Attr|ResetValue| Ci eescription 
12:2 |RO_|0x000 


TXGBPKTIS 
MMC Transmit Good Bad Packet Counter Interrupt Status 
This bit is set when the txpacketcount_gb counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
1 0x0 internal event. 
Values: 
1'b0O: MMC Transmit Good Bad Packet Counter Interrupt Status 
not detected 
1'b1: MMC Transmit Good Bad Packet Counter Interrupt Status 


detected 


TXGBOCTIS 
MMC Transmit Good Bad Octet Counter Interrupt Status 
This bit is set when the txoctetcount_gb counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
0x0 internal event. 
Values: 
1'b0O: MMC Transmit Good Bad Octet Counter Interrupt Status 
not detected 
1'b1: MMC Transmit Good Bad Octet Counter Interrupt Status 


detected 


GMAC_MMC_Rx_Interrupt Mask 
Address: Operational Base + offset (0x070c) 


| Bit |Attr| Reset Value 
31:24|RO_ [0x00 reserved 


RXWDOGPIM 
MMC Receive Watchdog Error Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxwatchdog counter 
reaches half of the maximum value or the maximum value. 

RW {0x0 Values: 
0x0 (DISABLE): MMC Receive Watchdog Error Packet Counter 
Interrupt Mask is disabled 
0x1 (ENABLE): MMC Receive Watchdog Error Packet Counter 
a er Mask is enabled 


22. [RO |oxo_sireserved 
RXFOVPIM 
MMC Receive FIFO Overflow Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxfifooverflow 
counter reaches half of the maximum value or the maximum 
value. 

21 RW |0x0 Waliias: 
1'bO: MMC Receive FIFO Overflow Packet Counter Interrupt Mask 
is disabled 
1'b1: MMC Receive FIFO Overflow Packet Counter Interrupt Mask 
is enabled 
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| Bit |Attr|ResetValue| Ci eesscription 


RXPAUSPIM 

MMC Receive Pause Packet Counter Interrupt Mask 

Setting this bit masks the interrupt when the rxpausepackets 

counter reaches half of the maximum value or the maximum 
20  |Rw |oxo vee 

Values: 

0x0 (DISABLE): MMC Receive Pause Packet Counter Interrupt 

Mask is disabled 

Oxi (ENABLE): MMC Receive Pause Packet Counter Interrupt 

Mask is enabled 


1i9_ |RO_|Oxo_sreserved 


RXLENERPIM 

MMC Receive Length Error Packet Counter Interrupt Mask 

Setting this bit masks the interrupt when the rxlengtherror 

counter reaches half of the maximum value or the maximum 
18 _|Rw |ox0 ve He: 

Values: 

1'bO: MMC Receive Length Error Packet Counter Interrupt Mask 

is disabled 

1'b1: MMC Receive Length Error Packet Counter Interrupt Mask 

is enabled 


7:01 |RO}Ox00.—___—|Feseived = Ee 


RXOSIZEGPIM 
MMC Receive Oversize Good Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxoversize_g 
counter reaches half of the maximum value or the maximum 
RW |Ox0 vee: 

Values: 
0x0 (DISABLE): MMC Receive Oversize Good Packet Counter 
Interrupt Mask is disabled 
Oxi (ENABLE): MMC Receive Oversize Good Packet Counter 
a Mask is enabled 

9:6 |RO [Oxo reserved 


RXCRCERPIM 
MMC Receive CRC Error Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxcrcerror counter 
reaches half of the maximum value or the maximum value. 
5 RW {0x0 Values: 
1'bO: MMC Receive CRC Error Packet Counter Interrupt Mask is 
disabled 
1'b1: MMC Receive CRC Error Packet Counter Interrupt Mask is 
enabled 
RXMCGPIM 
MMC Receive Multicast Good Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the 
rxmulticastpackets_g counter reaches half of the maximum value 
4 rw loxo or the merino value. 
Values: 
1'bO: MMC Receive Multicast Good Packet Counter Interrupt 
Mask is disabled 
1'b1: MMC Receive Multicast Good Packet Counter Interrupt 
Mask is enabled 


3 RO _|oxosireserved 
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| Bit |Attr|ResetValue| Ci eescription 


RXGOCTIM 

MMC Receive Good Octet Counter Interrupt Mask 

Setting this bit masks the interrupt when the rxoctetcount_g 

counter reaches half of the maximum value or the maximum 
2 Irw |oxo rau 

Values: 

1'bO: MMC Receive Good Octet Counter Interrupt Mask is 

disabled 

1'b1: MMC Receive Good Octet Counter Interrupt Mask is 

enabled 


RXGBOCTIM 
MMC Receive Good Bad Octet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxoctetcount_gb 
counter reaches half of the maximum value or the maximum 

1 Rw [0x0 vanes 
Values: 
1'bO: MMC Receive Good Bad Octet Counter Interrupt Mask is 
disabled 
1'b1: MMC Receive Good Bad Octet Counter Interrupt Mask is 
enabled 
RXGBPKTIM 
MMC Receive Good Bad Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxpacketcount_gb 
counter reaches half of the maximum value or the maximum 

rw loxo value. 

Values: 
1'bO: MMC Receive Good Bad Packet Counter Interrupt Mask is 
disabled 
1'b1: MMC Receive Good Bad Packet Counter Interrupt Mask is 
enabled 


GMAC_MMC_Tx_Interrupt_ Mask 
Address: Operational Base + offset (0x0710) 


| Bit |Attr|Reset Value] —s—/s—/————C—~—C~‘iescrriptiom 
31:24|RO_|Ox0O_ reserved 


TXPAUSPIM 

MMC Transmit Pause Packet Counter Interrupt Mask 

Setting this bit masks the interrupt when the txpausepackets 

counter reaches half of the maximum value or the maximum 
Rw loxo value. 

Values: 

0x0 (DISABLE): MMC Transmit Pause Packet Counter Interrupt 

Mask is disabled 

0x1 (ENABLE): MMC Transmit Pause Packet Counter Interrupt 

Mask is enabled 


22 |RO |oxoO_ si reserved 
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| Bit |Attr|ResetValue| Ci eescription 


TXGPKTIM 
MMC Transmit Good Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the txpacketcount_g 
counter reaches half of the maximum value or the maximum 
value. 

21 RW {0x0 wales: 
1'bO: MMC Transmit Good Packet Counter Interrupt Mask is 
disabled 
1'b1: MMC Transmit Good Packet Counter Interrupt Mask is 
enabled 
TXGOCTIM 
MMC Transmit Good Octet Counter Interrupt Mask 
Setting this bit masks the interrupt when the txoctetcount_g 
counter reaches half of the maximum value or the maximum 
value. 

20 RW |Ox0 Values: 
1'b0O: MMC Transmit Good Octet Counter Interrupt Mask is 
disabled 
1'b1: MMC Transmit Good Octet Counter Interrupt Mask is 
enabled 
TXCARERPIM 
MMC Transmit Carrier Error Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the txcarriererror 
counter reaches half of the maximum value or the maximum 
value. 

19 RW |0x0 Walia: 
1'bO: MMC Transmit Carrier Error Packet Counter Interrupt Mask 
is disabled 
1'b1: MMC Transmit Carrier Error Packet Counter Interrupt Mask 
is enabled 


18:14|RO_|oxoO reserved 


TXUFLOWERPIM 
MMC Transmit Underflow Error Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the txunderflowerror 
counter reaches half of the maximum value or the maximum 
value. 

13 RW {0x0 Values: 
1'b0: MMC Transmit Underflow Error Packet Counter Interrupt 
Mask is disabled 
1'b1: MMC Transmit Underflow Error Packet Counter Interrupt 
Mask is enabled 


12:2 |RO_|0x000 


TXGBPKTIM 
MMC Transmit Good Bad Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the txpacketcount_gb 
counter reaches half of the maximum value or the maximum 
value. 

1 ieee Values: 
1'b0O: MMC Transmit Good Bad Packet Counter Interrupt Mask is 
disabled 
1'b1: MMC Transmit Good Bad Packet Counter Interrupt Mask is 
enabled 
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| Bit |Attr|ResetValue| Ci eescription 


TXGBOCTIM 
MMC Transmit Good Bad Octet Counter Interrupt Mask 
Setting this bit masks the interrupt when the txoctetcount_gb 
counter reaches half of the maximum value or the maximum 
value. 

RW OX0 Values: 
1'bO: MMC Transmit Good Bad Octet Counter Interrupt Mask is 
disabled 
1'b1: MMC Transmit Good Bad Octet Counter Interrupt Mask is 
enabled 


GMAC Tx Octet Count Good Bad 
Address: Operational Base + offset (0x0714 


| Bit |Attr| Reset Value 


TXOCTGB 
: Tx Octet Count Good Bad 
oie Op ponenge This field indicates the number of bytes transmitted, exclusive of 
preamble and retried bytes, in good and bad packets. 


GMAC_Tx_ Packet Count Good Bad 
Address: Operational Base + offset (0x0718) 


| Bit |Attr|Reset Value] Ci escription 


TXPKTGB 
: Tx Packet Count Good Bad 
on0 Ox8o0R0n09 This field indicates the number of good and bad packets 
transmitted, exclusive of retried packets. 


GMAC_Tx_Underflow_Error_ Packets 
Address: Operational Base + offset (0x0748) 


| Bit |Attr| Reset Value 


TXUNDRFLW 
; Tx Underflow Error Packets 
oa Pee eras This field indicates the number of packets aborted because of 
packets underflow error. 


GMAC Tx Carrier Error Packets 
Address: Operational Base + offset (0x0760) 


| Bit |Attr| Reset Value 


TXCARR 
: Tx Carrier Error Packets 
ai0 expopeoeee This field indicates the number of packets aborted because of 
carrier sense error (no carrier or loss of carrier). 


GMAC Tx Octet Count Good 
Address: Operational Base + offset (0x0764 


| Bit |Attr| Reset Value 


TXOCTG 
: Tx Octet Count Good 
ip Bono gn0e This field indicates the number of bytes transmitted, exclusive of 
preamble, only in good packets. 


GMAC_Tx_Packet_Count_Good 
Address: Operational Base + offset (0x0768) 
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| Bit |Attr| Reset Value, 


SS rt 
31:0 Ox00000000 |Tx Packet Count Good 
This field indicates the number of good packets transmitted. 


GMAC Tx Pause Packets 
Address: Operational Base + offset (0x0770 


| Bit |Attr|Reset Value] Ci escription 


TXPAUSE 
; Tx Pause Packets 
ot0 OxB 0000000 This field indicates the number of good Pause packets 
transmitted. 


GMAC_Rx_ Packets Count Good Bad 
Address: Operational Base + offset (0x0780) 


| Bit |Attr|Reset Value] Céiescription 


RXPKTGB 
. Rx Packets Count Good Bad 
o10 0x00000000 This field indicates the number of good and bad packets 
received. 


GMAC_ Rx Octet Count Good Bad 
Address: Operational Base + offset (0x0784) 


| Bit |Attr| Reset Value 


RXOCTGB 
: Rx Octet Count Good Bad 
oe esbooeneoe This field indicates the number of bytes received, exclusive of 
preamble, in good and bad packets. 


GMAC Rx Octet Count Good 
Address: Operational Base + offset (0x0788 


| Bit |Attr| Reset Value 


RXOCTG 
. Rx Octet Count Good 
oon exdooeonee This field indicates the number of bytes received, exclusive of 
preamble, only in good packets. 


GMAC_Rx_Multicast_Packets Good 
Address: Operational Base + offset (0x0790) 


| Bit |Attr|Reset Value] Ci escription 


RXMCASTG 
, Rx Multicast Packets Good 
31:0 0x00000000 This field indicates the number of good multicast packets 
received. 


GMAC_Rx_CRC Error Packets 
Address: Operational Base + offset (0x0794) 


| Bit |Attr| Reset Value| 


Po eseription 
RXCRCERR 
; Rx CRC Error Packets 
oir pppoe Oede This field indicates the number of packets received with CRC 
error. 


GMAC Rx Oversize Packets Good 
Address: Operational Base + offset (0x07a8) 
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| Bit |Attr|ResetValue/ Ci eescription 


RXOVERSZG 
Rx Oversize Packets Good 
; This field indicates the number of packets received without 
pte Gx0o000000 errors, with length greater than the maxsize (1,518 bytes or 
1,522 bytes for VLAN tagged packets; 2000 bytes if enabled in 
the S2KP bit of the MAC_Configuration register). 


GMAC Rx Length Error Packets 
Address: Operational Base + offset (0x07c8) 


| Bit |Attr| Reset Value 


RXLENERR 
Rx Length Error Packets 

31:0 0x00000000 |This field indicates the number of packets received with length 
error (Length Type field not equal to packet size), for all packets 
with valid length field. 


GMAC Rx Pause Packets 
Address: Operational Base + offset (0x07d0) 


| Bit |Attr| Reset Value 


RXPAUSEPKT 
: Rx Pause Packets 
ea BxQse0g000 This field indicates the number of good and valid Pause packets 
received. 


GMAC Rx FIFO Overflow Packets 
Address: Operational Base + offset (0x07d4 


| Bit |Attr| Reset Value 


RXFIFOOVFL 
; Rx FIFO Overflow Packets 
sae ioe siebe tte This field indicates the number of missed received packets 
because of FIFO overflow. 


GMAC_Rx_ Watchdog Error Packets 
Address: Operational Base + offset (0x07dc) 


| Bit |Attr| Reset Value | 


Po escription 

RXWDGERR 

Rx Watchdog Error Packets 

This field indicates the number of packets received with error 

because of watchdog timeout error (packets with a data load 
31:0 Ox00000000 /|larger than 2,048 bytes (when JE and WD bits are reset in 

MAC_Configuration register), 10,240 bytes (when JE bit is set 

and WD bit is reset in MAC_Configuration register), 16,384 bytes 

(when WD bit is set in MAC_Configuration register) or the value 

programmed in the MAC_Watchdog_Timeout register). 


GMAC MMC IPC Rx Interrupt Mask 
Address: Operational Base + offset (0x0800) 


| Bit |Attr| Reset Value 
1:30/RO_|0xo_ si reserved 


WW 
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| Bit |Attr|ResetValue]| Ci eesscription 


RXICMPEROIM 

MMC Receive ICMP Error Octet Counter Interrupt Mask 

Setting this bit masks the interrupt when the rxicmp_err_octets 

counter reaches half of the maximum value or the maximum 
29 [rw |oxo vee 

Values: 

1'bO: MMC Receive ICMP Error Octet Counter Interrupt Mask is 

disabled 

1'b1: MMC Receive ICMP Error Octet Counter Interrupt Mask is 

enabled 


28 |RO_|0xo_sreserved 


RXTCPEROIM 

MMC Receive TCP Error Octet Counter Interrupt Mask 

Setting this bit masks the interrupt when the rxtcp_err_octets 

counter reaches half of the maximum value or the maximum 
27 |RW |Ox0 vale: 

Values: 

1'bO: MMC Receive TCP Error Octet Counter Interrupt Mask is 

disabled 

1'b1: MMC Receive TCP Error Octet Counter Interrupt Mask is 

enabled 


26~ [RO |Ox0 ——_resetved= = ese} 


RXUDPEROIM 

MMC Receive UDP Error Octet Counter Interrupt Mask 

Setting this bit masks the interrupt when the rxudp_err_octets 

counter reaches half of the maximum value or the maximum 
25 |RW {oxo walle: 

Values: 

1'bO: MMC Receive UDP Error Octet Counter Interrupt Mask is 

disabled 

1'b1: MMC Receive UDP Error Octet Counter Interrupt Mask is 

enabled 


24:23|RO_|Oxo_sireserved 


RXIPV6HEROIM 

MMC Receive IPV6 Header Error Octet Counter Interrupt Mask 

Setting this bit masks the interrupt when the 

rxipv6_nopay_octets counter reaches half of the maximum value 
22 rw loxo or the maximum value. 

Value: 

1'bO: MMC Receive IPV6 Header Error Octet Counter Interrupt 

Mask is disabled 

1'b1: MMC Receive IPV6 Header Error Octet Counter Interrupt 

Mask is enabled 


21:18/RO_|Oxo_sreserved 


RXIPV4HEROIM 

MMC Receive IPV4 Header Error Octet Counter Interrupt Mask 

Setting this bit masks the interrupt when the 

rxipv4_hdrerr_octets counter reaches half of the maximum value 
rw lox or the maximum value. 

Values: 

1'bO: MMC Receive IPV4 Header Error Octet Counter Interrupt 

Mask is disabled 

1'b1: MMC Receive IPV4 Header Error Octet Counter Interrupt 

is is enabled 


16:14)RO_ [Oxo reserved 
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| Bit |Attr|ResetValue| Ci eescription 


RXICMPERPIM 
MMC Receive ICMP Error Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxicmp_err_pkts 
counter reaches half of the maximum value or the maximum 

13. |RW |Ox0 vee 
Values: 
1'bO: MMC Receive ICMP Error Packet Counter Interrupt Mask is 
disabled 
1'b1: MMC Receive ICMP Error Packet Counter Interrupt Mask is 
enabled 


112 |RO_|Oxo_sireserved 


RXTCPERPIM 

MMC Receive TCP Error Packet Counter Interrupt Mask 

Setting this bit masks the interrupt when the rxtcp_err_pkts 

counter reaches half of the maximum value or the maximum 
11 |RW [oxo vale: 

Values: 

1'bO: MMC Receive TCP Error Packet Counter Interrupt Mask is 

disabled 

1'b1: MMC Receive TCP Error Packet Counter Interrupt Mask is 

enabled 


tO. — |RO=|Ox0 ——__Feseiviedi_—_ 


RXUDPERPIM 
MMC Receive UDP Error Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxudp_err_pkts 
counter reaches half of the maximum value or the maximum 
rw loxo value. 

Values: 
1'bO: MMC Receive UDP Error Packet Counter Interrupt Mask is 
disabled 
1'b1: MMC Receive UDP Error Packet Counter Interrupt Mask is 
enabled 

8:7, |RO [Oxo sfreserved 


RXIPV6HERPIM 
MMC Receive IPV6 Header Error Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxipv6_hdrerr_pkts 
counter reaches half of the maximum value or the maximum 
rw loxo value. 

Values: 
1'bO: MMC Receive IPV6 Header Error Packet Counter Interrupt 
Mask is disabled 
1'b1: MMC Receive IPV6 Header Error Packet Counter Interrupt 
Mask is enabled 
RXIPV6GPIM 
MMC Receive IPV6 Good Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxipv6_gd_pkts 
counter reaches half of the maximum value or the maximum 

5 RW [0x0 vee 
Values: 
1'bO: MMC Receive IPV6 Good Packet Counter Interrupt Mask is 
disabled 
1'b1: MMC Receive IPV6 Good Packet Counter Interrupt Mask is 
enabled 


4:2 JRO |oxo reserved 
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| Bit |Attr[ResetValue| —“‘“C;C‘Céi Scipio = sd 
RXIPV4HERPIM 
MMC Receive IPV4 Header Error Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxipv4_hdrerr_pkts 
counter reaches half of the maximum value or the maximum 
value. 
Values: 
1'bO: MMC Receive IPV4 Header Error Packet Counter Interrupt 
Mask is disabled 
1'b1: MMC Receive IPV4 Header Error Packet Counter Interrupt 
Mask is enabled 
RXIPV4GPIM 
MMC Receive IPV4 Good Packet Counter Interrupt Mask 
Setting this bit masks the interrupt when the rxipv4_gd_pkts 
counter reaches half of the maximum value or the maximum 
value. 
Values: 
1'bO: MMC Receive IPV4 Good Packet Counter Interrupt Mask is 
disable 
1'b1: MMC Receive IPV4 Good Packet Counter Interrupt Mask is 
enabled 


GMAC_MMC_IPC_ Rx _ Interrupt 
Address: Operational Base + offset (0x0808 


| Bit |Attr| Reset Value 
31:30|RO_[OxO [reserved 


RXICMPEROIS 
MMC Receive ICMP Error Octet Counter Interrupt Status 
This bit is set when the rxicmp_err_octets counter reaches half 
of the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 

29 0x0 internal event. 
1'bO: MMC Receive ICMP Error Octet Counter Interrupt Status 
not detected 
1'b1: MMC Receive ICMP Error Octet Counter Interrupt Status 
detected 


28 |RO_|Oxo_sireserved 


RXTCPEROIS 
MMC Receive TCP Error Octet Counter Interrupt Status 
This bit is set when the rxtcp_err_octets counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 

27 0x0 internal event. 
1'bO: MMC Receive TCP Error Octet Counter Interrupt Status not 
detected 
1'b1: MMC Receive TCP Error Octet Counter Interrupt Status 
detected 


26 |RO |oxo_ si reserved 
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| Bit |Attr|ResetValue] Ci eescription 


RXUDPEROIS 
MMC Receive UDP Error Octet Counter Interrupt Status 
This bit is set when the rxudp_err_octets counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
25 0x0 internal event. 
Values: 
1'bO: MMC Receive UDP Error Octet Counter Interrupt Status not 
detected 
1'b1: MMC Receive UDP Error Octet Counter Interrupt Status 
detected 


24:23|RO_|Oxo_sreserved 


RXIPV6HEROIS 
MMC Receive IPV6 Header Error Octet Counter Interrupt Status 
This bit is set when the rxipv6_hdrerr_octets counter reaches 
half of the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 

22 0x0 internal event. 
1'bO: MMC Receive IPV6 Header Error Octet Counter Interrupt 
Status not detected 
1'b1: MMC Receive IPV6 Header Error Octet Counter Interrupt 
Status detected 


21:18|RO_|OxO_—sireserved 


RXIPV4HEROIS 
MMC Receive IPV4 Header Error Octet Counter Interrupt Status 
This bit is set when the rxipv4_hdrerr_octets counter reaches 
half of the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 

17 0x0 internal event. 
1'bO: MMC Receive IPV4 Header Error Octet Counter Interrupt 
Status not detected 
1'b1: MMC Receive IPV4 Header Error Octet Counter Interrupt 
Status detected 


116:14/RO_|OxO_ reserved 


RXICMPERPIS 
MMC Receive ICMP Error Packet Counter Interrupt Status 
This bit is set when the rxicmp_err_pkts counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 

13 0x0 internal event. 
1'bO: MMC Receive ICMP Error Packet Counter Interrupt Status 
not detected 
1'b1: MMC Receive ICMP Error Packet Counter Interrupt Status 
detected 


a2 |RO_ [oxo sireserved 
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| Bit |Attr|ResetValue] Ci eescription 


RXTCPERPIS 
MMC Receive TCP Error Packet Counter Interrupt Status 
This bit is set when the rxtcp_err_pkts counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 

11 0x0 internal event. 
1'bO: MMC Receive TCP Error Packet Counter Interrupt Status 
not detected 
1'b1: MMC Receive TCP Error Packet Counter Interrupt Status 
detected 


110 |RO_|oxo_—sireserved 


RXUDPERPIS 
MMC Receive UDP Error Packet Counter Interrupt Status 
This bit is set when the rxudp_err_pkts counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 

0x0 internal event. 
1'bO: MMC Receive UDP Error Packet Counter Interrupt Status 
not detected 
1'b1: MMC Receive UDP Error Packet Counter Interrupt Status 
detected 


eZ |ROs 0x0!" —— = ipesenved =. — — 
RXIPV6HERPIS 
MMC Receive IPV6 Header Error Packet Counter Interrupt Status 
This bit is set when the rxipv6_hdrerr_pkts counter reaches half 
of the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


1'bO: MMC Receive IPV6 Header Error Packet Counter Interrupt 
Status not detected 

1'b1: MMC Receive IPV6 Header Error Packet Counter Interrupt 
Status detected 

RXIPV6GPIS 

MMC Receive IPV6 Good Packet Counter Interrupt Status 

This bit is set when the rxipv6_gd_pkts counter reaches half of 
the maximum value or the maximum value. 

Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


1'bO: MMC Receive IPV6 Good Packet Counter Interrupt Status 
not detected 

1'b1: MMC Receive IPV6 Good Packet Counter Interrupt Status 
detected 


4:2 |RO |oxo reserved 
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| Bit |Attr|ResetValue| Ci eescription 


RXIPV4HERPIS 
MMC Receive IPV4 Header Error Packet Counter Interrupt Status 
This bit is set when the rxipv4_hdrerr_pkts counter reaches half 
of the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 

1 0x0 internal event. 
Values: 
1'bO: MMC Receive IPV4 Header Error Packet Counter Interrupt 
Status not detected 


1'b1: MMC Receive IPV4 Header Error Packet Counter Interrupt 
Status detected 


RXIPV4GPIS 
MMC Receive IPV4 Good Packet Counter Interrupt Status 
This bit is set when the rxipv4_gd_pkts counter reaches half of 
the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
0x0 internal event. 
Values: 
1'bO: MMC Receive IPV4 Good Packet Counter Interrupt Status 
not detected 
1'b1: MMC Receive IPV4 Good Packet Counter Interrupt Status 


detected 


GMAC_ _RxIPv4 Good Packets 
Address: Operational Base + offset (0x0810) 


| Bit |Attr| Reset Value 


RXIPV4GDPKT 
; RxIPv4 Good Packets 
one exdgoogooe This field indicates the number of good IPv4 datagrams received 
with the TCP, UDP, or ICMP payload. 


GMAC RxIPv4 Header Error Packets 
Address: Operational Base + offset (0x0814 


| Bit |Attr| Reset Value 


RXIPV4HDRERRPKT 
. RxIPv4 Header Error Packets 
oe Gxppoopoee This field indicates the number of IPv4 datagrams received with 
header (checksum, length, or version mismatch) errors. 


GMAC_RxIPv6_ Good Packets 
Address: Operational Base + offset (0x0824) 


| Bit |Attr|Reset Value] Ci escription 


RXIPV6GDPKT 
; RxIPv6 Good Packets 
oie Oxbonneeve This field indicates the number of good IPv6 datagrams received 
with the TCP, UDP, or ICMP payload. 


GMAC_ RxIPv6 Header Error Packets 
Address: Operational Base + offset (0x0828) 


| Bit |Attr| Reset Value 


RXIPV6HDRERRPKT 
. RxIPv6 Header Error Packets 
ano Ox0B000000 This field indicates the number of IPv6 datagrams received with 
header (length or version mismatch) errors. 
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GMAC RxUDP Error Packets 
Address: Operational Base + offset (0x0834 


| Bit |Attr|Reset Value] Ci escription 


RXUDPERRPKT 
$ RxUDP Error Packets 
Te pxdopeenoe This field indicates the number of good IP datagrams received 
whose UDP payload has a checksum error. 


GMAC_ _RxTCP Error Packets 
Address: Operational Base + offset (0x083c) 


| Bit |Attr| Reset Value 


RXTCPERRPKT 
: RxTCP Error Packets 
ety Bx0go0g000 This field indicates the number of good IP datagrams received 
whose TCP payload has a checksum error. 


GMAC RxICMP Error Packets 
Address: Operational Base + offset (0x0844 


| Bit |Attr| Reset Value 


RXICMPERRPKT 
7 RxICMP Error Packets 
a0 pre pone This field indicates the number of good IP datagrams received 
whose ICMP payload has a checksum error. 


GMAC RxIPv4 Header Error Octets 
Address: Operational Base + offset (0x0854 


| Bit |Attr|ResetValue| Ci ecription 


RXIPV4HDRERROCT 
RxIPv4 Header Error Octets 
This field indicates the number of bytes received in IPv4 
31:0 Ox00000000 |datagrams with header errors (checksum, length, version 
mismatch). The value in the Length field of IPv4 header is used 


to update this counter. (Ethernet header, FCS, pad, or IP pad 
bytes are not included in this counter. 


GMAC RxIPv6 Header Error Octets 
Address: Operational Base + offset (0x0868 


| Bit |Attr| Reset Value 


RXIPV6HDRERROCT 
RxIPv6 Header Error Octets 
This field indicates the number of bytes received in IPv6 
31:0 0x00000000 |datagrams with header errors (length, version mismatch). The 
value in the Length field of IPv6 header is used to update this 


counter. (Ethernet header, FCS, pad, or IP pad bytes are not 
included in this counter. 


GMAC_RxUDP Error Octets 
Address: Operational Base + offset (0x0874) 


| Bit |Attr| Reset Value 


RXUDPERROCT 
RxUDP Error Octets 

31:0 Ox00000000 |This field indicates the number of bytes received in a UDP 
segment that had checksum errors. This counter does not count 
IP header bytes. 


GMAC RxTCP Error Octets 
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Address: Operational Base + offset (0x087c 


| Bit |Attr| Reset Value 


RXTCPERROCT 
RxTCP Error Octets 

31:0 Ox00000000 |This field indicates the number of bytes received in a TCP 
segment that had checksum errors. This counter does not count 
IP header bytes. 


GMAC_ _RxICMP Error Octets 
Address: Operational Base + offset (0x0884) 


| Bit |Attr| Reset Value 


RXICMPERROCT 
RxICMP Error Octets 

31:0 0x00000000 |This field indicates the number of bytes received in a ICMP 
segment that had checksum errors. This counter does not count 
IP header bytes. 


GMAC MMC FPE Tx Interrupt 
Address: Operational Base + offset (0x08a0) 


[| Bit [Attr[Reset Value[  ———“‘—~—s—C—CSCDeScription — i 
[31:2 [RO |0x00000000 


HRCIS 
MMC Tx Hold Request Counter Interrupt Status 
This bit is set when the Tx_Hold_Req_Cntr counter reaches half 
of the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 

1 0x0 Exists when any one of the RX/TX MMC counters are enabled 
during FPE with AV_EST Enabled configuration. 
Values: 
0x0 (INACTIVE): MMC Tx Hold Request Counter Interrupt Status 


not detected 
Oxi (ACTIVE): MMC Tx Hold Request Counter Interrupt Status 
detected 


FCIS 
MMC Tx FPE Fragment Counter Interrupt status 
This bit is set when the Tx_FPE_Fragment_Cntr counter reaches 
half of the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 

0x0 Exists when any one of the RX/TX MMC counters are enabled 
during FPE Enabled configuration. 
Values: 
0x0 (INACTIVE): MMC Tx FPE Fragment Counter Interrupt status 


not detected 


Ox1 (ACTIVE): MMC Tx FPE Fragment Counter Interrupt status 
detected 


GMAC MMC FPE Tx Interrupt Mask 
Address: Operational Base + offset (0x08a4) 


| Bit |Attr|Reset Value] ss Cé@escription 
31:2 |RO_|0x00000000 
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| Bit |Attr|ResetValue/ Ci eescription 


HRCIM 
MMC Transmit Hold Request Counter Interrupt Mask 
Setting this bit masks the interrupt when the Tx_Hold_Reg_Cntr 
counter reaches half of the maximum value or the maximum 
value. 

1 Rw loxo Exists when any one of the RX/TX MMC counters are enabled 
during FPE with AV_EST Enabled configuration. 
Values: 
0x0 (DISABLE): MMC Transmit Hold Request Counter Interrupt 
Mask is disabled 
Oxi (ENABLE): MMC Transmit Hold Request Counter Interrupt 
Mask is enabled 


FCIM 
MMC Transmit Fragment Counter Interrupt Mask 
Setting this bit masks the interrupt when the 
Tx_FPE_Fragment_Cntr counter reaches half of the maximum 
value or the maximum value. 

Rw loxo Exists when any one of the RX/TX MMC counters are enabled 
during FPE Enabled configuration. 
Values: 
0x0 (DISABLE): MMC Transmit Fragment Counter Interrupt Mask 
is disabled 
Oxi (ENABLE): MMC Transmit Fragment Counter Interrupt Mask 
is enabled 


GMAC_MMC_Tx_FPE Fragment Cntr 
Address: Operational Base + offset (0x08a8) 


| Bit |Attr| Reset Value| 


Po eseription 
TXFFC 
Tx FPE Fragment counter 
: This field indicates the number of additional mPackets that has 
one exdponpene been transmitted due to preemption exists when any one of the 
RX/TX MMC counters are enabled during FPE Enabled 
configuration. 


GMAC_MMC_Tx_Hold Req Cntr 
Address: Operational Base + offset (Ox08ac) 


| Bit |Attr| Reset Value| 


Po Ceseription 
TXHRC 
Tx Hold Request Counter 

31:0 0x00000000 ee indicates count of number of a hold request is given to 
Exists when any one of the RX/TX MMC counters are enabled 
during FPE with AV_EST Enabled configuration. 


GMAC_MMC _ FPE Rx _ Interrupt 
Address: Operational Base + offset (0x08c0) 


| Bit |Attr|Reset Value] Ciescription 
31:4 |RO_|0x0000000 
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| Bit |Attr|ResetValue/ Ci eescription 


internal event. 

Exists when any one of the RX/TX MMC counters are enabled 
during FPE Enabled configuration. 

Values: 

0x0 (INACTIVE): MMC Rx FPE Fragment Counter Interrupt Status 
not detected 

Oxi (ACTIVE): MMC Rx FPE Fragment Counter Interrupt Status 
detected 


PAOCIS 
MMC Rx Packet Assembly OK Counter Interrupt Status 
This bit is set when the Rx_Packet_Assemble_Ok_Cntr counter 
reaches half of the maximum value or the maximum value. 
internal event. 

0x0 


FCIS 
MMC Rx FPE Fragment Counter Interrupt Status 
This bit is set when the Rx_FPE_Fragment_Cntr counter reaches 
half of the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
0x0 


Access restriction applies. Clears on read. Self-set to 1 on 

Exists when any one of the RX/TX MMC counters are enabled 
during FPE Enabled configuration. 

Values: 

0x0 (INACTIVE): MMC Rx Packet Assembly OK Counter Interrupt 
Status not detected 

Oxi (ACTIVE): MMC Rx Packet Assembly OK Counter Interrupt 
Status detected 


internal event. 

Exists when any one of the RX/TX MMC counters are enabled 
during FPE Enabled configuration. 

Values: 

0x0 (INACTIVE): MMC Rx Packet SMD Error Counter Interrupt 
Status not detected 

Ox1 (ACTIVE): MMC Rx Packet SMD Error Counter Interrupt 
Status detected 


PAECIS 
MMC Rx Packet Assembly Error Counter Interrupt Status 
This bit is set when the Rx_Packet_Assemble_Err_Cntr counter 
reaches half of the maximum value or the maximum value. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 

0x0 Exists when any one of the RX/TX MMC counters are enabled 
during FPE Enabled configuration. 
Values: 
0x0 (INACTIVE): MMC Rx Packet Assembly Error Counter 


PSECIS 

MMC Rx Packet SMD Error Counter Interrupt Status 

This bit is set when the Rx_Packet_SMD_Err_Cntr counter 

reaches half of the maximum value or the maximum value. 

Access restriction applies. Clears on read. Self-set to 1 on 
0x0 


Interrupt Status not detected 
0x1 (ACTIVE): MMC Rx Packet Assembly Error Counter Interrupt 
Status detected 


GMAC_MMC_FPE Rx _ Interrupt Mask 
Address: Operational Base + offset (0x08c4) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1691 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue/ Ci eescription 
31:4 |RO_|0x0000000 


FCIM 
MMC Rx FPE Fragment Counter Interrupt Mask 
Setting this bit masks the interrupt when the 
Tx_FPE_Fragment_Cntr counter reaches half of the maximum 
value or the maximum value. 

3 rw loxo Exists when any one of the RX/TX MMC counters are enabled 
during FPE Enabled configuration. 
Values: 
0x0 (DISABLE): MMC Rx FPE Fragment Counter Interrupt Mask is 
disabled 
0x1 (ENABLE): MMC Rx FPE Fragment Counter Interrupt Mask is 
enabled 
PAOCIM 
MMC Rx Packet Assembly OK Counter Interrupt Mask 
Setting this bit masks the interrupt when the 
Rx_Packet_Assemble_Ok_Cntr counter reaches half of the 
maximum value or the maximum value. 

> rw loxo Exists when any one of the RX/TX MMC counters are enabled 
during FPE Enabled configuration. 
Values: 
0x0 (DISABLE): MMC Rx Packet Assembly OK Counter Interrupt 
Mask is disabled 
0x1 (ENABLE): MMC Rx Packet Assembly OK Counter Interrupt 
Mask is enabled 


PSECIM 
MMC Rx Packet SMD Error Counter Interrupt Mask 
Setting this bit masks the interrupt when the 
Rx_Packet_SMD_Err_Cntr counter reaches half of the maximum 
value or the maximum value. 

1 rw loxo Exists when any one of the RX/TX MMC counters are enabled 
during FPE Enabled configuration. 
Values: 
0x0 (DISABLE): MMC Rx Packet SMD Error Counter Interrupt 
Mask is disabled 
0x1 (ENABLE): MMC Rx Packet SMD Error Counter Interrupt 
Mask is enabled 
PAECIM 
MMC Rx Packet Assembly Error Counter Interrupt Mask 
Setting this bit masks the interrupt when the 
Rx_Packet_Assemble_Err_Cntr counter reaches half of the 
maximum value or the maximum value. 

rw. loxo Exists when any one of the RX/TX MMC counters are enabled 

during FPE Enabled configuration. 
Values: 
0x0 (DISABLE): MMC Rx Packet Assembly Error Counter 
Interrupt Mask is disabled 
0x1 (ENABLE): MMC Rx Packet Assembly Error Counter Interrupt 
Mask is enabled 


GMAC MMC Rx Packet Asm_Err Cntr 
Address: Operational Base + offset (0x08c8) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1692 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue/ Ci eescription 


PAEC 

Rx Packet Assembly Error Counter 

This field indicates the number of MAC frames with reassembly 
0x00000000 errors on the Receiver, due to mismatch in the Fragment Count 

value. 

Exists when any one of the RX/TX MMC counters are enabled 


during FPE Enabled configuration. 


GMAC_MMC Rx Packet_SMD_ Err Cntr 
Address: Operational Base + offset = See 


| Bit |Attr| Reset Value_| 


see Beserintion —________ 

Rx Packet SMD Error Counter 

This field indicates the number of MAC frames rejected due to 
0x00000000 unknown SMD value and MAC frame fragments rejected due to 

arriving with an SMD-C when there was no preceding preempted 

frame. 

Exists when at least one of the RX/TX MMC counters are enabled 

during FPE Enabled configuration. 


GMAC_MMC_Rx_Packet_Assembly OK_ Cntr 
Address: Operational Base + offset (Ox08d0 


| Bit |Attr| Reset Value 


PAOC 
Rx Packet Assembly OK Counter 
; This field indicates the number of MAC frames that were 
ere bxdopegeoe successfully reassembled and delivered to MAC. 
Exists when at least one of the RX/TX MMC counters are enabled 
during FPE Enabled configuration. 


GMAC MMC Rx FPE Fragment Cntr 
Address: Operational Base + offset (Ox08d4 


| Bit |Attr| Reset Value 


FFC 
Rx FPE Fragment Counter 

31:0 Ox00000000 |This field indicates the number of additional mPackets received 
due to preemption exists when at least one of the RX/TX MMC 
counters are enabled during FPE Enabled configuration. 


GMAC MAC L3 L4 Controlo 
Address: Operational Base + offset (0x0900 


Pik, Atte Reset Value Reset Value 


131:29/[RO [0x0  —_—ifreserved 


DMCHENO 
DMA Channel Select Enable 
When set, this bit enables the selection of the DMA channel 
number for the packet that is passed by this L3_L4 filter. The 
RW {0x0 DMA channel is indicated by the DMCHN bits. When this bit is 
reset, the DMA channel is not decided by this filter. 
Values: 
0x0 (DISABLE): DMA Channel Select is disabled 
0x1 (ENABLE): DMA Channel Select is enabled 
reserved 


27:25|RO_|0x0____—reserved 
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| Bit |Attr|ResetValue| Ci eescription 


DMCHNO 
DMA Channel Number 

24 rw loxo When DMCHEN is set high, this field selects the DMA Channel 
number to which the packet passed by this filter is routed. The 
width of this field depends on the number of the DMA channels 
Se  ——— in your configuration. 


23:22/RO_|Oxo_sreserved 


L4DPIMO 

Layer 4 Destination Port Inverse Match Enable 

When this bit is set, the Layer 4 Destination Port number field is 

enabled for inverse matching. When this bit is reset, the Layer 4 

Destination Port number field is enabled for perfect matching. 
RW {0x0 This bit is valid and applicable only when the L4DPMO0 bit is set 

high. 

Values: 

0x0 (DISABLE): Layer 4 Destination Port Inverse Match is 

disabled 

Oxi (ENABLE): Layer 4 Destination Port Inverse Match is enabled 


L4DPMO 
Layer 4 Destination Port Match Enable 
When this bit is set, the Layer 4 Destination Port number field is 

20 rw loxo enabled for matching. When this bit is reset, the MAC ignores the 
Layer 4 Destination Port number field for matching. 
Values: 
0x0 (DISABLE): Layer 4 Destination Port Match is disabled 
Oxi (ENABLE): Layer 4 Destination Port Match is enabled 
L4SPIMO 
Layer 4 Source Port Inverse Match Enable 
When this bit is set, the Layer 4 Source Port number field is 
enabled for inverse matching. When this bit is reset, the Layer 4 

19 rw loxo Source Port number field is enabled for perfect matching. 
This bit is valid and applicable only when the L4SPM0 bit is set 
high. 
Values: 
0x0 (DISABLE): Layer 4 Source Port Inverse Match is disabled 
Oxi (ENABLE): Layer 4 Source Port Inverse Match is enabled 
L4SPMO 
Layer 4 Source Port Match Enable 
When this bit is set, the Layer 4 Source Port number field is 

rw loxo enabled for matching. When this bit is reset, the MAC ignores the 

Layer 4 Source Port number field for matching. 
Values: 
0x0 (DISABLE): Layer 4 Source Port Match is disabled 
F777 lat aca ENABLE): Layer 4 Source Port Match is enabled 


17 |RO_|oxo_—sireserved 
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| Bit |Attr|ResetValue| Ci eescription 


L4PENO 

Layer 4 Protocol Enable 

When this bit is set, the Source and Destination Port number 

fields of UDP packets are used for matching. When this bit is 

reset, the Source and Destination Port number fields of TCP 
16 RW {0x0 packets are used for matching. 

The Layer 4 matching is done only when the L4SPMO or L4DPMO 

bit is set. 

Values: 

0x0 (DISABLE): Layer 4 Protocol is disabled 

0x1 (ENABLE): Layer 4 Protocol is enabled 


L3HDBMO 

Layer 3 IP DA Higher Bits Match 

IPv4 Packets: 

This field contains the number of higher bits of IP Destination 
Address that are matched in the IPv4 packets. The following list 
describes the values of this field: 

0: No bits are masked. 

1: LSb[0O] is masked 

2: Two LSbs [1:0] are masked 

31: All bits except MSb are masked. 

IPv6 Packets: 

POPE RW OXOS Bits[12:11] of this field correspond to Bits[6:5] of L3HSBMO 
which indicate the number of lower bits of IP Source or 
Destination Address that are masked in the IPv6 packets. The 
following list describes the concatenated values of the 
L3HDBMO[1:0] and L3HSBMO bits: 

0: No bits are masked. 

1: LSb[O] is masked. 

2: Two LSbs [1:0] are masked 

127: All bits except MSb are masked. 

This field is valid and applicable only when the L3DAMO or 
L3SAMO bit is set. 


L3HSBMO 
Layer 3 IP SA Higher Bits Match 
IPv4 Packets: 
This field contains the number of lower bits of IP Source Address 
that are masked for matching in the IPv4 packets. The following 
list describes the values of this field: 
0: No bits are masked. 
: 1: LSb[O] is masked 

10:6 |RW' |0x00 2: Two LSbs [1:0] are masked 
31: All bits except MSb are masked. 
IPv6 Packets: 
This field contains Bits[4:0] of L3HSBMO. These bits indicate the 
number of higher bits of IP Source or Destination Address 
matched in the IPv6 packets. This field is valid and applicable 
only when the L3DAMO or L3SAMO bit is set high. 
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| Bit |Attr|ResetValue| Ci eescription 


L3DAIMO 

Layer 3 IP DA Inverse Match Enable 

When this bit is set, the Layer 3 IP Destination Address field is 
enabled for inverse matching. When this bit is reset, the Layer 3 

5 rw loxo IP Destination Address field is enabled for perfect matching. 
This bit is valid and applicable only when the L3DAMO bit is set 
high. 

Values: 

0x0 (DISABLE): Layer 3 IP DA Inverse Match is disabled 

Oxi (ENABLE): Layer 3 IP DA Inverse Match is enabled 

L3DAMO 

Layer 3 IP DA Match Enable 

When this bit is set, the Layer 3 IP Destination Address field is 
enabled for matching. When this bit is reset, the MAC ignores the 
Layer 3 IP Destination Address field for matching. 

4 RW |0x0 Note: When the L3PENO bit is set, you should set either this bit 
or the L3SAMO bit because either IPv6 DA or SA can be checked 
for filtering. 

Values: 

0x0 (DISABLE): Layer 3 IP DA Match is disabled 

Ox1 (ENABLE): Layer 3 IP DA Match is enabled 

L3SAIMO 

Layer 3 IP SA Inverse Match Enable 

When this bit is set, the Layer 3 IP Source Address field is 
enabled for inverse matching. When this bit reset, the Layer 3 IP 

3 RW {0x0 Source Address field is enabled for perfect matching. 

This bit is valid and applicable only when the L3SAMO0 bit is set. 
Values: 

0x0 (DISABLE): Layer 3 IP SA Inverse Match is disabled 

Oxi (ENABLE): Layer 3 IP SA Inverse Match is enabled 


L3SAMO 

Layer 3 IP SA Match Enable 

When this bit is set, the Layer 3 IP Source Address field is 
enabled for matching. When this bit is reset, the MAC ignores the 
Layer 3 IP Source Address field for matching. 

RW {0x0 Note: When the L3PENO bit is set, you should set either this bit 
or the L3DAMO bit because either IPv6 SA or DA can be checked 
for filtering. 

Values: 
0x0 (DISABLE): Layer 3 IP SA Match is disabled 
a —r ENABLE): Layer 3 IP SA Match is enabled 


ja |RO_|oxo_—sreserved 


L3PENO 

Layer 3 Protocol Enable 

When this bit is set, the Layer 3 IP Source or Destination 

Address matching is enabled for IPv6 packets. When this bit is 

reset, the Layer 3 IP Source or Destination Address matching is 
RW |0x0 enabled for IPv4 packets. 

The Layer 3 matching is done only when the L3SAMO or L3DAMO 

bit is set. 

Values: 

0x0 (DISABLE): Layer 3 Protocol is disabled 

Oxi (ENABLE): Layer 3 Protocol is enabled 


GMAC MAC Layer4 AddressO 
Address: Operational Base + offset (0x0904) 
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| Bit |Attr|ResetValue| Ci eesscription 


L4DPO 

Layer 4 Destination Port Number Field 

When the L4PENO bit is reset and the L4DPMO bit is set in the 

MAC_L3_L4 ControlO register, this field contains the value to be 

matched with the TCP Destination Port Number field in the IPv4 
31:16/RW |0x0000 or IPV6 packets. 

When the L4PENO and L4DPMO bits are set in 

MAC_L3_L4_Control0 register, this field contains the value to be 

matched with the UDP Destination Port Number field in the IPv4 

or IPv6 packets. 


L4SPO 

Layer 4 Source Port Number Field 

When the L4PENO bit is reset and the L4SPMO bit is set in the 

MAC_L3_L4_Control0 register, this field contains the value to be 

matched with the TCP Source Port Number field in the IPv4 or 
15:0 |RW |0x0000 IPv6 packets. 

When the L4PENO and L4SPMO0 bits are set in 

MAC_L3_L4 Control0 register, this field contains the value to be 

matched with the UDP Source Port Number field in the IPv4 or 

IPv6 packets. 


GMAC_MAC_Layer3 AddrO RegO 
Address: Operational Base + offset (0x0910 


| Bit |Attr| Reset Value 


L3A00 
Layer 3 Address 0 Field 
When the L3PENO and L3SAMO bits are set in the 
MAC_L3_L4 _Control0 register, this field contains the value to be 
matched with Bits[31:0] of the IP Source Address field in the 
IPv6 packets. 

31:0 }|RW |OxO0000000 |When the L3PENO and L3DAMO bits are set in the 
MAC_L3_L4 _Control0 register, this field contains the value to be 
matched with Bits[31:0] of the IP Destination Address field in 
the IPv6 packets. 
When the L3PENO bit is reset and the L3SAMO bit is set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with the IP Source Address field in the IPv4 packets. 


GMAC MAC Layer3 Addri RegO 
Address: Operational Base + offset (0x0914) 


| Bit |Attr|Reset Value] ——Ciescription 
31:1 |RO_|0x00000000 
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| Bit |Attr|ResetValue/ Ci eescription 


L3A10 

Layer 3 Address 1 Field 

When the L3PENO and L3SAMO bits are set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with Bits[63:32] of the IP Source Address field in the 
IPv6 packets. 

Rw loxo When the L3PENO and L3DAMO bits are set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with Bits[63:32] of the IP Destination Address field in 
the IPv6 packets. 

When the L3PENO bit is reset and the L3SAMO bit is set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with the IP Destination Address field in the IPv4 
packets. 


GMAC_MAC Layer3 Addr2_ RegO 
Address: Operational Base + offset (0x0918) 


| Bit |Attr| Reset Value | 


Poi eseription 
L3A20 

Layer 3 Address 2 Field 

When the L3PENO and L3SAMO bits are set in the 

MAC_L3_L4_ Control0 register, this field contains the value to be 
matched with Bits[95:64] of the IP Source Address field in the 
IPv6 packets. 

31:0 JRW  |0x00000000 Wien the L3PENO and L3DAMO bits are set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with Bits[95:64] of the IP Destination Address field in 
the IPv6 packets. 

When the L3PENO bit is reset in the MAC_L3_L4 ControlO 
register, this field is not used. 


GMAC_MAC Layer3 Addr3_RegO 
Address: Operational Base + offset (Ox091c 


| Bit |Attr|Reset Value] Ciescription 


L3A30 

Layer 3 Address 3 Field 

When the L3PENO and L3SAMO bits are set in the 

MAC_L3_L4 _Control0 register, this field contains the value to be 
matched with Bits[127:96] of the IP Source Address field in the 
IPv6 packets. 

31:0 |RW /0x00000000 Nwiren the L3PENO and L3DAMO bits are set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with Bits[127:96] of the IP Destination Address field in 
the IPv6 packets. 

When the L3PENO bit is reset in the MAC_L3_L4 Control0 
register, this field is not used. 


GMAC_MAC_ Timestamp _ Control 

Address: Operational Base + offset (OxO0b00 

| Bit [Attr|Reset Value| ss —“i;‘“C:#«Cé@Scription — 
31:29[RO [Oxo —sidreserved ee —s—“‘“(“(CS*S*S*S*S*™*™*™C™C™C™C™C™C™C™C~C~S 
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| Bit |Attr|ResetValue| ss CiDeescription 


AV8021ASMEN 

AV 802.1AS Mode Enable 

When this bit is set, the MAC processes only untagged PTP over 

Ethernet packets for providing PTP status and capturing 

timestamp snapshots, that is, IEEE 802.1AS mode of operation. 
28 RW |0x0 When PTP offload feature is enabled, for the purpose of PTP 

offload, the transport specific field in the PTP header is generated 

and checked based on the value of this bit. 

Values: 

1'bO: AV 802.1AS Mode is disabled 

1'b1: AV 802.1AS Mode is enabled 


27:25|RO_|0xo_ si reserved 


TXTSSTSM 

Transmit Timestamp Status Mode 

When this bit is set, the MAC overwrites the earlier transmit 

timestamp status even if it is not read by the software. The MAC 

indicates this by setting the TXTSSMIS bit of the 

MAC_Tx_Timestamp_Status_Nanoseconds register. When this bit 
RW |Ox0 is reset, the MAC ignores the timestamp status of current packet 

if the timestamp status of previous packet is not read by the 

software. The MAC indicates this by setting the TXTSSMIS bit of 

the MAC_Tx_Timestamp_Status_Nanoseconds register. 

Values: 

1'bO: Transmit Timestamp Status Mode is disabled 

1'b1: Transmit Mae Status Mode is enabled 


23:19/RO_|0x00_ reserved 


TSENMACADDR 
Enable MAC Address for PTP Packet Filtering 
When this bit is set, the DA MAC address (that matches any MAC 
Address register) is used to filter the PTP packets when PTP is 
directly sent over Ethernet. 
When this bit is set, received PTP packets with DA containing a 
special multicast or unicast address that matches the one 
programmed in MAC address registers are considered for 

18 RW |0x0 processing as indicated below, when PTP is directly sent over 
Ethernet. 
For normal time stamping operation, MAC address registers O to 
31 is considered for unicast destination address matching. 
For PTP offload, only MAC address register O is considered for 
unicast destination address matching. 
Values: 
1'b0: MAC Address for PTP Packet Filtering is disabled 
1'b1: MAC Address for PTP Packet Filtering is enabled 
SNAPTYPSEL 
Select PTP packets for Taking Snapshots 

17:16IRW {oxo These bits, along with Bits 15 and 14, decide the set of PTP 

, packet types for which snapshot needs to be taken. The encoding 

is given in Timestamp Snapshot Dependency on Register Bits 
Table. 
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| Bit |Attr[Reset Value] ——C(i;i‘“C;CSC~Ciecription =—— Cd 
TSMSTRENA 
Enable Snapshot for Messages Relevant to Master 
When this bit is set, the snapshot is taken only for the messages 
that are relevant to the master node. Otherwise, the snapshot is 
taken for the messages relevant to the slave node. 
Values: 
1'b0O: Snapshot for Messages Relevant to Master is disabled 
1'bi: Snapshot for Messages Relevant to Master is enabled 
TSEVNTENA 
Enable Timestamp Snapshot for Event Messages 
When this bit is set, the timestamp snapshot is taken only for 
event messages (SYNC, Delay_Reg, Pdelay_Req, or 
Pdelay_Resp). When this bit is reset, the snapshot is taken for all 
messages except Announce, Management, and Signaling. For 
more information about the timestamp snapshots, see 
Timestamp Snapshot Dependency on Register Bits Table. 
Values: 
1'b0: Timestamp Snapshot for Event Messages is disabled 
1'b1: Timestamp Snapshot for Event Messages is enabled 
TSIPV4ENA 
Enable Processing of PTP Packets Sent over IPv4-UDP 
When this bit is set, the MAC receiver processes the PTP packets 
encapsulated in IPv4-UDP packets. When this bit is reset, the 
MAC ignores the PTP transported over IPv4-UDP packets. This bit 
is set by default. 
Values: 
1'bO: Processing of PTP Packets Sent over IPv4-UDP is disabled 
1'b1: Processing of PTP Packets Sent over IPv4-UDP is enabled 
TSIPV6ENA 
Enable Processing of PTP Packets Sent over IPv6-UDP 
When this bit is set, the MAC receiver processes the PTP packets 
encapsulated in IPv6-UDP packets. When this bit is clear, the 
MAC ignores the PTP transported over IPv6-UDP packets. 
Values: 
1'bO: Processing of PTP Packets Sent over IPv6-UDP is disabled 
1'b1: Processing of PTP Packets Sent over IPv6-UDP is enabled 
TSIPENA 
Enable Processing of PTP over Ethernet Packets 
When this bit is set, the MAC receiver processes the PTP packets 
encapsulated directly in the Ethernet packets. When this bit is 
reset, the MAC ignores the PTP over Ethernet packets. 
Values: 
1'bO: Processing of PTP over Ethernet Packets is disabled 
1'b1: Processing of PTP over Ethernet Packets is enabled 
TSVER2ENA 
Enable PTP Packet Processing for Version 2 Format 
When this bit is set, the IEEE 1588 version 2 format is used to 
process the PTP packets. When this bit is reset, the IEEE 1588 
version 1 format is used to process the PTP packets. The IEEE 
1588 formats are described in 'PTP Processing and Control’. 
Values: 
1'bO: PTP Packet Processing for Version 2 Format is disabled 
1'b1: PTP Packet Processing for Version 2 Format is enabled 
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| Bit |Attr|ResetValue| ——C(iDeescription 


TSCTRLSSR 

Timestamp Digital or Binary Rollover Control 

When this bit is set, the Timestamp Low register rolls over after 

Ox3B9A_C9FF value (that is, 1 nanosecond accuracy) and 

increments the timestamp (High) seconds. When this bit is reset, 
RW {0x0 the rollover value of sub-second register is Ox7FFF_FFFF. The 

sub-second increment must be programmed correctly depending 

on the PTP reference clock frequency and the value of this bit. 

Values: 

1'b0O: Timestamp Digital or Binary Rollover Control is disabled 

1'b1: Timestamp Digital or Binary Rollover Control is enabled 

TSENALL 

Enable Timestamp for All Packets 

When this bit is set, the timestamp snapshot is enabled for all 
RW {0x0 packets received by the MAC. 

Values: 

1'bO: Timestamp for All Packets disabled 

1' ae =< 4 Timestamp for All Packets enabled 


7 IRO_|0x0_s reserved 


PTGE 

Presentation Time Generation Enable 

When this bit is set the Presentation Time generation will be 
RW |Ox0 enabled. 

Values: 

0x0 (DISABLE): Presentation Time Generation is disabled 

Oxi (ENABLE): Presentation Time Generation is enabled 


TSADDREG 

Update Addend Register 

When this bit is set, the content of the Timestamp Addend 

register is updated in the PTP block for fine correction. This bit is 

cleared when the update is complete. This bit should be zero 
RW |0x0 before it is set. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 

has no effect. 

Values: 

1'bO: Addend Register is not updated 

1'b1: Addend Fr lc is updated 


4 RO [Oxo reserved 


TSUPDT 

Update Timestamp 

When this bit is set, the system time is updated (added or 

subtracted) with the value specified in 

MAC_System_Time_Seconds_Update and 

MAC_System_Time_Nanoseconds_Update registers. This bit 

should be zero before updating it. This bit is reset when the 

update is complete in hardware. The Timestamp Higher Word 
3 Rw loxo register (if enabled during core configuration) is not 

updated.When Media Clock Generation and Recovery is 

configured (GMAC_FLEXI_PPS_OUT_EN) and enabled 

MAC_Presn_Time_Updt should also be updated before setting 

this field. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 

has no effect. 

Values: 

1'bO: Timestamp is not updated 

1'b1: Timestamp is updated 
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| Bit |Attr|ResetValue| ss CiDeescription 


TSINIT 

Initalize Timestamp 

When this bit is set, the system time is initialized (overwritten) 

with the value specified in the 

MAC_System_Time_Seconds_Update and 

MAC_System_Time_Nanoseconds_Update registers. This bit 

should be zero before it is updated. This bit is reset when the 

initialization is complete. The Timestamp Higher Word register (if 
> Rw loxo enabled during core configuration) can only be initialized. When 

Media Clock Generation and Recovery is configured 

(GMAC_FLEXI_PPS_OUT_EN) and enabled 

MAC_Presn_Time_Updt should also be updated before setting 

this field. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 

has no effect. 

Values: 

1'bO: Timestamp is not initialized 

1'b1: Timestamp is initialized 


TSCFUPDT 

Fine or Coarse Timestamp Update 

When this bit is set, the Fine method is used to update system 
1 rw loxo timestamp. When this bit is reset, Coarse method is used to 

update the system timestamp. 

Values: 

1'b0: Coarse method is used to update system timestamp 

1'b1: Fine method is used to update system timestamp 

TSENA 

Enable Timestamp 

When this bit is set, the timestamp is added for Transmit and 

Receive packets. When disabled, timestamp is not added for 

transmit and receive packets and the Timestamp Generator is 

RW {0x0 also suspended. You need to initialize the Timestamp (system 

time) after enabling this mode.On the Receive side, the MAC 

processes the 1588 packets only if this bit is set. 

Values: 

1'bO: Timestamp is disabled 

1'b1: Timestamp is enabled 


GMAC_MAC Sub Second_ Increment 

Address: Operational Base + offset (Ox0b04 

| Bit |Attr/Reset Value|  ——— s—“‘;‘CSC™SC‘~é eScriptiom =——(§— (— —Ctis—CSCid 
31:24[RO [0x00 —sireserved ee —s—“‘“‘“(“(“(CS*S*S*S*™*™*™*™C™C™C™C~C~S 


SSINC 
Sub-second Increment Value 
The value programmed in this field is accumulated every clock 
cycle (of clk_ptp_i) with the contents of the sub-second register. 
For example, when the PTP clock is 50 MHz (period is 20 ns), you 
23:16}RW |0x00 should program 20 (0x14) when the System Time Nanoseconds 
register has an accuracy of 1 ns [Bit 9 (TSCTRLSSR) is set in 
MAC_Timestamp_Control]. When TSCTRLSSR is clear, the 
Nanoseconds register has a resolution of ~0.465 ns. In this case, 
you should program a value of 43 (0x2B) which is derived by 20 
ns/0.465. 


GMAC MAC System Time Secs 
Address: Operational Base + offset (Ox0b08) 
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| Bit |Attr|ResetValue/ CiDeescription 


TSS 
; Timestamp Second 
Pe O RW | Cxponegged The value in this field indicates the current value in seconds of 
the System Time maintained by the MAC. 


GMAC MAC System Time NS 
Address: Operational Base + offset (OxOb0c 


| Bit |Attr| Reset Value 
31 |RO_|oxo_ 


TSSS 

Timestamp Sub Seconds 

The value in this field has the sub-second representation of time, 
2020. RW /Oxcogennee with an accuracy of 0.46 ns. When Bit 9 is set in 

MAC_Timestamp_Control, each bit represents 1 ns. The 

maximum value is Ox3B9A_C9FF after which it rolls-over to zero. 


GMAC MAC Sys Time Secs Update 
Address: Operational Base + offset (0x0b10) 


| Bit |Attr| Reset Value 


TSS 

Timestamp Seconds 

The value in this field is the seconds part of the update. When 
ADDSUB is reset, this field must be programmed with the 
seconds part of the update value. 

31:0 |RW |Ox00000000 |When ADDSUB is set, this field must be programmed with the 
complement of the seconds part of the update value. For 
example, if 2.000000001 seconds need to be subtracted from 
the system time, the TSS field in the 
MAC_Timestamp_Seconds_Update register must be OXFFFF_FFFE 
(that is, 2*%32 - 2). 


GMAC MAC Sys Time NS Update 
Address: Operational Base + offset (0x0b14) 


| Bit |Attr| Reset Value 


ADDSUB 
Add or Subtract Time 
When this bit is set, the time value is subtracted with the 
31 rw loxo contents of the update register. When this bit is reset, the time 
value is added with the contents of the update register. 
Values: 
1'bO: Add time 
1'b1: Subtract time 
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| Bit |Attr|ResetValue/ Ci eescription 


TSSS 
Timestamp Sub Seconds 
The value in this field is the sub-seconds part of the update. 
When ADDSUB is reset, this field must be programmed with the 
sub-seconds part of the update value, with an accuracy based on 
the TSCTRLSSR bit of the MAC_Timestamp_Control 
register.When ADDSUB is set, this field must be programmed 
with the complement of the sub-seconds part of the update 
value as described below. 
When TSCTRLSSR bit in MAC_Timestamp_cControl is set, the 
programmed value must be 10%9 - <sub-second value>. When 
TSCTRLSSR bit in MAC_Timestamp_Control is reset, the 

30:0 |RW |OxO0000000 |programmed value must be 2%31 - <sub-second_value>. When 
the TSCTRLSSR bit is reset in the MAC_Timestamp_Control 
register, each bit represents an accuracy of 0.46 ns. When the 
TSCTRLSSR bit is set in the MAC_Timestamp_Control register, 
each bit represents 1 ns and the programmed value should not 
exceed 0x3B9A_CO9FF. 
For example, if 2.000000001 seconds need to be subtracted 
from the system time, then the TSSS field in the 
MAC_Timestamp_Nanoseconds_Update register must be 
Ox7FFF_FFFF (that is, 2*31 - 1), when TSCTRLSSR bit in 
MAC_Timestamp_cControl is reset and 0x3B9A_C9FF (that is, 
10%9 - 1), when TSCTRLSSR bit in MAC_Timestamp_Control is 
set. 


GMAC_MAC_ Timestamp Addend 
Address: Operational Base + offset (0x0b18) 


| Bit |Attr| Reset Value| 


Po eseription 
TSAR 
: Timestamp Addend Register 
pet) Rw |Oxponoooee This field indicates the 32-bit time value to be added to the 
Accumulator register to achieve time synchronization. 


GMAC MAC Timestamp Status 
Address: Operational Base + offset (0x0b20) 


| Bit [Attr| Reset Value Description 
31:30/RO_|0xO__—_—reserved 


reserved 

ATSNS 

Number of Auxiliary Timestamp Snapshots 

This field indicates the number of Snapshots available in the 
29:25 0x00 FIFO. A value equal to the selected depth of FIFO (4, 8, or 16) 

: indicates that the Auxiliary Snapshot FIFO is full. These bits are 
cleared (to 00000) when the Auxiliary snapshot FIFO clear bit is 
set. This bit is valid only if the Add IEEE 1588 Auxiliary Snapshot 
option is selected. 
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| Bit |Attr|ResetValue| ss Ciescription 


Auxiliary Timestamp Snapshot Trigger Missed 

This bit is set when the Auxiliary timestamp snapshot FIFO is full 

and external trigger was set. This indicates that the latest 

snapshot is not stored in the FIFO. This bit is valid only if the Add 
24 0x0 IEEE 1588 Auxiliary Snapshot option is selected. 

1'bO: Auxiliary Timestamp Snapshot Trigger Missed status not 

detected 

1'b1: Auxiliary Timestamp Snapshot Trigger Missed status 

detected 


23:16|RO_|0x00_ reserved 


Tx Timestamp Status Interrupt Status 

In non-EQOS_CORE configurations when drop transmit status is 
enabled in MTL, this bit is set when the captured transmit 
timestamp is updated in the 
MAC_Tx_Timestamp_Status_Nanoseconds and 
MAC_Tx_Timestamp_Status_Seconds registers. When PTP 
offload feature is enabled, this bit is set when the captured 
transmit timestamp is updated in the 
MAC_Tx_Timestamp_Status_Nanoseconds and 
MAC_Tx_Timestamp_Status_Seconds registers, for PTO 
generated Delay Request and Pdelay request packets. This bit is 
cleared when the MAC_Tx_Timestamp_Status_Seconds register 
is read (or write to MAC_Tx_Timestamp_Status_Seconds register 
when RCWE bit of MAC_CSR_SW__Ctrl register is set). 

1'b0O: Tx Timestamp Status Interrupt status not detected 

1' Eo ee | Tx Timestamp Status Interrupt status detected 


[14:4 |RO [oxoo0. [reserved 
TSTRGTERRO 
Timestamp Target Time Error 
This bit is set when the latest target time programmed in the 
MAC_PPSO_Target_Time_Seconds and 
MAC_PPSO_Target_Time_Nanoseconds 
registers elapses. This bit is cleared when the application reads 


Access restriction applies. Clears on read (or this bit is written to 
1 when RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set 
to 1 on internal event. 


1'b0O: Timestamp Target Time Error status not detected 

1'b1: Timestamp Target Time Error status detected 

AUXTSTRIG 

Auxiliary Timestamp Trigger Snapshot 

This bit is set high when the auxiliary snapshot is written to the 
FIFO. This bit is valid only if the Add IEEE 1588 Auxiliary 
Snapshot option is selected. 

Access restriction applies. Clears on read (or this bit is written to 
1 when RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set 
to 1 on internal event. 


1'bO: Auxiliary Timestamp Trigger Snapshot status not detected 
1'b1: Auxiliary Timestamp Trigger Snapshot status detected 
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| Bit |Attr|ResetValue| ss C(iDesscription 


TSTARGTO 
Timestamp Target Time Reached 
When set, this bit indicates that the value of system time is 
greater than or equal to the value specified in the 
MAC_PPSO_Target_Time_Seconds and 

1 0x0 MAC_PPSO_Target_Time_Nanoseconds registers. 
Access restriction applies. Clears on read (or this bit is written to 
1 when RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set 


to 1 on internal event. 

Values: 

1'b0O: Timestamp Target Time Reached status not detected 
1'b1i: Timestamp Target Time Reached status detected 


TSSOVF 
Timestamp Seconds Overflow 
When this bit is set, it indicates that the seconds value of the 
timestamp (when supporting version 2 format) has overflowed 
beyond 32'hFFFF_FFFF. 

0x0 Access restriction applies. Clears on read (or this bit is written to 
1 when RCWE bit in MAC_CSR_SW__Ctrl register is set). Self-set 
to 1 on internal event. 
Values: 


1'b0O: Timestamp Seconds Overflow status not detected 
1'b1i: Timestamp Seconds Overflow status detected 


GMAC MAC Tx TS Status NS 
Address: Operational Base + offset (0x0b30) 


| Bit |Attr| Reset Value 


TXTSSMIS 

Transmit Timestamp Status Missed 

When this bit is set, it indicates one of the following: 

1. The timestamp of the current packet is ignored if TXTSSTSM 

bit of the MAC_Timestamp_Control register is reset. 

2. The timestamp of the previous packet is overwritten with 
31 0x0 timestamp of the current packet if TXTSSTSM bit of the 

MAC_Timestamp_Control register is set. 

Access restriction applies. Clears on read. Self-set to 1 on 

internal event. 

Values: 

1'bO: Transmit Timestamp Status Missed status not detected 

1'b1: Transmit Timestamp Status Missed status detected 


TXTSSLO 
: Transmit Timestamp Status Low 
re 0x00000000 This field contains the 31 bits of the Nanoseconds field of the 
Transmit packet's captured timestamp. 


GMAC MAC Tx TS Status Secs 
Address: Operational Base + offset (0x0b34) 


| Bit |Attr| Reset Value 


TXTSSHI 
. Transmit Timestamp Status High 
ato OxODRODONe This field contains the lower 32 bits of the Seconds field of 
Transmit packet's captured timestamp. 


GMAC MAC Auxiliary Control 
Address: Operational Base + offset (0x0b40) 
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Bit [Atte] Reset Value |_____________Deseription __ 
31:5 |RO_|0x0000000 


ATSENO 

Auxiliary Snapshot 0 Enable 

This bit controls the capturing of Auxiliary Snapshot Trigger O. 

When this bit is set, the auxiliary snapshot of the event on 
RW {0x0 ptp_aux_trig_i[0] input is enabled. When this bit is reset, the 

events on this input are ignored. 

Values: 

0x0 (DISABLE): Auxiliary Snapshot 0 is disabled 

Oxi a Auxiliary Snapshot 0 is enabled 


3:1 [RO [oxo sireserved ——(“‘“‘“SOCSCS™C™CC*dzd 


ATSFC 

Auxiliary Snapshot FIFO Clear 

When set, this bit resets the pointers of the Auxiliary Snapshot 

FIFO. This bit is cleared when the pointers are reset and the 

FIFO is empty. When this bit is high, the auxiliary snapshots are 
RW {0x0 stored in the FIFO. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 

has no effect. 

Values: 

1'bO: Auxiliary Snapshot FIFO Clear is disabled 

1'b1: Auxiliary Snapshot FIFO Clear is enabled 


GMAC MAC Auxiliary TS NS 
Address: Operational Base + offset (0x0b48) 


| Bit |Attr|Reset Value] Céiescription 
31 |RO_|oxo_ reserved 


AUXTSLO 
; Auxiliary Timestamp 
au0 DxPOnOgOne Contains the lower 31 bits (nanoseconds field) of the auxiliary 
timestamp. 


GMAC_MAC_ Auxiliary TS Secs 
Address: Operational Base + offset (O0x0b4c) 


| Bit |Attr| Reset Value 


AUXTSHI 
: Auxiliary Timestamp 
S10: | RE |/PxOR OR 0000 Contains the lower 32 bits of the Seconds field of the auxiliary 
timestamp. 


GMAC MAC TS Ingress Corr NS 
Address: Operational Base + offset (0x0b58) 


| Bit |Attr| Reset Value 


TSIC 
: Timestamp Ingress Correction 
ob ee | Rw Oxdopooeee This field contains the ingress path correction value as defined 
by the Ingress Correction expression. 


GMAC_MAC_TS Egress Corr NS 
Address: Operational Base + offset (OxOb5c 


| Bit |Attr| Reset Value 


TSEC 
: Timestamp Egress Correction 
St OW sl Expoenoven This field contains the nanoseconds part of the egress path 
correction value as defined by the Egress Correction expression. 
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GMAC_MAC_ TS Ingress Latency 
Address: Operational Base + offset (0x0b68) 


| Bit |Attr|ResetValue| =—s—s———CC—C‘iescrriptiom 
31:24|RO_|Ox0O_ reserved 


ITLNS 
Ingress Timestamp Latency, in sub-nanoseconds 

23:16 0x00 This register holds the average latency in sub-nanoseconds 
between the input ports (phy_rxd_i) of MAC and the actual point 
(GMII/MII) where the ingress timestamp is taken. 


ITLSNS 
Ingress Timestamp Latency, in nanoseconds 

15:8 0x00 This register holds the average latency in nanoseconds between 
the input ports (phy_rxd_i) of MAC and the actual point 
(GMII/MII) where the ingress timestamp is taken. 


GMAC_MAC TS Egress Latency 
Address: Operational Base + offset (OxOb6c 


| Bit |Attr| Reset Value 
31:24|RO_ [0x00 [reserved 


ETLNS 
Egress Timestamp Latency, in nanoseconds 

23:16 0x00 This register holds the average latency in nanoseconds between 
the actual point (GMII/MII) where the egress timestamp is taken 
and the output ports (phy_txd_o) of the MAC. 
ETLSNS 
Egress Timestamp Latency, in sub-nanoseconds 

15:8 0x00 This register holds the average latency in sub-nanoseconds 

, between the actual point (GMII/MII) where the egress 

timestamp is taken and the output ports (phy_txd_o) of the 
MAC. 


GMAC MAC PPS Control 
Address: Operational Base + offset (0x0b70) 

| Bit |Attr|Reset Value| Ci‘ Scription 
[31:8 [RO _|0xo00000_—i[reserved 


MCGRENO 

MCGR Mode Enable for PPSO Output 

This field enables the Oth PPS instance to operate in PPS or 

MCGR mode. When set it operates in MCGR mode and on reset it 
RW |0x0 operates in PPS mode. 

Values: 

0x0 (PPS): Oth PPS instance is enabled to operate in PPS mode 

0x1 (MCGR): Oth PPS instance is enabled to operate in MCGR 

mode 
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| Bit |Attr|ResetValue| Ci eesscription 


TRGTMODSELO 
Target Time Register Mode for PPSO Output 
This field indicates the Target Time registers 
(MAC_PPSO_Target_Time_Seconds and 
MAC_PPSO_Target_Time_Nanoseconds) mode for PPSO output 
signal: 
Values: 
0x0 (ONLY_INT): Target Time registers are programmed only for 

6:5 IRW |0x0 generating the interrupt event. The Flexible PPS function must 

, not be enabled in this mode, otherwise spurious transitions may 

be observed on the corresponding ptp_pps_o output port 
Oxi (Reserved): Reserved 
Ox2 (INT_ST): Target Time registers are programmed for 
generating the interrupt event and starting or stopping the PPSO 
output signal generation 
0x3 (ONLY_ST): Target Time registers are programmed only for 
starting or stopping the PPSO output signal generation. No 
interrupt is asserted 


PPSENO 

Flexible PPS Output Mode Enable 

When this bit is set, Bits[3:0] function as PPSCMD. When this bit 
4 RW |0Ox0 is reset, Bits[3:0] function as PPSCTRL (Fixed PPS mode). 

Values: 

0x0 (DISABLE): Flexible PPS Output Mode is disabled 

0x1 (ENABLE): Flexible PPS Output Mode is enabled 
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| Bit |Attr| Reset Value| 


Po CC“‘éi scription 
PPSCTRL_PPSCMD(cont. ) 
Flexible PPS Output (ptp_pps_o[0]) Control 
Programming these bits with a non-zero value instructs the MAC 
to initiate an event. When the command is transferred or 
synchronized to the PTP clock domain, these bits get cleared 
automatically. The software should ensure that these bits are 
programmed only when they are ‘all-zero'. The following list 
describes the values of PPSCMDO: 
4'b0000: No Command 
4'b0001: START Single Pulse 
This command generates single pulse rising at the start point 
defined in MAC_PPSO_Target_Time_Seconds and 
MAC_PPSO_Target_Time_Nanoseconds register and of a duration 
defined in the PPSO Width Register. 
4'b0010: START Pulse Train 
This command generates the train of pulses rising at the start 
point defined in the Target Time Registers and of a duration 
defined in the PPSO Width Register and repeated at interval 

3:0 IRw loxo defined in the PPS Interval Register. By default, the PPS pulse 

, train is free-running unless stopped by the 'Stop Pulse train at 

time’ or 'Stop Pulse Train immediately' commands. 
4'b0011: Cancel START 
This command cancels the START Single Pulse and START Pulse 
Train commands if the system time has not crossed the 
programmed start time. 
4'b0100: STOP Pulse train at time 
This command stops the train of pulses initiated by the START 
Pulse Train command (PPSCMD = 0010) after the time 
programmed in the Target Time registers elapses. 
4'b0101: STOP Pulse Train immediately 
This command immediately stops the train of pulses initiated by 
the START Pulse Train command (PPSCMD = 0010). 
4'b0110: Cancel STOP Pulse train 
This command cancels the STOP pulse train at time command if 
the programmed stop time has not elapsed. The PPS pulse train 
becomes free-running on the successful execution of this 
command. 
4'b0111-4'b1111: Reserved 
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| Bit |Attr|ResetValue| Ci eescription 


PPSCTRL_PPSCMD 
PPS Output Frequency Control 
This field controls the frequency of the PPSO output 
(ptp_pps_o[0]) signal. The default value of PPSCTRL is 0000, 
and the PPS output is 1 pulse (of width clk_ptp_i) every second. 
For other values of PPSCTRL, the PPS output becomes a 
generated clock of following frequencies: 
4'b0001: The binary rollover is 2 Hz, and the digital rollover is 1 
Hz. 
4'b0010: The binary rollover is 4 Hz, and the digital rollover is 2 
Hz. 
4'b0011: The binary rollover is 8 Hz, and the digital rollover is 4 
Hz. 
4'b0100: The binary rollover is 16 Hz, and the digital rollover is 8 
Hz. 
4'b1111: The binary rollover is 32.768 KHz and the digital 

3:0 |RW |Ox0 rollover is 16.384 KHz. 
Note: 
In the binary rollover mode, the PPS output (ptp_pps_o) has a 
duty cycle of 50 percent with these frequencies. In the digital 
rollover mode, the PPS output frequency is an average number. 
The actual clock is of different frequency that gets synchronized 
every second. For example: 
1. When PPSCTRL = 0001, the PPS (1 Hz) has a low period of 
537 ms and a high period of 463 ms. 
2. When PPSCTRL = 0010, the PPS (2 Hz) is a sequence of One 
clock of 50 percent duty cycle and 537 ms period Second clock of 
463 ms period (268 ms low and 195 ms high). 
3. When PPSCTRL = 0011, the PPS (4 Hz) is a sequence of Three 
clocks of 50 percent duty cycle and 268 ms period Fourth clock 
of 195 ms period (134 ms low and 61 ms high). 
This behavior is because of the non-linear toggling of bits in the 
digital rollover mode in the MAC_System_Time_Nanoseconds 
register. 


GMAC MAC PPSO Target Time Seconds 
Address: Operational Base + offset (Ox0b80) 


| Bit |Attr| Reset Value 


TSTRHO 
PPS Target Time Seconds Register 
This field stores the time in seconds. When the timestamp value 
matches or exceeds both Target Timestamp registers, the MAC 
starts or stops the PPS signal output and generates an interrupt 
(if enabled) based on Target Time mode selected for the 

31:0 IRW |ox00000000 eens PPS output in the MAC_PPS_ Control 
If GMAC_FLEXI_PPS_OUT_EN is enabled in the configuration and 
PTGE field of MAC_Timestamp_Control Register is set with 
Presentation time control set in recovery mode, then these bits 
indicate the TPT being programmed by 
the application and in generation mode it indicates the CPT 
generated at the sampled trigger. 


GMAC_MAC_ _PPSO Target Time _Ns 
Address: Operational Base + offset (0x0b84) 
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TRGTBUSYO 
PPS Target Time Register Busy 
The MAC sets this bit when the PPSCMDO field in the 
MAC_PPS_Control register is programmed to 010 or 011. 
Programming the PPSCMDO field to 010 or 011 instructs the MAC 
to synchronize the Target Time Registers to the PTP clock 
domain.The MAC clears this bit after synchronizing the Target 

31 RW |0Ox0 Time Registers to the PTP clock domain The application must not 
update the Target Time Registers when this bit is read as 1. 
Otherwise, the synchronization of the previous programmed 
timegets corrupted. 
Values: 
0x0 (INACTIVE): PPS Target Time Register Busy status is not 
detected 
Oxi (ACTIVE): PPS Target Time Register Busy is detected 


TTSLO 

Target Time Low for PPS Register 

This register stores the time in (signed) nanoseconds. When the 

value of the timestamp matches the value in both Target 

Timestamp registers, the MAC starts or stops the PPS signal 

output and generates an interrupt (if enabled) based on the 

TRGTMODSELO field (Bits [6:5]) in MAC_PPS_Control. 

When the TSCTRLSSR bit is reset in the 

MAC_Timestamp_Control register, this value should be (time in 
30:0 |RW |0x00000000 Ins / 0.465). The actual start or stop time of the PPS signal 

output may have an error margin up to one unit of sub-second 

increment value. 

When the TSCTRLSSR bit is set in the MAC_Timestamp_Control 

register, this value should not exceed 0x3B9A_C9FF. The actual 

start or stop time of the 

PPS signal output may have an error margin up to one unit of 

sub-second increment value. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 

has no effect. 


GMAC MAC PPSO Interval 
Address: Operational Base + offset (0x0b88) 


| Bit |Attr| Reset Value 


PPSINTO 

PPS Output Signal Interval 

These bits store the interval between the rising edges of PPSO 
signal output. The interval is stored in terms of number of units 
of sub-second increment value. 

S10. RW: |OxOS000000 You need to program one value less than the required interval. 
For example, if the PTP reference clock is 50 MHz (period of 20 
ns), and desired interval between the rising edges of PPSO signal 
output is 100 ns (that is, 5 units of sub-second increment value), 
you should program value 4 (5-1) in this register. 


GMAC MAC PPSO Width 
Address: Operational Base + offset (OxOb8c) 
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PPSWIDTHO 
PPS Output Signal Width 
These bits store the width between the rising edge and 
corresponding falling edge of PPSO signal output. The width is 
stored in terms of number of units of sub-second increment 
value. 
. You need to program one value less than the required interval. 

St 0 RYE popeceer For example, if PTP reference clock is 50 MHz (period of 20 ns), 
and width between the rising and corresponding falling edges of 
PPSO signal output is 80 ns (that is, four units of sub-second 
increment value), you should program value 3 (4-1) in this 
register. 
Note: The value programmed in this register must be lesser than 
the value programmed in MAC_PPSO_Interval. 


GMAC_MTL_ Operation Mode 
Address: Operational Base + offset (0x0c00) 


| Bit |Attr|Reset Value] Ciescription 
31:10|RO_|0x000000 


CNTCLR 

Counters Reset 

When this bit is set, all counters are reset. This bit is cleared 

automatically after 1 clock cycle. 

If this bit is set along with CNT_PRESET bit, CNT_PRESET has 
RW /0x0 precedence. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 

has no effect. 

Values: 

0x0 (DISABLE): Counters are not reset 

Oxi (ENABLE): All counters are reset 


CNTPRST 
Counters Preset 
When this bit is set, 
1.MTL_TxQ[0-7]_Underflow register is initialized/preset to 
12'h7FO. 
2.Missed Packet and Overflow Packet counters in 
RW /|0x0 MTL_RxQ[0-7]_ Missed_Packet_Overflow_Cnt register is 
initialized/preset to 12'h7FO. 
Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 
has no effect. 
Values: 
0x0 (DISABLE): Counters Preset is disabled 
Oxi a ——<<< Counters Preset is enabled 


7 [RO [oxo sireserved ee —(“‘“‘“‘“‘“(“(‘(“(S(;S™C‘*dz 


SCHALG 
Tx Scheduling Algorithm 
This field indicates the algorithm for Tx scheduling: Values: 
0x0 (WRR): WRR algorithm 

RW |0x0 Oxi (WFQ): WFQ algorithm when DCB feature is selected. 
Otherwise, Reserved 
0x2 (DWRR): DWRR algorithm when DCB feature is selected. 
Otherwise, Reserved 
0x3 i Strict priority algorithm 


4:3 [RO |oxo reserved 
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Shoe Arbitration Algorithm 
This field is used to select the arbitration algorithm for the Rx 
side. 
0: Strict priority (SP) 
RW /|0x0 Queue 0 has the lowest priority and the last queue has the 
highest priority. 
1: Weighted Strict Priority (WSP) 
Values: 
0x0 (SP): Strict priority (SP) 
Oxi (WSP): Weighted Strict Priority (WSP) 


DTXSTS 

Drop Transmit Status 

When this bit is set, the Tx packet status received from the MAC 
1 Rw lox0 is dropped in the MTL. When this bit is reset, the Tx packet 

status received from the MAC is forwarded to the application. 

Values: 

0x0 (DISABLE): Drop Transmit Status is disabled 

0x1 (ENABLE): Drop Transmit Status is enabled 


GMAC_MTL_DBG CTL 
Address: Operational Base + offset (0x0c08) 

| Bit |Attr|ResetValue[  ——C‘i scription 
[31:16[RO_[0x0000_ reserved 


STSIE 

Transmit Status Available Interrupt Status Enable 

When this bit is set, an interrupt is generated when Transmit 
RW |0x0 status is available in slave mode. 

Values: 

1'bO: Transmit Packet Available Interrupt Status is disabled 

1'b1: Transmit Packet Available Interrupt Status is enabled 


PKTIE 
Receive Packet Available Interrupt Status Enable 
When this bit is set, an interrupt is generated when EOP of 
14 RW {0x0 received packet is written to the Rx FIFO. 
Values: 
1'bO: Receive Packet Available Interrupt Status is disabled 
1'b1: Receive Packet Available Interrupt Status is enabled 
FIFOSEL 
FIFO Selected for Access 
This field indicates the FIFO selected for debug access: 
Values: 
Horde RW 0X0 2'b00: Tx FIFO 
2'b01: Tx Status FIFO (only read access when SLVMOD is set) 
2'b10: TSO FIFO (cannot be accessed when SLVMOD is set) 
2'bi1: Rx FIFO 
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FIFOWREN 

FIFO Write Enable 

When this bit is set, it enables the Write operation on selected 

FIFO when FIFO Debug Access is enabled. This bit must not be 

written to 1 when FIFO Debug Access is not enabled, that is 
11 RW {0x0 FDBGEN bit is 0. 

Access restriction applies. Self-cleared. Setting 0 clears. Setting 

1 sets. 

Values: 

1'bO: FIFO Write is disabled 

1'b1: FIFO Write is enabled 

FIFORDEN 

FIFO Read Enable 

When this bit is set, it enables the Read operation on selected 

FIFO when FIFO Debug Access is enabled. This bit must not be 

written to 1 when FIFO Debug Access is not enabled, that is 
10 RW |0x0 FDBGEN bit is 0. 

Access restriction applies. Self-cleared. Setting 0 clears. Setting 

1 sets. 

Values: 

1'bO: FIFO Read is disabled 

1'b1: FIFO Read is enabled 


RSTSEL 

Reset Pointers of Selected FIFO 

When this bit is set, the pointers of the currently-selected FIFO 

are reset when FIFO Debug Access is enabled. This bit must not 

be written to 1 when FIFO Debug Access is not enabled, that is 
RW {0x0 FDBGEN bit is 0. 

Access restriction applies. Self-cleared. Setting 0 clears. Setting 

1 sets. 

Values: 

1'bO: Reset Pointers of Selected FIFO is disabled 

1'b1: Reset Pointers of Selected FIFO is enabled 

RSTALL 

Reset All Pointers 

When this bit is set, the pointers of all FIFOs are reset when 

FIFO Debug Access is enabled. This bit must not be written to 1 
rw loxo when FIFO Debug Access is not enabled, that is FDBGEN bit is 0. 

Access restriction applies. Self-cleared. Setting 0 clears. Setting 

1 sets. 

Values: 

1'bO: Reset All Pointers is disabled 

1'b1: Reset All Pointers is enabled 

reserved 


7 |RO_|0x0_ reserved 
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PKTSTATE 
Encoded Packet State 
This field is used to write the control information to the Tx FIFO 
or Rx FIFO. 
Tx FIFO: 
2'bOO: Packet Data 
2'b01: Control Word 
2'b10: SOP Data 
2'bi1i: EOP Data 
6:5 |RW {0x0 Rx FIFO: 
2'bOO: Packet Data 
2'b01: Normal Status 
2'b10: Last Status 
2'bii: EOP 
Values: 
2'bOO: Packet Data 
2'b01: Control Word/Normal Status 
2'b10: SOP Data/Last Status 
2'b11: EOP Data/EOP 


4 [RO _|0xo_____—reserved 


reserved 

BYTEEN 

Byte Enables 

This field indicates the number of data bytes valid in the data 

register during Write operation. This is valid only when PKTSTATE 
3:2 IRw loxo is Zpr0 (EOP) and Tx FIFO or Rx FIFO is selected. 

Values: 

2'b00: Byte O valid 

2'b01: Byte 0 and Byte 1 are valid 

2'b10: Byte 0, Byte 1, and Byte 2 are valid 

2'b11: All four bytes are valid 


DBGMOD 

Debug Mode Access to FIFO 

When this bit is set, it indicates that the current access to the 
FIFO is read, write, and debug access. In this mode, the 
following access types are allowed: 

1. Read and Write access to Tx FIFO, TSO FIFO, and Rx FIFO 
2. Read access is allowed to Tx Status FIFO. 

1 RW |0x0 When this bit is reset, it indicates that the current access to the 
FIFO is slave access bypassing the DMA. In this mode, the 
following access are allowed: 

1. Write access to the Tx FIFO 

2. Read access to the Rx FIFO and Tx Status FIFO 
Values: 

1'b0: Debug Mode Access to FIFO is disabled 
1'b1: Debug Mode Access to FIFO is enabled 


FDBGEN 

FIFO Debug Access Enable 

When this bit is set, it indicates that the debug mode access to 
rw loxo the FIFO is enabled. When this bit is reset, it indicates that the 

FIFO can be accessed only through a master interface. 

Values: 

1'bO: FIFO Debug Access is disabled 

1'b1: FIFO Debug Access is enabled 


GMAC_MTL_DBG STS 
Address: Operational Base + offset (OxOcOc) 
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[31:16]RO_|0x0000 


LOCR 
Remaining Locations in the FIFO 
Slave Access Mode: 
This field indicates the space available in selected FIFO. 

15 0x320 Debug Access Mode: 
This field contains the Write or Read pointer value of the selected 
FIFO during Write or Read operation, respectively. 
Reset: In single Tx Queue configurations, 
(GMAC_TXFIFO_SIZE/(GMAC_DATAWIDTH/8)), Otherwise 
OOOOH. 


114:10/RO_|0x00_ reserved 


STSI 

Transmit Status Available Interrupt Status 

When set, this bit indicates that the Slave mode Tx packet is 
rw loxo transmitted, and the status is available in Tx Status FIFO. This 

bit is reset when 1 is written to this bit. 

Values: 

1'bO: Transmit Status Available Interrupt Status not detected 

1'b1: Transmit Status Available Interrupt Status detected 


PKTI 

Receive Packet Available Interrupt Status 

When set, this bit indicates that MAC layer has written the EOP 
Rw loxo of received packet to the Rx FIFO. This bit is reset when 1 is 

written to this bit. 

Values: 

1'bO: Receive Packet Available Interrupt Status not detected 

1' ea Receive Packet Available Interrupt Status detected 


7:5 [RO [oxo ——sireserved — —“‘“‘(‘“SCSOCOC™COCOCO*#*”C#C#C*C*C*”*”CSC*CSCSCSC‘CN 


Byte Enables 

This field indicates the number of data bytes valid in the data 
register during Read operation. This is valid only when PKTSTATE 
is 2'b10 (EOP) and Tx FIFO or Rx FIFO is selected. 


: Byte 0 valid 

: Byte O and Byte 1 are valid 

: Byte 0, Byte 1, and Byte 2 are valid 
: All four bytes are valid 
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PKTSTATE 
Encoded Packet State 
This field is used to get the control or status information of the 
selected FIFO. 
Tx FIFO: 
2'bOO: Packet Data 
2'b0O1: Control Word 
2'b10: SOP Data 
2'b11: EOP Data 
Rx FIFO: 
2:1 0x0 2'bOO: Packet Data 
2'b01: Normal Status 
2'b10: Last Status 
2'b11: EOP 
This field is applicable only for Tx FIFO and Rx FIFO during Read 
operation. 
Values: 
2'bOO: Packet Data 
2'b0O1: Control Word/Normal Status 
2'b10: SOP Data/Last Status 
2'b11: EOP Data/EOP 


FIFOBUSY 
FIFO Busy 
When set, this bit indicates that a FIFO operation is in progress 
in the MAC and content of the following fields is not valid: 
0x0 1. All other fields of this register 
2. All fields of the MTL_FIFO_Debug_ Data register 
Values: 
1'bO: FIFO Busy not detected 
1'b1: FIFO Busy detected 


GMAC_MTL FIFO Debug Data 
Address: Operational Base + offset (0x0c10) 


| Bit |Attr|Reset Value] Céiescription 


FDBGDATA 

FIFO Debug Data 

During debug or slave access write operation, this field contains 
31:0 |RW |OxO0000000 |the data to be written to the Tx FIFO, Rx FIFO, or TSO FIFO. 

During debug or slave access read operation, this field contains 

the data read from the Tx FIFO, Rx FIFO, TSO FIFO, or Tx Status 

FIFO. 


GMAC_MTL _ Interrupt Status 
Address: Operational Base + offset (0x0c20 


| Bit |Attr|ResetValue| = Céiecription 
31:19|RO_|0x0000 


ESTIS 
EST (TAS- 802.1Qbv) Interrupt Status 
This bit indicates an interrupt event during the operation of 
802.1Qbv. To reset this bit, the application must clear the 
18 0x0 error/event that has caused the Interrupt. 
Values: 
0x0 (INACTIVE): EST (TAS- 802.1Qbv) Interrupt status not 
detected 
Oxi (ACTIVE): EST (TAS- 802.1Qbv) Interrupt status detected 
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Debug Interrupt status 

This bit indicates an interrupt event during the slave access. To 

reset this bit, the application must read the FIFO Debug Access 
17 0x0 Status register to get the exact cause of the interrupt and clear 

its source. 

1'bO: Debug Interrupt status not detected 

1'b1: Debug Interrupt status detected 

reserved 


[16:2 |RO |0x0000 reserved 


Queue 1 Interrupt status 
This bit indicates that there is an interrupt from Queue 1. To 


reset this bit, the application must read the 
MTL_Q1_Interrupt_Control_ Status register to get the exact 
cause of the interrupt and clear its source. 


0x0 (INACTIVE): Queue 1 Interrupt status not detected 
Oxi (ACTIVE): Queue 1 Interrupt status detected 


Queue 0 Interrupt status 

This bit indicates that there is an interrupt from Queue 0. To 
reset this bit, the application must read Queue O Interrupt 
Control and Status register to get the exact cause of the 
interrupt and clear its source. 


1'bO: Queue O Interrupt status not detected 
1'b1: Queue O Interrupt status detected 


GMAC MTL RxQ DMA Map0oO 

Address: Operational Base + offset (0x0c30) 

| Bit |Attr|ResetValue[ ———C‘i scription 
[31:13[RO_|Ox00000_—i[reserved 


Q1iDDMACH 

Queue 1 Enabled for DA-based DMA Channel Selection 

When set, this bit indicates that the packets received in Queue 1 
are routed to a particular DMA channel as decided in the MAC 
Receiver based on the DMA channel number programmed in the 
L3-L4 filter registers, or the Ethernet DA address. 

12 rw loxo When reset, this bit indicates that the packets received in Queue 
1 are routed to the DMA Channel programmed in the Q1MDMACH 
field (Bits[10:8]). 

Values: 

0x0 (DISABLE): Queue 1 disabled for DA-based DMA Channel 
Selection 

Ox1 (ENABLE): Queue 1 enabled for DA-based DMA Channel 
Selection 


11:9 |RO_|oxo_ reserved 
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Q1iMDMACH 
Queue 1 Mapped to DMA Channel 
This field controls the routing of the received packet in Queue 1 
to the DMA channel: 
000: DMA Channel 0 
001: DMA Channel 1 
010: DMA Channel 2 
011: DMA Channel 3 
100: DMA Channel 4 
EW |X 101: DMA Channel 5 
110: DMA Channel 6 
111: DMA Channel 7 
This field is valid when the Q1DDMACH field is reset. 
The width of this field depends on the number of RX DMA 
channels and not all the values may be valid in some 
configurations. For example, if the number of RX DMA channels 
selected is 2, only 000 and 001 are valid, the other bits are 
reserved. 


7:5 |RO_|oxo reserved 


QODDMACH 

Queue O Enabled for DA-based DMA Channel Selection 

When set, this bit indicates that the packets received in Queue 0 
are routed to a particular DMA channel as decided in the MAC 
Receiver based on the DMA channel number programmed in the 
L3-L4 filter registers, or the Ethernet DA address. 

4 rw loxo When reset, this bit indicates that the packets received in Queue 
0 are routed to the DMA Channel programmed in the QOMDMACH 
field. 

Values: 

0x0 (DISABLE): Queue O disabled for DA-based DMA Channel 
Selection 

Ox1 (ENABLE): Queue 0 enabled for DA-based DMA Channel 
Selection 


3:1 |RO_|oxo reserved 


QOMDMACH 
Queue 0 Mapped to DMA Channel 
This field controls the routing of the packet received in Queue 0 
to the DMA channel: 
000: DMA Channel 0 
001: DMA Channel 1 
010: DMA Channel 2 
011: DMA Channel 3 

RW |0x0 100: DMA Channel 4 
101: DMA Channel 5 
110: DMA Channel 6 
111: DMA Channel 7 
This field is valid when the QODDMACH field is reset. The width 
of this field depends on the number of RX DMA channels and not 
all the values may be valid in some configurations. For example, 
if the number of RX DMA channels selected is 2, only 000 and 
001 are valid, the other bits are reserved. 


GMAC_MTL_ TBS CTRL 
Address: Operational Base + offset (0x0c40) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1720 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue/ Ci eescription 


LEOS 
Launch Expiry Offset 
The value in units of 256 nanoseconds that has to be added to 
. the Launch time to compute the Launch Expiry time. Value valid 

BaRD a eo oe only when LEOV is set. 
Max value: 999,999,999 ns, additionally should be smaller than 
CTR-1 value when ESTM mode is set since this value is a modulo 
CTR value. 


7 —(||RO_|oxo_sireserved 


LEGOS 
Launch Expiry GSN Offset 

6:4 |RW |0x0 The number GSN slots that has to be added to the Launch GSN 
to compute the Launch Expiry time. Value valid only when LEOV 
is set. 


3:2 |RO_|Oxo_ reserved 


LEOV 
Launch Expiry Offset Valid 
When set indicates the LEOS field is valid. When not set, 
1 Rw loxo indicates the Launch Expiry Offset is not valid and the MTL must 
not check for Launch expiry time. 
Values: 
0x0 (INVALID): LEOS field is invalid 
0x1 (VALID): LEOS field is valid 
ESTM 
EST offset Mode 
When this bit is set, the Launch Time value used in Time Based 
Scheduling is interpreted as an EST offset value and is added to 
rw {oxo the Base Time Register (BTR) of the current list. 
When reset, the Launch Time value is used as an absolute value 
that should be compared with the System time [39:8]. 
Values: 
0x0 (DISABLE): EST offset Mode is disabled 
0x1 (ENABLE): EST offset Mode is enabled 


GMAC_MTL_EST Control 
Address: Operational Base + offset (0x0c50) 


| Bit |Attr|Reset Value] Ciescription 


PTOV 
PTP Time Offset Value 

31:24)RW |0x00 The value of PTP Clock period multiplied by 6 in nanoseconds. 
This value is needed to avoid transmission overruns at the 
a ing of the installation of a new GCL. 


23, |RO_|oxo_—sireserved 


CTOV 

Current Time Offset Value 

Provides a 12 bit time offset value in nano second that is added 

to the current time to compensate for all the implementation 
eee RN OXO00 pipeline delays such as the CDC sync delay, buffering delays, 

data path delays etc. This offset helps to ensure that the impact 

of gate controls is visible on the line exactly at the pre- 

determined schedule (or as close to the schedule as possible). 
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TILS 
Time Interval Left Shift Amount 
This field provides the left shift amount for the programmed 
Time Interval values used in the Gate Control Lists. 
000: No left shift needed (equal to xins) 
10:8 |RW |0x0 001: Left shift TI by 1 bit (equal to x2ns) 
010: Left shift TI by 2 bits (equal to x4ns) 
100: Left shift TI by 7 bits (equal to x128ns) 
Based on the configuration one or more bits of this field should 
be treated as Reserved/Read-Only. 
LGSE 
Loop Count to report Scheduling Error 
Programmable number of GCL list iterations before reporting an 
HLBS error defined in EST_Status register. 
7:6 |RW JOx0 Values: 
0x0 (4_ITERNS): 4 iterations 
Oxi (8_ITERNS): 8 iterations 
Ox2 (16_ITERNS): 16 iterations 
0x3 (32_ITERNS): 32 iterations 
DFBS 
Drop Frames causing Scheduling Error 
When set frames reported to cause HOL Blocking due to not 
getting scheduled (HLBS field of EST_Status register) after 
5 rw loxo 4,8,16,32 (based on LCSE field of this register) GCL iterations 
are dropped. 
Values: 
0x0 (DONT_DROP): Do not Drop Frames causing Scheduling 
Error 
Oxi (DROP): Drop Frames causing Scheduling 


DDBF 
Do not Drop frames during Frame Size Error 
When set, frames are not be dropped during Head-of-Line 

aw |o blocking due to Frame Size Error (HLBF field of EST_Status 

x0 

register). 
Values: 
0x0 (DROP): Drop frames during Frame Size Error 
Oxi Fea ea DROP): Do not Drop frames during Frame Size Error 


32" |RO1|0x0.. ——___|fesetved = 


SSWL 

Switch to S/W owned list 

When set indicates that the software has programmed that list 

that it currently owns (SWOL) and the hardware should switch to 

the new list based on the new BTR. Hardware clears this bit 

when the switch to the SWOL happens to indicate the completion 
1 rw loxo of the switch or when an BTR error (BTRE in Status register) is 

set. When BITRE is set this bit is cleared but SWOL is not updated 

as the switch was not successful. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 

has no effect. 

Values: 

0x0 (DISABLE): Switch to S/W owned list is disabled 

Oxi (ENABLE): Switch to S/W owned list is enabled 
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EEST 

Enable EST 

When reset, the gate control list processing is halted and all 

gates are assumed to be in Open state. Should be set for the 

hardware to start processing the gate control lists. During the 

toggle from 0 to 1, the gate control list processing starts only 
RW |0x0 after the SSWL bit it set. 

When GMAC_ASP_ECC is selected during the configuration, if any 

uncorrectable error is detected in the EST memory the hardware 

will reset this bit and disable the EST function. 

Values: 

0x0 (DISABLE): EST is disabled 

0x1 (ENABLE): EST is enabled 


GMAC_MTL_EST Status 
Address: Operational Base + offset (0x0c58) 


| Bit |Attr|Reset Value| CD eescription 
[31:20|RO_|0x000 


CGSN 
Current GCL Slot Number 

19:16 0x0 Indicates the slot number of the GCL list. Slot number is a 
modulo 16 count of the GCL List loops executed so far. Even if 
a new GCL list is installed, the count is incremental. 
reserved 


15:12/RO_|0x0___—_—reserved 


BTR Error Loop Count 

Provides the minimum count (N) for which the equation 
Current Time =< New BTR + (N * New Cycle Time) becomes 
true. N = "1111" indicates the iterations exceeded the value of 
8 and the hardware was not able to update New BTR to be 
equal to or greater than Current Time. Software intervention is 
needed to update the New BTR. Value cleared when BTRE field 
of this register is cleared. 


S/W owned list 

When '0' indicates Gate control list number "0" is owned by 
software and when "1" indicates the Gate Control list "1" is 
owned by the software. Any reads/writes by the software 
(using indirect access via GCL_Control) is directed to the list 
indicated by this value by default. The inverse of this value is 
treated as HWOL. 

R/W operations performed by hardware are directed to the list 
pointed by HWOL by default. 


0x0 (INACTIVE): Gate control list number "0" is owned by 
software 

0x1 (ACTIVE): Gate control list number "1" is owned by 
software 


6:5 |RO |OxoO reserved 
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| Bit [Attr/ResetValue| Ci eescription 


CGCE 
Constant Gate Control Error 
This error occurs when the list length (LLR) is 1 and the 
programmed Time Interval (TI) value after the optional Left 
Shifting is less than or equal to the Cycle Time (CTR). The 
above programming implies Gates are either always Closed or 
always Open based on the Gate Control values; the same 

4 RW |0x0 effect can be achieved by other simpler (non TSN) 
programming mechanisms. Since the implementation does not 
support such a programming an error is reported. 
Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 
Values: 
0x0 (INACTIVE): Constant Gate Control Error not detected 
Oxi (ACTIVE): Constant Gate Control Error detected 


HLBS 

Head-Of-Line Blocking due to Scheduling 

Set when the frame is not able to win arbitration and get 

scheduled even after 4 iterations of the GCL. Indicates to 

software a potential programming error. The one hot encoded 
0x0 


values of the Queue Numbers that are not able to make 
progress are indicated in the MTL_EST_Sch_Error register. 

Bit cleared when MTL_EST_Sch_Error register is all zeros. 
Values: 

0x0 (INACTIVE): Head-Of-Line Blocking due to Scheduling not 
detected 

Ox1 (ACTIVE): Head-Of-Line Blocking due to Scheduling 
detected 


HLBF 
Head-Of-Line Blocking due to Frame Size 
Set when HOL Blocking is noticed on one or more Queues as a 
result of none of the Time Intervals of gate open in the GCL 
being greater than or equal to the duration needed for frame 
size (or frame fragment size when preemption is enabled) 
transmission. The one hot encoded Queue numbers that are 
experiencing HLBF are indicated in the 

0x0 MTL_EST_Frm_Size_Error register. Additionally, the first Queue 
number that experienced HLBF along with the frame size is 
captured in MTL_EST_Frm_Size_Capture register. Bit cleared 
when MTL_EST_Frame_Size_ Error register is all zeros. 
Values: 
0x0 (INACTIVE): Head-Of-Line Blocking due to Frame Size not 
detected 
Oxi (ACTIVE): Head-Of-Line Blocking due to Frame Size 
detected 
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| Bit |Attr/ResetValue| Ci eescription 


BTRE 
BTR Error 
When "1" indicates a programming error in the BTR of SWOL 
where the programmed value is less than current time. If the 
BTRL = "1111", SWOL is not updated and Software should 
reprogram the BTR to a value greater than current time and 
then set SSWL to reinitiate the switch to SWOL. Else if the 

1 Rw loxo value of BTRL < "1111", SWOL is updated and this field 
indicates the number of iterations (of + CycleTime) taken by 
hardware to update the BTR to a value greater than Current 
Time. 
Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 
Values: 
0x0 (INACTIVE): BTR Error not detected 
Oxi (ACTIVE): BIR Error detected 


SWLC 

Switch to S/W owned list Complete 

When "1" indicates the hardware has successfully switched to 

the SWOL, and the SWOL bit has been updated to that effect. 

Cleared when the SSWL of EST_Control register transitions 
Rw loxo from 0 to 1, or ona software write. 

Access restriction applies. Self-set to 1 on internal event. 

Setting 1 clears. Setting 0 has no effect. 

Values: 

0x0 (INACTIVE): Switch to S/W owned list Complete not 

detected 

Oxi (ACTIVE): Switch to S/W owned list Complete detected 


GMAC MTL EST Sch Error 

Address: Operational Base + offset (0x0c60) 

| Bit |Attr|ResetValue[ Ci escription 
[31:2 [RO _|0x00000000 [reserved 


SEQN 
Schedule Error Queue Number 
1:0 \IRw loxo The One Hot Encoded Queue Numbers that have experienced 
: error/timeout described in HLBS field of status register. 
Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 


GMAC MTL EST Frm _ Size Error 

Address: Operational Base + offset (0x0c64) 

| Bit |Attr|ResetValue[ ———C‘i scription 
[31:2 [RO |oxo0000000 |reserved 


FEQN 
Frame Size Error Queue Number 
1:0 IRw loxo The One Hot Encoded Queue Numbers that have experienced 
: error described in HLBF field of status register. 
Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 


GMAC MTL EST Frm _ Size Capture 
Address: Operational Base + offset (Ox0c68 


|_Bit |Attr| Reset Value 


[31:17[RO [0x0000 reserved 


WW 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1725 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci eescription 


HBFQ 

Queue Number of HLBF 

Captures the binary value of the of the first Queue (number) 
experiencing HLBF error (see HLBF field of status register). 

Value once written is not altered by any subsequent queue errors 
of similar nature. Once cleared the queue number of the next 
occurring HLBF error is captured. Width is based on the number 
of Tx Queues configured; remaining bits are Read-Only. Cleared 
when MTL_EST_Frm_Size_Error 2 (no is all zeros. 


a5 [RO |OxO_si reserved 

HBFS 

Frame Size of HLBF 

Captures the Frame Size of the dropped frame related to queue 
number indicated in HBFQ field of this register. Contents of this 
register should be considered invalid, if this field is zero. 
Cleared when MTL_EST_Frm_Size_Error register is all zeros. 


0x0000 


GMAC MTL EST Intr Enable 
Address: Operational Base + offset (0x0c70) 


CGCE 

Interrupt Enable for CGCE 

When set, generates interrupt when the Constant Gate Control 
Error occurs and is indicated in the status. When reset this event 
does not generate an interrupt 

Values: 

0x0 (DISABLE): Interrupt for CGCE is disabled 

Ox1 (ENABLE): Interrupt for CGCE is enabled 

IEHS 

Interrupt Enable for HLBS 

When set, generates interrupt when the Head-of-Line Blocking 
due to Scheduling issue and is indicated in the status. When 
reset this event does not generate an interrupt. 

Values: 

0x0 (DISABLE): Interrupt for HLBS is disabled 


: Interrupt for HLBS is enabled 


IEHF 
Interrupt Enable for HLBF 
When set, generates interrupt when the Head-of-Line Blocking 
due to Frame Size error occurs and is indicated in the status. 
When reset this event does not generate an interrupt. 
Values: 
0x0 (DISABLE): Interrupt for HLBF is disabled 
0x1 (ENABLE): Interrupt for HLBF is enabled 
IEBE 
Interrupt Enable for BTR Error 
When set, generates interrupt when the BTR Error occurs and is 
indicated in the status. When reset this event does not generate 
an interrupt. 
Values: 
0x0 (DISABLE): Interrupt for BTR Error is disabled 
: Interrupt for BTR Error is enabled 
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| Bit |Attr|ResetValue[ C(Deescription 
IECC 
Interrupt Enable for Switch List 
When set, generates interrupt when the configuration change is 


successful and the hardware has switched to the new list. 
When reset this event does not generate an interrupt. 
Values: 

0x0 (DISABLE): Interrupt for Switch List is disabled 

0x1 (ENABLE): Interrupt for Switch List is enabled 


GMAC_MTL_EST GCL Control 
Address: Operational Base + offset (0x0c80) 


| Bit |Attr|ResetValue| sss SC—C‘iescrriptiom 
31:24|RO_|0x00 reserved 


ESTEIEC 

ECC Inject Error Control for EST Memory 

When EIEE bit of this register is set, following are the errors 

inserted based on the value encoded in this field. 

This filed will be valid only if GMAC_ASP_ECC feature is selected 
23:22/RW |Ox0 during the configuration, else it will be reserved. 

Values: 

OxO (1BIT): Insert 1 bit error 

Oxi (2BIT): Insert 2 bit errors 

Ox2 (3BIT): Insert 3 bit errors 

0x3 (1BIT_ADDR): Insert 1 bit error in address field 


ESTEIEE 

EST ECC Inject Error Enable 

When set along with EEST bit of MTL_EST_Control register, 
enables the ECC error injection feature. 

When reset, disables the ECC error injection feature. 
Values: 

0x0 (DISABLE): EST ECC Inject Error is disabled 

Ox1 (ENABLE): EST ECC Inject Error is enabled 

ERRO 

When set indicates the last write operation was aborted as 
software writes to GCL and GCL registers is prohibited when 
SSWL bit of MTL_EST_Control Register is set. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 

Values: 

0x0 (DISABLE): ERRO is disabled 

Ox1 (ENABLE): ERR1 is enabled 


19:16]RO_|0x0 reserved 
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| Bit |Attr|ResetValue| Ci eesscription 


ADDR 

Gate Control List Address: (GCLA when GCRR is "0"). 

Provides the address (row number) of the Gate Control List at 

which the R/W operation has to be performed. By default the 

Gate Control List pointed by SWOL of MTL_EST_Status is 

selected for R/W, however if the DBGM bit of this register is set, 

a debug mode access is given to R/W from DBGB. The width of 

this field is dependent on GMAC_EST_DEP; unused bits should 

be treated as read only. Gate Control list Related Registers 

Address: (GCRA when GCRR is "1"). By default the GCL related 
15:8 |RW |/0x00 register set pointed by SWOL of MTL_EST_Status is selected for 

R/W, however if the DBGM bit of this register is set, a debug 

mode access is given to R/W from DBGB. Lower 3 bits are only 

used in this mode, higher order bits are treated as dont cares. 

000: BTR Low (31:0) 

001: BTR High (63:31) 

010: CTR Low (31:0) 

011: CTR High (39:32) 

100: TER (31:0) 

101: LLR (n:0) (where n is (logGMAC_EST_DEP / log2)) 

Others: Reserved 


7:6 |RO_|OxO reserved 


DBGB 

Debug Mode Bank Select 

When set to "0" indicates R/W in debug mode should be directed 

to Bank 0 (GCLO and corresponding Time related registers). 

When set to "1" indicates R/W in debug mode should be directed 
5 RW |0x0 to Bank 1 (GCL1 and corresponding Time related registers). This 

value is used when DBGM is set and overrides by value of SWOL 

which is normally used. 

Values: 

0x0 (BANKO): R/W in debug mode should be directed to Bank 0 

Oxi (BANK1): R/W in debug mode should be directed to Bank 1 

DBGM 

Debug Mode 

When set to "1" indicates R/W in debug mode where the memory 

bank (for GCL and Time related registers) is explicitly provided 

RW |0x0 by DBGB value, when set to "0" SWOL bit is used to determine 

which bank to use. 

Values: 

0x0 (DISABLE): Debug Mode is disabled 

Oxi ee 7 Debug Mode is enabled 


3 |RO_|oxo_sreserved 


GCRR 
Gate Control Related Registers 
When set to "1" indicates the R/W access is for the GCL related 
registers (BTR, CTR, TER, LLR) whose address is provided by 

2 RW |0x0 GCRA. When "0" indicates R/W should be directed to GCL from 
the address provided by GCLA. 
Values: 
0x0 (DISABLE): Gate Control Related Registers are disabled 
Oxi (ENABLE): Gate Control Related Registers are enabled 
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| Bit |Attr|ResetValue| Ci eescription 


R1WO 

Read '1', Write '0': 

When set to '1': Read Operation 
1 RW |0x0 When set to '0': Write Operation. 

Values: 

0x0 (WRITE): Write Operation 

0x1 (READ): Read Operation 


SRWO 

Start Read/Write Op 

When set indicates a Read/Write Op has started and is in 

progress. 

When reset by hardware indicates the R/W Op has completed or 

an error has occurred (when bit 20 is set) 

Reads: Data can be read from MTL_EST_GCL_Data register after 
RW |0x0 this bit is reset 

Writes: MTL_EST_GCL_Data should be programmed with write 

data before setting SRWO. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 

has no effect. 

Values: 

0x0 (DISABLE): Start Read/Write Op disabled 

Oxi (ENABLE): Start Read/Write Op enabled 


GMAC MTL EST GCL Data 
Address: Operational Base + offset (0x0c84) 


| Bit |Attr| Reset Value 


GCD 
; Gate Control Data 
ob Rv excooeone The data corresponding to the address selected in the 
GCL_Control register. Used for both Read and Write operations. 


GMAC MTL FPE CTRL STS 
Address: Operational Base + offset (0x0c90 


pit |Attr| Reset Value|___Description __ 
31:29|RO [0x0 —sédreserved ——C—“‘“‘(‘(‘;(S™SCS 


Hold/Release Status 

1: Indicates a Set-and-Hold-MAC operation was last executed 
and the pMAC is in Hold State. 

0: Indicates a Set-and-Release-MAC operation was last executed 
and the pMAC is in Release State. 

0x0 (SET_REL): Indicates a Set-and-Release-MAC operation was 
last executed and the pMAC is in Release State 

0x1 (SET_HOLD): Indicates a Set-and-Hold-MAC operation was 
last executed and the or is in Hold State 


127:10|RO |0x00000 reserved ee 


PEC 

Preemption Classification 

When set indicates the corresponding Queue must be classified 
rw loxo as preemptable, when '0' Queue is classified as express. When 

both EST (Qbv) and Preemption are enabled, Queue-0 is always 

assumed to be preemptable. When EST (Qbv) is enabled Queues 

categorized as preemptable here are always assumed to be in 

"Open" state in the Gate Control List. 
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| Bit |Attr|Reset Value] Ci esccription 
7:2 |RO_|0x0O reserved 


AFSZ 
Additional Fragment Size 
1:0 |IRw loxo used to indicate, in units of 64 bytes, the minimum number of 
; bytes over 64 bytes required in non-final fragments of 
preempted frames. The minimum non-final fragment size is 


GMAC_MTL_FPE Advance 
Address: Operational Base + offset (0x0c94) 


| Bit |Attr| Reset Value| 


Po Ceseription 
RADV 
Release Advance 
; The maximum time in nanoseconds that can elapse between 
Stee EME Ox0008 issuing a RELEASE to the MAC and the MAC being ready to 
resume transmission of preemptable frames, in the absence of 
there being any express frames available for transmission. 
HADV 
Hold Advance 
The maximum time in nanoseconds that can elapse between 
te207 RW 1Ox8800 issuing a HOLD to the MAC and the MAC ceasing to transmit any 
preemptable frame that is in the process of transmission or any 
preemptable frames that are queued for transmission. 


GMAC_MTL_TxQO Operation Mode 
Address: Operational Base + offset (Ox0d00 
| Bit |Attr/Reset Value|  ——— s——“i;‘“C;C™C~éi scription =——§“ <— —“(iti—CSCSCidzd 
[31:22[RO |Ox000O_——sireserved ee —“(‘“‘“C*‘“‘“‘“(CS*S*C*C~*S 


TQS 
Transmit Queue Size 
This field indicates the size of the allocated Transmit queues in 
blocks of 256 bytes. The TQS field is read-write only if the 
number of Tx Queues more than one, the reset value is OxO and 
indicates size of 256 bytes. 

21:16;/RW |0x06 When the number of Tx Queues is one, the field is read-only and 
the configured TX FIFO size in blocks of 256 bytes is reflected in 
the reset value. 
The width of this field depends on the Tx memory size selected 
in your configuration. For example, if the memory size is 2048, 
the width of this field is 3 bits: LOG2(2048/256) = LOG2(8) = 3 
bits 


15:7 |RO_|0x000 
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Bit [Atte] Reset Value |__________Deserlptlon 


tear Threshold Control 
These bits control the threshold level of the MTL Tx Queue. The 
transmission starts when the packet size within the MTL Tx 
Queue is larger than the threshold. In addition, full packets with 
length less than the threshold are also transmitted. These bits 
are used only when the TSF bit is reset. 
Values: 
BE Xe 3'b000: 32 bytes 
3'b001: 64 bytes 
3'b010: 96 bytes 
3'b011: 128 bytes 
3'b100: 192 bytes 
3'b101: 256 bytes 
3'b110: 384 bytes 
3'b111: 512 bytes 


TXQEN 

Transmit Queue Enable 

This field is used to enable/disable the transmit queue 0. 

2'b00: Not enabled 

2'b01: Reserved 

2'b10: Enabled 

2'b11: Reserved 

This field is Read Only in Single Queue configurations and Read 
3:2 |RW |Ox0 Write in Multiple Queue configurations. 

Note: In multiple Tx queues configuration, all the queues are 

disabled by default. Enable the Tx queue by programming this 

field. 

Values: 

0x0 (DISABLE): Not enabled 

0x1 (EN_IF_AV): Enable in AV mode (Reserved in non-AV) 

0x2 (ENABLE): Enabled 

0x3 (Reserved2): Reserved 


TSF 

Transmit Store and Forward 

When this bit is set, the transmission starts when a full packet 

resides in the MTL Tx queue. When this bit is set, the TTC values 
1 RW |0x0 specified in Bits[6:4] of this register are ignored. This bit should 

be changed only when the transmission is stopped. 

Values: 

1'bO: Transmit Store and Forward is disabled 

1'b1: Transmit Store and Forward is enabled 
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| Bit |Attr|Reset Value] C(iDeescription 
FTQ 
Flush Transmit Queue 
When this bit is set, the Tx queue controller logic is reset to its 
default values. Therefore, all the data in the Tx queue is lost or 
flushed. This bit is internally reset when the flushing operation is 
complete. Until this bit is reset, you should not write to the 
MTL_TxQ1i_Operation_Mode register. The data which is already 
accepted by the MAC transmitter is not flushed. It is scheduled 
for transmission and results in underflow and runt packet 
transmission. 
Note: The flush operation is complete only when the Tx queue is 
empty and the application has accepted the pending Tx Status of 
all transmitted packets. To complete this flush operation, the PHY 
Tx clock (clk_tx_i) should be active. 
Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 
has no effect. 
Values: 
1'bO: Flush Transmit Queue is disabled 
1'bi: Flush Transmit Queue is enabled 


GMAC_MTL_TxQO_ Underflow 
Address: Operational Base + offset (0x0d04) 


| Bit |Attr|ResetValue[  ———C‘i scription 
[31:12[RO_|0xo0000_—sifreserved 
UFCNTOVF 
Overflow Bit for Underflow Packet Counter 
This bit is set every time the Tx queue Underflow Packet Counter 
field overflows, that is, it has crossed the maximum count. In 
such a scenario, the overflow packet counter is reset to all-zeros 
and this bit indicates that the rollover happened. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 
Values: 
1'bO: Overflow not detected for Underflow Packet Counter 
1'b1: Overflow detected for Underflow Packet Counter 
UFFRMCNT 
Underflow Packet Counter 
This field indicates the number of packets aborted by the 
controller because of Tx Queue Underflow. This counter is 
incremented each time the MAC aborts outgoing packet because 
of underflow. The counter is cleared when this register is read 
with mci_be_i[0O] at 1'b1. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


GMAC MTL TxQO Debug 

Address: Operational Base + offset (Ox0d08) 

| Bit |Attr|ResetValue| CCC‘ scription 
[31:23[RO_|Ox000_ reserved 


STXSTSF 
Number of Status Words in Tx Status FIFO of Queue 
22:20 0x0 This field indicates the current number of status in the Tx Status 
: FIFO of this queue.When the DTXSTS bit of MTL_Operation_Mode 
register is set to 1, this field does not reflect the number of 
status words in Tx Status FIFO. 
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| Bit |Attr|Reset Value] Ci eccription 
1i9_|RO_|OxO_—sireserved 


PTXQ 
Number of Packets in the Transmit Queue 

18:16 This field indicates the current number of packets in the Tx 
Queue. When the DTXSTS bit of MTL_Operation_Mode register is 
set to 1, this field does not reflect the number of packets in the 
Transmit 


15:6 [RO |0x000—ireserved —OOC—“—sS—“sS~—“‘—‘“‘<;7; 73S; ;C~*” 


MTL Tx Status FIFO Full Status 

When high, this bit indicates that the MTL Tx Status FIFO is full. 
5 Therefore, the MTL cannot accept any more packets for 

transmission. 

Values: 

1'bO: MTL Tx Status FIFO Full status is not detected 

1'bi: MTL Tx Status FIFO Full status is detected 


TXQSTS 

MTL Tx Queue Not Empty Status 

When this bit is high, it indicates that the MTL Tx Queue is not 
4 empty and some data is left for transmission. 

Values: 

1'bO: MTL Tx Queue Not Empty status is not detected 

1'b1: MTL Tx Queue Not Empty status is detected 


TWCSTS 

MTL Tx Queue Write Controller Status 

When high, this bit indicates that the MTL Tx Queue Write 
3 Controller is active, and it is transferring the data to the Tx 

Queue. 

Values: 

1'bO: MTL Tx Queue Write Controller status is not detected 

1'b1: MTL Tx Queue Write Controller status is detected 


TRCSTS 
MTL Tx Queue Read Controller Status 
This field indicates the state of the Tx Queue Read Controller: 
Values: 

2:1 2'b00: Idle state 
2'bO1: Read state (transferring data to the MAC transmitter) 
2'b10: Waiting for pending Tx Status from the MAC transmitter 
2'b11: Flushing the Tx queue because of the Packet Abort 


request from the MAC 


TXQPAUSED 
Transmit Queue in Pause 
When this bit is high and the Rx flow control is enabled, it 
indicates that the Tx Queue is in the Pause condition (in the full- 
duplex only mode) because of the following: 

0x0 1. Reception of the PFC packet for the priorities assigned to the 
Tx Queue when PFC is enabled 
2. Reception of 802.3x Pause packet when PFC is disabled 


Values: 
1'bO: Transmit Queue in Pause status is not detected 
1'b1: Transmit Queue in Pause status is detected 


GMAC_MTL_TxQO ETS Status 
Address: Operational Base + offset (0x0d14) 
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Bit latte] Reset Value|_____________Deseription __ 
31:1 |RO_|0x00000000 


ABS 

Average Bits per Slot 

This field contains the average transmitted bits per slot. When 
the DCB operation is enabled for Queue 0, this field is computed 
over every 10 million bit times slot (4 ms in 2500 Mbps; 10 ms 
in 1000 Mbps; 100 ms in 100 Mbps). The maximum value is 
0x989680. 


GMAC_MTL_TxQO Quantum_Weight 
Address: Operational Base + offset (0x0d18 

bit |Attr| Reset Value/____________Deseription _| 
31:21/RO [0x000O_——sifreserved — ——“‘“‘“(“(‘(‘(‘(‘Cs*s*s*s*sSsSC™::~:~CCCCCCC—C—~*CYS 


ISCQW 

Quantum or Weights 

When the DCB operation is enabled with DWRR algorithm for 

Queue 0 traffic, this field contains the quantum value in bytes to 

be added to credit during every queue scanning cycle. The 

maximum value is 0x1312D0 bytes. 

When DCB operation is enabled with WFQ algorithm for Queue 0 

traffic, this field contains the weight for this queue. 

The maximum value is Ox3FFF where weight of 0 indicates 100% 
20:0 |RW |0x000000 bandwidth. Bits[20:14] must be written to zero. The higher the 

programmed weights lesser the bandwidth allocated for the 

particular Transmit Queue. This is because the weights are used 

to compute the packet finish time (weights* packet_size). Lesser 

the finish time, higher the probability of the packet getting 

scheduled first and using more bandwidth. 

When DCB operation or generic queuing operation is enabled 

with WRR algorithm for Queue 0 traffic, this field contains the 

weight for this queue. The maximum value is 0x64.Bits [20:7] 

must be written to zero. 


GMAC MTL QO Interrupt Ctrl Status 
Address: Operational Base + offset (OxOd2c) 
| Bit |Attr|ResetValue| —————s—C‘i scription 
[31:25[RO [0x00 si reserved 


RXOIE 

Receive Queue Overflow Interrupt Enable 

When this bit is set, the Receive Queue Overflow interrupt is 

enabled. When this bit is reset, the Receive Queue Overflow 
RW |Ox0 fers 

interrupt is disabled. 

Values: 

1'bO: Receive Queue Overflow Interrupt is disabled 

1'b1: Receive Queue Overflow Interrupt is enabled 


23:17/RO_|0x00 reserved 
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| Bit |Attr|ResetValue| Ci eescription 


RXOVFIS 

Receive Queue Overflow Interrupt Status 

This bit indicates that the Receive Queue had an overflow while 

receiving the packet. If a partial packet is transferred to the 

application, the overflow status is set in RDES3[21]. This bit is 
RW |0x0 cleared when the application writes 1 to this bit. 

Access restriction applies. Self-set to 1 on internal event. Setting 

1 clears. Setting 0 has no effect. 

Values: 

1'bO: Receive Queue Overflow Interrupt Status not detected 

1'b1: Receive Queue Overflow ee ee Status detected 


|15:10/RO_ [0x00 reserved 


ABPSIE 
Average Bits Per Slot Interrupt Enable 
When this bit is set, the MAC asserts the sbd_intr_o or 
mci_intr_o interrupt when the average bits per slot status is 
Rw loxo updated. 
When this bit is cleared, the interrupt is not asserted for such an 
event. 
Values: 
0x0 (DISABLE): Average Bits Per Slot Interrupt is disabled 
Oxi (ENABLE): Average Bits Per Slot Interrupt is enabled 


TXUIE 

Transmit Queue Underflow Interrupt Enable 

When this bit is set, the Transmit Queue Underflow interrupt is 
Rw loxo enabled. When this bit is reset, the Transmit Queue Underflow 

interrupt is disabled. 

Values: 

1'bO: Transmit Queue Underflow Interrupt Status is disabled 

1'b1: Transmit Queue Underflow [ae RR Status is enabled 

7:2 [RO |Ox0OO_ si reserved 


ABPSIS 

Average Bits Per Slot Interrupt Status 

When set, this bit indicates that the MAC has updated the ABS 

value. This bit is cleared when the application writes 1 to this bit. 
1 rw loxo Access restriction applies. Self-set to 1 on internal event. 

Setting 1 clears. Setting 0 has no effect. 

Values: 

0x0 (INACTIVE): Average Bits Per Slot Interrupt Status not 

detected 

Oxi (ACTIVE): Average Bits Per Slot Interrupt Status detected 

TXUNFIS 

Transmit Queue Underflow Interrupt Status 

This bit indicates that the Transmit Queue had an underflow 

while transmitting the packet. Transmission is suspended and an 

Underflow Error TDES3[2] is set. This bit is cleared when the 

RW |0x0 application writes 1 to this bit. 

Access restriction applies. Self-set to 1 on internal event. Setting 

1 clears. Setting O has no effect. 

Values: 

1'bO: Transmit Queue Underflow Interrupt Status not detected 

1'b1: Transmit Queue Underflow Interrupt Status detected 


GMAC_MTL_RxQO Operation Mode 
Address: Operational Base + offset (0x0d30) 
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| Bit |Attr|Reset Value] Ci escription 
31:27/RO_|0x00_ reserved 


RQS 
Receive Queue Size 
This field indicates the size of the allocated Receive queues in 
blocks of 256 bytes. The RQS field is read-write only if the 
number of Rx Queues more than one, the reset value is 0x0 
and indicates size of 256 bytes. 

26:20;RW |0x00 When the number of Rx Queues is one, the field is read-only 
and the configured RX FIFO size in blocks of 256 bytes is 
reflected in the reset value. 
The width of this field depends on the Rx memory size selected 
in your configuration. For example, if the memory size is 2048, 
the width of this field is 3 bits: LOG2(2048/256) = LOG2(8) = 
3 bits 


RFD 
Threshold for Deactivating Flow Control (in half-duplex and 
full-duplex modes) 
These bits control the threshold (fill-level of Rx queue) at 
which the flow control is de-asserted after activation: 
0: Full minus 1 KB, that is, FULL 1 KB 
1: Full minus 1.5 KB, that is, FULL 1.5 KB 
2: Full minus 2 KB, that is, FULL 2 KB 
3: Full minus 2.5 KB, that is, FULL 2.5 KB 
62: Full minus 32 KB, that is, FULL 32 KB 
63: Full minus 32.5 KB, that is, FULL 32.5 KB 

DR OXO0 The de-assertion is effective only after flow control is asserted. 
Note: The value must be programmed in such a way to make 
sure that the threshold is a positive number. When the EHFC is 
set high, these values are applicable only when the Rx queue 
size determined by the RQS field of this register, is equal to or 
greater than 4 KB. For a given queue size, the values ranges 
between 0 and the encoding for FULL minus (QSIZE - 0.5 KB) 
and all other values are illegal. Here the term FULL and QSIZE 
refers to the queue size determined by the RQS field of this 
register. The width of this field depends on RX FIFO size 
selected during the configuration. Remaining bits are reserved 
and read only. 


RFA 
Threshold for Activating Flow Control (in half-duplex and full- 
; duplex) 

Bore HRW OxOe These bits control the threshold (fill-level of Rx queue) at 
which the flow control is activated:For more information on 
encoding for this field, see RFD. 

EHFC 
Enable Hardware Flow Control 
When this bit is set, the flow control signal operation, based on 

5 Rw loxo the fill-level of Rx queue, is enabled. When reset, the flow 

control operation is disabled. 

Values: 

1'b0O: Hardware Flow Control is disabled 
1'b1: Hardware Flow Control is enabled 
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| Bit [Attr|Reset Value] C(@Deescription 


DIS_TCP_EF 
Disable Dropping of TCP/IP Checksum Error Packets 
When this bit is set, the MAC does not drop the packets which 
only have the errors detected by the Receive Checksum 
Offload engine. Such packets have errors only in the 
RW |0x0 encapsulated payload. There are no errors (including FCS 

error) in the Ethernet packet received by the MAC. When this 
bit is reset, all error packets are dropped if the FEP bit is reset. 
Values: 
1'b0O: Dropping of TCP/IP Checksum Error Packets is enabled 
1'b1: Dropping of TCP/IP Checksum Error Packets is disabled 
RSF 
Receive Queue Store and Forward 
When this bit is set, the GMAC reads a packet from the Rx 
queue only after the complete packet has been written to it, 
ignoring the RTC field of this register. When this bit is reset, 

5 RW |0x0 the Rx queue operates in the Threshold (cut-through) mode, 
subject to the threshold specified by the RTC field of this 
register. 
Values: 
1'bO: Receive Queue Store and Forward is disabled 
1'bi: Receive Queue Store and Forward is enabled 


FEP 

Forward Error Packets 

When this bit is reset, the Rx queue drops packets with error 

status (CRC error, GMII_ER, watchdog timeout, or overflow). 

However, if the start byte (write) pointer of a packet is already 

transferred to the read controller side (in Threshold mode), the 

packet is not dropped. 

When this bit is set, all packets except the runt error packets 
4 RW |0x0 are forwarded to the application or DMA. If the RSF bit is set 

and the Rx queue overflows when a partial packet is written, 

the packet is dropped irrespective of the setting of this bit. 

However, if the RSF bit is reset and the Rx queue overflows 

when a partial packet is written, a partial packet may be 

forwarded to the application or DMA. 

Values: 

1'bO: Forward Error Packets is disabled 

1'b1: Forward Error Packets is enabled 


FUP 

Forward Undersized Good Packets 

When this bit is set, the Rx queue forwards the undersized 
good packets (packets with no error and length less than 64 
bytes), including pad-bytes and CRC. When this bit is reset, 

3 RW |0x0 the Rx queue drops all packets of less than 64 bytes, unless a 
packet is already transferred because of the lower value of Rx 
Threshold, for example, RTC = 01. 

Values: 

1'bO: Forward Undersized Good Packets is disabled 

1'b1: Forward Undersized Good Packets is enabled 

reserved 


2 |RO |oxo reserved 
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Bit |Atte| Reset Value/__________Deseription ______ 


oe Queue Threshold Control 
These bits control the threshold level of the MTL Rx queue (in 
bytes): The received packet is transferred to the application or 


DMA when the packet size within the MTL Rx queue is larger 
than the threshold. In addition, full packets with length less 
than the threshold are automatically transferred. This field is 
valid only when the RSF bit is zero. This field is ignored when 
the RSF bit is set to 1. 


GMAC_MTL_RxQO Miss Pkt Ovf Cnt 
Address: Operational Base + offset (0x0d34 

| Bit |Attr/ResetValue|  —— (s——“i;i‘“C;C™C~éiSScription =— ee —“ tSCSCid 
31:28[RO [0x0 ——sireserved ee ——“‘“(“(CS*S*™C™C™C~CC—~—~S 


MISCNTOVF 
Missed Packet Counter Overflow Bit 
When set, this bit indicates that the Rx Queue Missed Packet 
Counter crossed the maximum limit. 
27 0x0 Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 
1'bO: Missed Packet Counter overflow not detected 
1'b1: Missed Packet Counter overflow detected 
MISPKTCNT 
Missed Packet Counter 
This field indicates the number of packets missed by the GMAC 
because the application asserted ari_pkt_flush_i[] for this queue. 
This counter is incremented each time the application issues 
26:16 0x000 ari_pkt_flush_i[] for this queue. This counter is reset when this 
. register is read with mci_be_i[0] at 1b1. In EQOS-DMA, EQOS- 
AXI, and EQOS-AHB configurations, This counter is incremented 
by 1 when the DMA discards the packet because of buffer 
unavailability. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


15:12[RO_|OxO_ si reserved 
OVFCNTOVF 
Overflow Counter Overflow Bit 
When set, this bit indicates that the Rx Queue Overflow Packet 
Counter field crossed the maximum limit. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


1'bO: Overflow Counter overflow not detected 

1'b1: Overflow Counter overflow detected 

OVFPKTCNT 

Overflow Packet Counter 

This field indicates the number of packets discarded by the 
GMAC because of Receive queue overflow. This counter is 
incremented each time the GMAC discards an incoming packet 
because of overflow. This counter is reset when this register is 
read with mci_be_i[O] at 1'b1. 

Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 
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GMAC MTL RxQO Debug 

Address: Operational Base + offset (0x0d38 

| Bit |Attr/Reset Value|  —_— s———Cté‘“;C;éiScription =— ( 
31:20/RO [0x00O_—sireserved tC s—“‘“(“(C*s*s*s*S™S™S~C~C~:~:~C~CCCCCCCC~*CYS 


PRXQ 
Number of Packets in Receive Queue 
19:16 0x0 This field indicates the current number of packets in the Rx 
, Queue. The theoretical maximum value for this field is 
256KB/16B = 16K Packets, that is, 
Max_Queue_Size/Min_Packet_Size. 


15:6 |RO_|0x000 


RXQSTS 
MTL Rx Queue Fill-Level Status 
This field gives the status of the fill-level of the Rx Queue: 
a oe : Rx Queue empty 
: Rx Queue fill-level below flow-control deactivate threshold 
: Rx Queue fill-level above flow-control activate threshold 
: Rx Queue full 


3 [RO _|0xO_ si reserved 


MTL Rx Queue Read Controller State 
This field gives the state of the Rx queue Read controller: 


2'b00: Idle state 

2'b01: Reading packet data 

2'b10: Reading packet status (or timestamp) 
2'b11: Flushing the packet data and status 


MTL Rx Queue Write Controller Active Status 
When high, this bit indicates that the MTL Rx queue Write 
controller is active, and it is transferring a received packet to the 


1'bO: MTL Rx Queue Write Controller Active Status not detected 
1'b1: MTL Rx Queue Write Controller Active Status detected 


GMAC MTL RxQ0O Control 
Address: Operational Base + offset (OxO0d3c 

[Attr|/Reset Value[  ———s—“(i‘; Ci escription =— 
[31:4 [RO |0x0000000_ [reserved —“(‘“‘“‘CS*S*S™*™*™*™~™C~S 
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| Bit |Attr|ResetValue/ —CiDeescription 


RXQ_FRM_ARBIT 
Receive Queue Packet Arbitration 
When this bit is set, the GMAC drives the packet data to the ARI 
interface such that the entire packet data of currently-selected 
queue is transmitted before switching to other queue. 
When this bit is reset, the GMAC drives the packet data to the 
ARI interface such that the following amount of data of currently- 
selected queue is transmitted before switching to 
other queue: 

3 RW |0x0 1.PBL amount of data (indicated by ari_qN_pbl_i[]) 
2.Complete data of a packet 
The status and the timestamp are not a part of the PBL data. 
Therefore, the GMAC drives the complete status (including 
timestamp status) during first PBL request for the packet (in 
store-and-forward mode) or the last PBL request for the packet 
(in Threshold mode). 
Values: 
0x0 (DISABLE): Receive Queue Packet Arbitration is disabled 
Ox1 (ENABLE): Receive Queue Packet Arbitration is enabled 


RXQ_WEGT 
Receive Queue Weight 
2:0 IRw loxo This field indicates the weight assigned to the Rx Queue O. The 
: weight is used as the number of continuous PBL or packets 
requests (depending on the RXQ_FRM_ARBIT) allocated to the 
queue in one arbitration cycle. 


GMAC_DMA_ Mode 
Address: Operational Base + offset (0x1000) 


bit |Attr| Reset Value|_________Deseription __| 
31:18|RO_|0x0000 
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| Bit |Attr|ResetValue| Ci eescription 


INTM 
Interrupt Mode 
This field defines the interrupt mode of GMAC. The behavior of 
the following outputs changes depending on the following 
settings: 
1. sbd_perch_tx_intr_o[] (Transmit Per Channel Interrupt) 
2. sbd_perch_rx_intr_o[] (Receive Per Channel Interrupt) 
3. sbd_intr_o (Common Interrupt) 
It also changes the behavior of the RI/TI bits in the 
DMA_CHO_ Status. 
2'b0O0: sbd_perch_* are pulse signals for each TX/RX packet 
transfer completion events (irrespective of whether 
corresponding interrupts are enabled) for which IOC bits are 
enabled in descriptor. sbd_intr_o is also asserted when 
corresponding interrupts are enabled and cleared only when 
software clears the corresponding RI/TI status bits. 

17:16/RW |o 2'b01: sbd_perch_* are level signals asserted on TX/RX packet 

: x0 : ieee 

transfer completion event when corresponding interrupts are 
enabled and de-asserted when the software clears the 
corresponding RI/TI status bits. The sbd_intr_o is not asserted 
for these TX/RX packet transfer completion events. 
2'b10: sbd_perch_* are level signals asserted on TX/RX packet 
transfer completion event when corresponding interrupts are 
enabled and de-asserted when the software clears the 
corresponding RI/TI status bits. However, the signal is asserted 
again if the same event occurred again before it was cleared. 
The sbd_intr_o is not asserted for these TX/RX packet transfer 
completion events. 
2'b1i1: Reserved 
Values: 
2'b00: See above description 
2'b01: See above description 
2'b10: See above description 
2'b1i1: Reserved 


15:9 |RO_|0x0O_ reserved 


DSPW 
Descriptor Posted Write 
When this bit is set to 0, the descriptor writes are always non- 
posted. 

rw loxo When this bit is set to 1, the descriptor writes are non-posted 
only when IOC (Interrupt on completion) is set in last descriptor, 
otherwise the descriptor writes are always posted. 
Values: 
1'bO: Descriptor Posted Write is disabled 
1'b1: i Posted Write is enabled 


7:1 [RO [oxoo—ireserved — —“‘“‘(‘(‘(‘(‘(‘;C*™ 
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| Bit |Attr|ResetValue| Ci eescription 


SWR 

Software Reset 

When this bit is set, the MAC and the DMA controller reset the 

logic and all internal registers of the DMA, MTL, and MAC. This 

bit is automatically cleared after the reset operation is complete 

in all GMAC clock domains. Before reprogramming any GMAC 

register, a value of zero should be read in this bit. This bit must 

be read at least 4 CSR clock cycles after it is written to 1. 

Note: The reset operation is complete only when all resets in all 
RW {0x0 active clock domains are de-asserted. Therefore, it is essential 

that all PHY inputs clocks (applicable for the selected PHY 

interface) are present for software reset completion. The time to 

complete the software reset operation depends on the frequency 

of the slowest active clock. 

Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 

has no effect. 

Values: 

1'bO: Software Reset is disabled 

1'bi: Software Reset is enabled 


GMAC_DMA_SysBus Mode 
Address: Operational Base + offset (0x1004) 


| Bit |Attr|Reset Value] Ciescription 


EN_LPI 

Enable Low Power Interface (LPI) 

When set to 1, this bit enables the LPI mode supported by the 

EQOS-AXI configuration and accepts the LPI request from the 
31 rw {oxo AXI System Clock controller. 

When set to 0, this bit disables the LPI mode and always denies 

the LPI request from the AXI System Clock controller. 

Values: 

1'bO: Low Power Interface (LPI) is disabled 

1'b1i: Low Power Interface (LPI) is enabled 


LPI_XIT_PKT 
Unlock on Magic Packet or Remote Wake-Up Packet 
When set to 1, this bit enables the AXI master to come out of 
the LPI mode only when the magic packet or remote wake-up 
packet is received. When set to 0, this bit enables the AXI 

30 rw {oxo master to come out of the LPI mode when any packet is 
received. 
Values: 
1'bO: Unlock on Magic Packet or Remote Wake-Up Packet is 
disabled 
1'b1: Unlock on Magic Packet or Remote Wake-Up Packet is 
enabled 


29:26|RO_|OxO_ reserved 


WR_OSR_LMT 

AXI Maximum Write Outstanding Request Limit 

This value limits the maximum outstanding request on the AXI 
25:24IRW |0x0 do interface. Maximum outstanding requests = WR_OSR_LMT 

Note: 

1. Bit 26 is reserved if GMAC_AXI_MAX-_WR_REQ = 4 

2. Bit 27 is reserved if GMAC_AXI_MAX-_WR ae ee 16 


23:19/RO_|0x00 reserved 
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| Bit |Attr|ResetValue| Ci eesscription 


RD_OSR_LMT 

AXI Maximum Read Outstanding Request Limit 

This value limits the maximum outstanding request on the AXI 

read interface. Maximum outstanding requests = RD_OSR_LMT 
18:16/RW |Ox1 noe 

Note: 

1. Bit 18 is reserved if parameter GMAC_AXI_-MAX_RD_REQ = 4 

2. Bit 19 is reserved if parameter GMAC_AXI_-MAX_RD_REQ!= 

16 


115:13/RO_|OxO_sireserved 


AAL 

Address-Aligned Beats 

When this bit is set to 1, the EQOS-AXI or EQOS-AHB master 
12 rw loxo performs address-aligned burst transfers on Read and Write 

channels. 

Values: 

1'bO: Address-Aligned Beats is disabled 

1' ee Address-Aligned Beats is enabled 


41 |RO_|Oxo_ si freserved 


AALE 

Automatic AXI LPI enable 

When set to 1, enables the AXI master to enter into LPI state 

when there is no activity in the GMAC for number of system 
RW {0x0 clock cycles programmed in the LPIEI field of 

AXI_LPI_Entry_Interval register. 

Values: 

1'bO: Automatic AXI LPI is disabled 

L. ro ————<— Automatic AXI LPI is enabled 


9:4 |RO |oxoO_ reserved 


BLEN16 

AXI Burst Length 16 

When this bit is set to 1 or the FB bit is set to 0, the EQOS-AXI 
3 Rw loxo master can select a burst length of 16 on the AXI interface. 

When the FB bit is set to 0, setting this bit has no effect. 

Values: 

1'bO: No effect 

1'b1: AXI Burst Length 16 

BLEN8 

AXI Burst Length 8 

When this bit is set to 1 or the FB bit is set to 0, the EQOS-AXI 
> Rw loxo master can select a burst length of 8 on the AXI interface. When 

the FB bit is set to 0, setting this bit has no effect. 

Values: 

1'bO: No effect 

1'b1: AXI Burst Length 8 

BLEN4 

AXI Burst Length 4 

When this bit is set to 1 or the FB bit is set to 0, the EQOS-AXI 
1 rw loxo master can select a burst length of 4 on the AXI interface. When 

the FB bit is set to 0, setting this bit has no effect. 

Values: 

1'bO: No effect 

1'b1: AXI Burst Length 4 
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_—Bit |Attr| Reset Value/_—____Deseription 


ie Burst Length 
When this bit is set to 1, the EQOS-AXI master initiates burst 
transfers of specified lengths as given below. 
1. Burst transfers of fixed burst lengths as indicated by the 
BLEN256, BLEN128, BLEN64, BLEN32, BLEN16, BLEN8, or BLEN4 
field 

BW ese 2. Burst transfers of length 1 
When this bit is set to 0, the EQOS-AXI master initiates burst 
transfers that are equal to or less than the maximum allowed 
burst length programmed in Bits[7:1]. 
Values: 
1'bO: Fixed Burst Length is disabled 
1'b1: Fixed Burst Length is enabled 


GMAC_DMA _ Interrupt Status 
Address: Operational Base + offset (0x1008) 


| Bit |Attr|ResetValue| ss Céiescription 
31:18/RO_|0x0000 


MAC Interrupt Status 

This bit indicates an interrupt event in the MAC. To reset this bit 
to 1'bO, the software must read the corresponding register in the 
MAC to get the exact cause of the interrupt and clear its source. 
Values: 

1'b0O: MAC Interrupt Status not detected 

1'b1: MAC Interrupt Status detected 


MTL Interrupt Status 

This bit indicates an interrupt event in the MTL. To reset this bit 
to 1'bO, the software must read the corresponding register in the 
MTL to get the exact cause of the interrupt and clear its source. 


1'bO: MTL Interrupt Status not detected 
1'b1: MTL Interrupt Status detected 


15:1 |RO_|0x0000 


DMA Channel 0 Interrupt Status 

This bit indicates an interrupt event in DMA Channel 0. To reset 
this bit to 1'bO, the software must read the corresponding 
register in DMA Channel 0 to get the exact cause of the interrupt 
and clear its source. 


1'b0O: DMA Channel 0 Interrupt Status not detected 
1'b1: DMA Channel 0 Interrupt Status detected 


GMAC_DMA Debug StatusO 
Address: Operational Base + offset (0x100c 


| Bit |Attr| Reset Value 
31:24/RO_|Ox0O reserved 


WW 
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| Bit |Attr|ResetValue| Ci eescription 


TPS1 
DMA Channel 1 Transmit Process State 
This field indicates the Tx DMA FSM state for Channel 1. The 
MSB of this field always returns 0. This field does not generate 
an interrupt. 
Values: 
0x0 (STOP): Stopped (Reset or Stop Transmit Command issued) 
23:20 0x0 0x1 (RUN_FTTD): Running (Fetching Tx Transfer Descriptor) 
: 0x2 (RUN_WS): Running (Waiting for status) 
0x3 (RUN_RDS): Running (Reading Data from system memory 
buffer and queuing it to the Tx buffer (Tx FIFO)) 
0x4 (TSTMP_WS): Timestamp write state 
Ox5 (Reserved): Reserved for future use 
Ox6 (SUSPND): Suspended (Tx Descriptor Unavailable or Tx 
Buffer Underflow) 
0x7 (RUN_CTD): Running (Closing Tx Descriptor) 


RPS1 
DMA Channel 1 Receive Process State 
This field indicates the Rx DMA FSM state for Channel 1. The 
MSB of this field always returns 0. This field does not generate 
an interrupt. 
Values: 
0x0 (STOP): Stopped (Reset or Stop Receive Command issued) 
19:16 0x0 0x1 (RUN_FRTD): Running (Fetching Rx Transfer Descriptor) 
Ox2 (Reserved): Reserved for future use 
0x3 (RUN_WRP): Running (Waiting for Rx packet) 
0x4 (SUSPND): Suspended (Rx Descriptor Unavailable) 
0x5 (RUN_CRD): Running (Closing the Rx Descriptor) 
Ox6 (TSTMP): Timestamp write state 
0x7 (RUN_TRP): Running (Transferring the received packet data 
from the Rx buffer to the system memo 
TPSO 
DMA Channel 0 Transmit Process State 
This field indicates the Tx DMA FSM state for Channel 0. The 
MSB of this field always returns 0. This field does not generate 
an interrupt. 
Values: 
4'b0000: Stopped (Reset or Stop Transmit Command issued) 
15:12 0x0 4'b0001: Running (Fetching Tx Transfer Descriptor) 
, 4'b0010: Running (Waiting for status) 
4'b0011: Running (Reading Data from system memory buffer 
and queuing it to the Tx buffer (Tx FIFO)) 
4'b0100: Timestamp write state 
4'b0101: Reserved for future use 
4'b0110: Suspended (Tx Descriptor Unavailable or Tx Buffer 
Underflow) 
4'b0111: Running ing Tx Descriptor 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1745 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci eescription 


DMA Channel 0 Receive Process State 
This field indicates the Rx DMA FSM state for Channel 0. The 
MSB of this field always returns 0. This field does not generate 
an interrupt. 

: Stopped (Reset or Stop Receive Command issued) 

11:8 0x0 : Running (Fetching Rx Transfer Descriptor) 

: Reserved for future use 

: Running (Waiting for Rx packet) 

: Suspended (Rx Descriptor Unavailable) 

: Running (Closing the Rx Descriptor) 

: Timestamp write state 

: Running (Transferring the received packet data from 
the Rx buffer to the system memory) 
ReSeiVved.. — —— — 


7:2 |RO_|0x00___—|reserved 


AXI Master Read Channel Status 
When high, this bit indicates that the read channel of the AXI 
master is active, and it is transferring the data. 


1'bO: AXI Master Read Channel Status not detected 
1'bi: AXI Master Read Channel Status detected 


AXI Master Write Channel or AHB Master Status 

EQOS-AXI Configuration: 

When high, this bit indicates that the write channel of the AXI 
master is active, and it is transferring data. 

EQOS-AHB Configuration: 

When high, this bit indicates that the AHB master FSMs are in 
the non-idle state. 


1'bO: AXI Master Write Channel or AHB Master Status not 
detected 
1'bi: AXI Master Write Channel or AHB Master Status detected 


GMAC_AXI_ LPI Entry Interval 
Address: Operational Base + offset (0x1040) 


| Bit |Attr|Reset Value] Céiescription 
31:4 |RO_|0x0000000 


LPIEI 
LPI Entry Interval 

3:0 |RW {0x0 Contains the number of system clock cycles, multiplied by 64, to 
wait for an activity in the GMAC to enter into the AXI low power 
state. O indicates 64 clock cycles. 


GMAC DMA TBS CTRL 
Address: Operational Base + offset (0x1050 


| Bit |Attr| Reset Value 


FTOS 
Fetch Time Offset 
; The value in units of 256 nanoseconds, that has to be deducted 
Ste ORB OR OR! from the Launch time to compute the Fetch Time. Max value: 
999,999,999 ns, additionally should be smaller than CTR-1 value 
when ESTM mode is set since this value is a modulo CTR value. 
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| Bit |Attr|Reset Value] C—C‘ieccription = 
7 |RO_|0xo_sireserved 


FGOS 
Fetch GSN Offset 

6:4 |RW |0x0 The number GSN slots that must be deducted from the Launch 
GSN to compute the Fetch GSN. Value valid only when FTOV is 
set. 


3:1 |RO_|oxo reserved 


FTOV 

Fetch Time Offset Valid 

When set indicates the FTOS field is valid. When not set, 

indicates the Fetch Offset is not valid and the DMA engine can 
RW {0x0 fetch the frames from host memory without any time 

restrictions. 

Values: 

0x0 (INVALID): Fetch Time Offset is invalid 

Oxi (VALID): Fetch Time Offset is valid 


GMAC DMA CHO Control 

Address: Operational Base + offset (0x1100) 

bit |Attr| Reset Value|_______Descriptlon _| 
31:21[RO |oxo00_ reserved 


DSL 

Descriptor Skip Length 

This bit specifies the Word, Dword, or Lword number (depending 
20:18IRW |0x0 on the 32-bit, 64-bit, or 128-bit bus) to skip between two 

unchained descriptors. The address skipping starts from the end 

of the current descriptor to the start of the next descriptor. 

When the DSL value is equal to zero, the DMA takes the 

es table as contiguous. 


117 |RO_|Oxo_sreserved 


PBLx8 

8xPBL mode 

When this bit is set, the PBL value programmed in Bits[21:16] in 

DMA_CHO_Tx_Control and Bits[21:16] in DMA_CHO_Rx_Control 
RW {0x0 is multiplied by eight times. Therefore, the DMA transfers the 

data in 8, 16, 32, 64, 128, and 256 beats depending on the PBL 

value. 

0x0 (DISABLE): 8xPBL mode is disabled 

Oxi eT 8xPBL mode is enabled 


i5:14/RO_|OxO reserved 


MSS 
Maximum Segment Size 
This field specifies the maximum segment size that should be 
; used while segmenting the packet. This field is valid only if the 

13-0" (| RW" }0x0000 TSE bit of DMA_CHO_Tx_Control register is set. 
The value programmed in this field must be more than the 
configured Datawidth in bytes. It is recommended to use a MSS 
value of 64 bytes or more. 


GMAC DMA CHO Tx Control 
Address: Operational Base + offset (0x1104 


| Bit |Attr| Reset Value 


31:22/RO_|0x000 
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| Bit |Attr|ResetValue| ss Céieesscription 


TXPBL 
Transmit Programmable Burst Length 
These bits indicate the maximum number of beats to be 
transferred in one DMA block data transfer. The DMA always 
attempts max burst as specified in PBL each time it starts a burst 
transfer on the application bus. You can program PBL with any of 
the following values: 1, 2, 4, 8, 16, or 32. Any other value 
results in undefined behavior. 
To transfer more than 32 beats, perform the following steps: 
; 1. Set the 8xPBL mode in DMA_CHO_Control register. 

oh PO RW S| OKRG 2. Set the TxPBL. 
Note: The maximum value of TxPBL must be less than or equal 
to half the Tx Queue size (TQS field of 
MTL_TxQ[n]_Operation_Mode register) in terms of beats. This is 
required so that the Tx Queue has space to store at least another 
Tx PBL worth of data while the MTL Tx Queue Controller is 
transferring data to MAC. For example, in 64-bit data width 
configurations the total locations in Tx Queue of size 512 bytes is 
64, TXPBL and 8xPBL needs to be programmed to less than or 


Ignore PBL Requirement 

When this bit is set, the DMA does not check for PBL number of 
locations in the MTL before initiating a transfer. If space is not 
available, the MTL may use handshaking to slow the DMA. 

15 rw lox Note: This bit/mode must not be used when multiple Transmit 
DMA Channels are enabled as it may block other Transmit and 
Receive DMA Channels from accessing the Read Data Channel of 
AXI bus until space is available in Transmit Queue for current 
transfer. 
0x0 (DISABLE): Ignore PBL Requirement is disabled 
Oxi (ENABLE): Ignore PBL Requirement is enabled 


TSE_MODE 
TSE Mode 
00: TSO/USO (segmentation functionality is enabled). In this 
mode, the setting of TSE bit enables the TSO/USO segmentation. 
01: UFO with Checksum (UDP Fragmentation over IPv4 with 
Checksum). In this mode, the setting of TSE bit enables the UDP 
fragmentation functionality with Checksum for all the UDP 
packets. 
: 10: UFO without Checksum (UDP Fragmentation over IPv4 with 

PETS RM 0x0 Checksum). In this mode, the setting of TSE bit enables the UDP 
fragmentation functionality without Checksum for all the UDP 
packets. 
11: Reserved 
0x0 (TSO_USO): TSO/USO 
0x1 (UFOWC): UFO with Checksum 
Ox2 (UFOWOC): UFO without Checksum 
0x3 (Reserved): Reserved 
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| Bit |Attr|ResetValue| —Cieesscription 


TSE 
TCP Segmentation Enabled 
When this bit is set, the DMA performs the TCP segmentation or 
UDP Segmentation/Fragmentation for packets in this channel. 
The TCP segmentation or UDP packet's 

12 RW {0x0 segmentation/Fragmentation is done only for those packets for 
which the TSE bit (TDESO[19]) is set in the Tx Normal 
descriptor.When this bit is set, the TxPBL value must be greater 
than 4. 
0x0 (DISABLE): TCP Segmentation is disabled 
0x1 (ENABLE): TCP Segmentation is enabled 


41:5 |RO_|0x0O_ reserved 


OSF 

Operate on Second Packet 

When this bit is set, it instructs the DMA to process the second 
4 RW {0x0 packet of the Transmit data even before the status for the first 

packet is obtained. 

0x0 (DISABLE): Operate on Second Packet disabled 

0x1 (ENABLE): Operate on Second Packet enabled 


3:1 [RO [Oxo si reserved 


ST 
Start or Stop Transmission Command 
When this bit is set, transmission is placed in the Running state. 
The DMA checks the Transmit list at the current position for a 
packet to be transmitted. 
The DMA tries to acquire descriptor from either of the following 
positions: 
1.The current position in the list 
This is the base address of the Transmit list set by the 
DMA_CHO_TxDesc_List_Address register. 
2.The position at which the transmission was previously stopped 
If the DMA does not own the current descriptor, the transmission 
enters the Suspended state and the TBU bit of the 
DMA_CHO_ Status register is set. The Start Transmission 

RW {0x0 command is effective only when the transmission is stopped. If 
the command is issued before setting the 
DMA_CHO_TxDesc_List_Address register, the DMA behavior is 
unpredictable. 
When this bit is reset, the transmission process is placed in the 
Stopped state after completing the transmission of the current 
packet. The Next Descriptor position in the Transmit list is saved, 
and it becomes the current position when the transmission is 
restarted. To change the list address, you need to program 
DMA_CHO_TxDesc_List_Address register with a new value when 
this bit is reset. The new value is considered when this bit is set 
again. The stop transmission command is effective only when the 
transmission of the current packet is complete or the 
transmission is in the Suspended state. 
0x0 (STOP): Stop Transmission Command 
Ox1 (START): Start Transmission Command 


GMAC DMA CHO Rx _ Control 
Address: Operational Base + offset (0x1108) 
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| Bit |Attr|ResetValue| Ci eesscription 


RPF 

Rx Packet Flush 

When this bit is set to 1, then GMAC automatically flushes the 

packet from the Rx Queues destined to this DMA Rx Channel, 

when it is stopped. When this bit remains set and the DMA is re- 

started by the software driver, the packets residing in the Rx 

Queues that were received when this RxDMA was stopped, get 
rw loxo flushed out. The packets that are received by the MAC after the 

RxDMA is re-started are routed to the RxDMA. The flushing 

happens on the Read side of the Rx Queue. 

When this bit is set to 0, the GMAC not flush the packet in the Rx 

Queue destined to this RxDMA Channel when it is STOP state. 

This may in turn cause head-of-line blocking in the 

corresponding RxQueue. 

0x0 (DISABLE): Rx Packet Flush is disabled 

Oxi ee =<] Rx Packet Flush is enabled 


30:22/RO_|0x000__—ireserved 


RxPBL 

Receive Programmable Burst Length 

These bits indicate the maximum number of beats to be 

transferred in one DMA block data transfer. The DMA always 

attempts max burst as specified in PBL each time it starts a burst 

transfer on the application bus. You can program PBL with any of 

the following values: 1, 2, 4, 8, 16, or 32. Any other value 

results in undefined behavior. 

To transfer more than 32 beats, perform the following steps: 
21:16;RW |0x00 1. Set the 8xPBL mode in the DMA_CHO_Control register. 

2. Set the RxPBL. 

Note: The maximum value of RxPBL must be less than or equal 

to half the Rx Queue size (RQS field of 

MTL_RxQ[n]_Operation_Mode register) in terms of beats. 

This is required so that the Rx Queue has space to store at least 

another Rx PBL worth of data while the Rx DMA is transferring a 

block of data. For example, in 64-bit data width configurations 

the total locations in Rx Queue of size 512 bytes is 64, so RxPBL 

Pee ee eee ee | 8xPBL needs to be rammed to less than or equal to 32. 


W5__|RO_|O0xO_ reserved 


RBSZ_13_y 
Receive Buffer size High 
RBSZ[13:0] is split into two fields higher RBSZ_13_y and lower 
RBSZ_3_0. The RBSZ[13:0] field indicates the size of the Rx 
buffers specified in bytes. The maximum buffer size is limited to 
16K bytes. The buffer size is applicable to payload buffers when 
split headers are enabled. 

14:4 |RW |0x000 
Note: The buffer size must be a multiple of 4, 8, or 16 depending 
on the data bus widths (32-bit, 64-bit, or 128-bit respectively). 
This is required even if the value of buffer address pointer is not 
aligned to data bus width. Hence the lower RBSZ_3_0 bits are 
read-only and the value is considered as all-zero. Thus the 
RBSZ_13_y indicates the buffer size in terms of locations (with 
the width same as bus-width). 
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| Bit |Attr[Reset Value| ———“(i‘“‘;C~Cé scription =—— Cd 
RBSZ_3_0 
Receive Buffer size Low 
RBSZ[13:0] is split into two fields RBSZ_13_y and RBSZ_3_0. 
The RBSZ_3_0 is the lower field whose width is based on data 
bus width of the configuration. 
This field is of width 2, 3, or 4 bits for 32-bit, 64-bit, or 128-bit 

i . This field is read-onl : 


Start or Stop Receive 

When this bit is set, the DMA tries to acquire the descriptor from 
the Receive list and processes the incoming packets.The DMA 
tries to acquire descriptor from either of the following positions: 
1.The current position in the list 

This is the address set by the DMA_CHO_RxDesc_List_Address 


register. 

2.The position at which the Rx process was previously stopped 

If the DMA does not own the current descriptor, the reception is 
suspended and the RBU bit of the DMA_CHO_ Status register is 
set. The Start Receive command is effective only when the 
reception is stopped. If the command is issued before setting the 
DMA_CHO_RxDesc_List_Address register, the DMA behavior is 
unpredictable. 

When this bit is reset, the Rx DMA operation is stopped after the 
transfer of the current packet. The next descriptor position in the 
Receive list is saved, and it becomes the current position after 
the Rx process is restarted. The Stop Receive command is 
effective only when the Rx process is in the Running (waiting for 
Rx packet) or Suspended state. 

0x0 (STOP): Stop Receive 

Ox1 (START): Start Receive 


GMAC_DMA_CHO TxDesc List Address 
Address: Operational Base + offset (0x1114) 


| Bit |Attr|Reset Value] Ci escription 


TDESLA 

Start of Transmit List 

This field contains the base address of the first descriptor in the 

Transmit descriptor list. The DMA ignores the LSB bits (1:0, 2:0, 

or 3:0) for 32-bit, 64-bit, or 128-bit bus width and internally 
31:3 |RW |OxOO000000 |takes these bits as all-zero. Therefore, these LSB bits are read- 

only (RO). 

The width of this field depends on the configuration: 

31:2 for 32-bit configuration 

31:3 for 64-bit configuration 

31:4 for 128-bit configuration 


GMAC_DMA_CHO RxDesc List Address 
Address: Operational Base + offset (Ox111c) 
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| Bit |Attr|ResetValue/ Cieescription 


RDESLA 

Start of Receive List 

This field contains the base address of the first descriptor in the 

Rx Descriptor list. The DMA ignores the LSB bits (1:0, 2:0, or 

3:0) for 32-bit, 64-bit, or 128-bit bus width and internally takes 
31:3 |RW |Ox00000000 |these bits as all-zero. Therefore, these LSB bits are read-only 

(RO). 

The width of this field depends on the configuration: 

31:2 for 32-bit configuration 

31:3 for 64-bit configuration 

31:4 for 128-bit configuration 


GMAC DMA CHO TxDesc Tail Pointer 
Address: Operational Base + offset (0x1120) 


| Bit |Attr| Reset Value 


TDTP 

Transmit Descriptor Tail Pointer 

This field contains the tail pointer for the Tx descriptor ring. The 

software writes the tail pointer to add more descriptors to the Tx 

; channel. The hardware tries to transmit all packets referenced by 

SES: RW Oxcoopee? the descriptors between the head and the tail pointer registers. 

The width of this field depends on the configuration: 

31:2 for 32-bit configuration 

31:3 for 64-bit configuration 

31:4 for 128-bit configuration 


GMAC DMA CHO RxDesc Tail Pointer 
Address: Operational Base + offset (0x1128 


| Bit |Attr| Reset Value 


RDRT 

Receive Descriptor Tail Pointer 

This field contains the tail pointer for the Rx descriptor ring. The 

software writes the tail pointer to add more descriptors to the Rx 

channel. The hardware tries to write all received packets to the 
31:3 |RW |Ox00000000 /descriptors referenced between the head and the tail pointer 

registers. 

The width of this field depends on the configuration: 

31:2 for 32-bit configuration 

31:3 for 64-bit configuration 

31:4 for 128-bit configuration 


GMAC_DMA_CHO TxDesc Ring Length 
Address: Operational Base + offset (0x112c 


| Bit |Attr|ResetValue| Ci escription 
31:10|RO_[0x000000 


TDRL 

Transmit Descriptor Ring Length 

This field sets the maximum number of Tx descriptors in the 

circular descriptor ring. The maximum number of descriptors is 
RW |0x000 limited to 1K descriptors. we recommends a minimum ring 

descriptor length of 4. For example, You can program any value 

up to Ox3FF in this field. This field is 10 bits wide, if you program 

Ox3FF, you can have 1024 descriptors. If you want to have 10 

descriptors, program it to a value of Ox9. 
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GMAC DMA CHO RxDesc Ring Length 
Address: Operational Base + offset (0x1130 


| Bit |Attr|Reset Value] Céiescription 
31:10|RO_|0x000000 


RDRL 

Receive Descriptor Ring Length 

This register sets the maximum number of Rx descriptors in the 
rw {ox000 circular descriptor ring. The maximum number of descriptors is 

limited to 1K descriptors. For example, You can program any 

value up to Ox3FF in this field. This field is 10 bits wide, if you 

program Ox3FF, you can have 1024 descriptors. If you want to 

have 10 descriptors, program it to a value of 0x9. 


GMAC DMA CHO Interrupt Enable 
Address: Operational Base + offset (0x1134) 


| Bit |Attr|Reset Value] = Ciescription 
31:16|RO_[0x0000 


NIE 
Normal Interrupt Summary Enable 
When this bit is set, the normal interrupt summary is enabled. 
This bit enables the following interrupts in the DMA_CHO_Status 
register: 
Bit 0: Transmit Interrupt 
#2 ce se Bit 2: Transmit Buffer Unavailable 
Bit 6: Receive Interrupt 
Bit 11: Early Receive Interrupt 
When this bit is reset, the normal interrupt summary is disabled. 
0x0 (DISABLE): Normal Interrupt Summary is disabled 
: is enabled 


Abnormal Interrupt Summary Enable 

When this bit is set, the abnormal interrupt summary is enabled. 

This bit enables the following interrupts in the DMA_CHO_Status 

register: 

Bit 1: Transmit Process Stopped 

Bit 7: Rx Buffer Unavailable 

Bit 8: Receive Process Stopped 
= pail sees Bit 9: Receive Watchdog Timeout 

Bit 10: Early Transmit Interrupt 

Bit 12: Fatal Bus Error 

Bit 13: Context Descriptor Error 

When this bit is reset, the abnormal interrupt summary is 

disabled. 

0x0 (DISABLE): Abnormal Interrupt Summary is disabled 

: is enabled 

CDEE 

Context Descriptor Error Enable 

When this bit is set along with the AIE bit, the Descriptor error 
13 RW {0x0 interrupt is enabled. When this bit is reset, the Descriptor error 

interrupt is disabled. 

0x0 (DISABLE): Context Descriptor Error is disabled 

Oxi (ENABLE): Context Descriptor Error is enabled 
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Fatal Bus Error Enable 

When this bit is set along with the AIE bit, the Fatal Bus error 
interrupt is enabled. When this bit is reset, the Fatal Bus Error 
error interrupt is disabled. 

0x0 (DISABLE): Fatal Bus Error is disabled 

Oxi (ENABLE): Fatal Bus Error is enabled 


Early Receive Interrupt Enable 

When this bit is set along with the NIE bit, the Early Receive 
interrupt is enabled. When this bit is reset, the Early Receive 
interrupt is disabled. 

0x0 (DISABLE): Early Receive Interrupt is disabled 

Oxi (ENABLE): Early Receive Interrupt is enabled 


Early Transmit Interrupt Enable 

When this bit is set along with the AIE bit, the Early Transmit 
interrupt is enabled. When this bit is reset, the Early Transmit 
interrupt is disabled. 

0x0 (DISABLE): Early Transmit Interrupt is disabled 

Oxi (ENABLE): Early Transmit Interrupt is enabled 


Receive Watchdog Timeout Enable 

When this bit is set along with the AIE bit, the Receive Watchdog 
Timeout interrupt is enabled. When this bit is reset, the Receive 
Watchdog Timeout interrupt is disabled. 

0x0 (DISABLE): Receive Watchdog Timeout is disabled 

Oxi (ENABLE): Receive Watchdog Timeout is enabled 


Receive Stopped Enable 

When this bit is set along with the AIE bit, the Receive Stopped 
Interrupt is enabled. When this bit is reset, the Receive Stopped 
interrupt is disabled. 


Receive Buffer Unavailable Enable 

When this bit is set along with the AIE bit, the Receive Buffer 
Unavailable interrupt is enabled. When this bit is reset, the 
Receive Buffer Unavailable interrupt is disabled. 

0x0 (DISABLE): Receive Buffer Unavailable is disabled 

Ox1 (ENABLE): Receive Buffer Unavailable is enabled 


Receive Interrupt Enable 

When this bit is set along with the NIE bit, the Receive Interrupt 
is enabled. When this bit is reset, the Receive Interrupt is 
disabled. 

0x0 (DISABLE): Receive Interrupt is disabled 

Oxi (ENABLE): Receive Interrupt is enabled 


When this bit is set along with the NIE bit, the Transmit Buffer 
Unavailable interrupt is enabled. When this bit is reset, the 
Transmit Buffer Unavailable interrupt is disabled. 

0x0 (DISABLE): Transmit Buffer Unavailable is disabled 

Ox1 (ENABLE): Transmit Buffer Unavailable is enabled 
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| Bit |Attr|ResetValue| Ci eescription 


TXSE 

Transmit Stopped Enable 

When this bit is set along with the AIE bit, the Transmission 
1 RW {0x0 Stopped interrupt is enabled. When this bit is reset, the 

Transmission Stopped interrupt is disabled. 

0x0 (DISABLE): Transmit Stopped is disabled 

Oxi (ENABLE): Transmit Stopped is enabled 


TIE 

Transmit Interrupt Enable 

When this bit is set along with the NIE bit, the Transmit Interrupt 
RW {0x0 is enabled. When this bit is reset, the Transmit Interrupt is 

disabled. 

0x0 (DISABLE): Transmit Interrupt is disabled 

Oxi (ENABLE): Transmit Interrupt is enabled 


GMAC_DMA_CHO Rx _Interrupt_ WD _ Timer 
Address: Operational Base + offset (0x1138 


bit |Attr| Reset Value|_______________Deseription _| 
31:18|RO_|0x0000 


RWTU 
Receive Interrupt Watchdog Timer Count Units 
This fields indicates the number of system clock cycles 
corresponding to one unit in RWT field. 
2'b00: 256 
17:16|}RW |0x0 >'b01: 512 
2'b10: 1024 
2'b11: 2048 
For example, when RWT=2 and RWTU=1, the watchdog timer is 
set for 2*512=1024 ae clock cycles. 


15:8 |RO_|0x00_ reserved 


RWT 
Receive Interrupt Watchdog Timer Count 
This field indicates the number of system clock cycles, multiplied 
by factor indicated in RWTU field, for which the watchdog timer 
is set. 
The watchdog timer is triggered with the programmed value 
7:0 Irw loxoo after the Rx DMA completes the transfer of a packet for which 

, the RI bit is not set in the DMA_CH(#i)_Status register, because 
of the setting of Interrupt Enable bit in the corresponding 
descriptor RDES3[30]. 
When the watchdog timer runs out, the RI bit is set and the 
timer is stopped. The watchdog timer is reset when the RI bit is 
set high because of automatic setting of RI as per the Interrupt 
Enable bit RDES3[30] of any received packet. 


GMAC_DMA_CHO Slot Func Ctrl Status 
Address: Operational Base + offset (0x113c) 

| Bit |Attr|ResetValue| = ——i‘ieScription = 
31:20[RO |0xo00_ si freserved 


RSN 

19:16 Reference Slot Number 
This field gives the current value of the reference slot number in 
the DMA. It is used for slot comparison. 
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| Bit |Attr|ResetValue| —Cieesscription 


SIV 

Slot Interval Value 

This field controls the period of the slot interval in which the 
15:4 |RW |0x07c TxDMA fetches the scheduled packets. A value of 0 specifies the 

slot interval of 1 us while the maximum value 4095 specifies the 

slot interval of 4096us. The default/reset value is OxO07C which 

a $e to slot interval of 125us. 


3:2 |RO |OxO_ reserved 


ASC 
Advance Slot Check 
When set, this bit enables the DMA to fetch the data from the 
buffer when the slot number (GSLOTNUM) programmed in the Tx 
descriptor is 
1 RW {0x0 1.equal to the reference slot number given in the RSN field 
2.ahead of the reference slot number by up to two slots 
This bit is applicable only when the ESC bit is set. 
Values: 
0x0 (DISABLE): Advance Slot Check is disabled 
0x1 (ENABLE): Advance Slot Check is 


ESC 

Enable Slot Comparison 

When set, this bit enables the checking of the slot numbers 

programmed in the Tx descriptor with the current reference 

given in the RSN field. The DMA fetches the data from the 

corresponding buffer only when the slot number is 

1.equal to the reference slot number 

2.ahead of the reference slot number by one slot 

When reset, this bit disables the checking of the slot numbers. 

The DMA fetches the data immediately after the descriptor is 
rw loxo processed. 

Note: The UFO (UDP Fragmentation over IPv4)/TSO/USO should 

not be enabled along with TBS/AVB Slot number check. The 

UFO/TSO/USO involves multiple 

packets/segments/fragments transmission for single packet 

received from application and the slot number check are 

applicable for fetching of only first segment/fragment. As a result 

it might be difficult for software to specify slot number for 

subsequent packets. 

Values: 

0x0 (DISABLE): Slot Comparison is disabled 

0x1 (ENABLE): Slot Comparison is enabled 


GMAC_ DMA CHO Current A TxDesc 
Address: Operational Base + offset (0x1144) 


| Bit |Attr| Reset Value_| 


Po eseription 
CURTDESAPTR 
, Application Transmit Descriptor Address Pointer 
ey pxnoooege The DMA updates this pointer during Tx operation. This pointer is 
cleared on reset. 


GMAC DMA CHO Current A RxDesc 


Address: Operational Base + offset (0x114c) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1756 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue/ Ci eescription 


CURRDESAPTR 
. Application Receive Descriptor Address Pointer 
ae re patetebe teks The DMA updates this pointer during Rx operation. This pointer is 
cleared on reset. 


GMAC DMA CHO Current A TxBuffer 
Address: Operational Base + offset (0x1154 


| Bit |Attr| Reset Value 


CURTBUFAPTR 
; Application Transmit Buffer Address Pointer 
one pxdgoogo0e The DMA updates this pointer during Tx operation. This pointer is 
cleared on reset. 


GMAC_DMA_CHO Current_A RxBuffer 
Address: Operational Base + offset (0x115c) 


| Bit |Attr| Reset Value| 


Po eseription 
CURRBUFAPTR 
; Application Receive Buffer Address Pointer 
3170 Oxbn00e08 The DMA updates this pointer during Rx operation. This pointer is 
cleared on reset. 


GMAC_DMA_CHO Status 

Address: Operational Base + offset (0x1160) 

| Bit |Attr|ResetValue| —————Ci‘iScription = 
[31:22|[RO_|OxO00O_ reserved 


REB 
Rx DMA Error Bits 
This field indicates the type of error that caused a Bus Error. 
For example, error response on the AHB or AXI interface. 
1.Bit 21 
1'b1: Error during data transfer by Rx DMA 
1'bO: No Error during data transfer by Rx DMA 
21:19 0x0 2.Bit 20 
1'b1: Error during descriptor access 
1'bO: Error during data buffer access 
3.Bit 19 
1'b1: Error during read transfer 
1'bO: Error during write transfer 
This field is valid only when the FBE bit is set. This field does not 
generate an interrupt. 


TEB 
Tx DMA Error Bits 
This field indicates the type of error that caused a Bus Error. 
For example, error response on the AHB or AXI interface. 
1.Bit 18 
1'b1: Error during data transfer by Tx DMA 
1'bO: No Error during data transfer by Tx DMA 
18:16 0x0 2.Bit 17 
1'b1: Error during descriptor access 
1'bO: Error during data buffer access 
3.Bit 16 
1'b1: Error during read transfer 
1'bO: Error during write transfer 
This field is valid only when the FBE bit is set. This field does not 
generate an interrupt. 
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| Bit |Attr|ResetValue| Ci eesscription 


NIS 

Normal Interrupt Summary 

Normal Interrupt Summary bit value is the logical OR of the 

following bits when the corresponding interrupt bits are enabled 

in the DMA_CHO_Interrupt_Enable register: 

Bit 0: Transmit Interrupt 

Bit 2: Transmit Buffer Unavailable 

Bit 6: Receive Interrupt 

Bit 11: Early Receive Interrupt 

Only unmasked bits (interrupts for which interrupt enable is set 
15 RW 0x0 in DMA_CHO_Interrupt_Enable register) affect the Normal 

Interrupt Summary bit. 

This is a sticky bit. You must clear this bit (by writing 1 to this 

bit) each time a corresponding bit which causes NIS to be set is 

cleared. 

Access restriction applies. Self-set to 1 on internal event. 

Setting 1 clears. Setting O has no effect. 

0x0 (INACTIVE): Normal Interrupt Summary status not detected 

Oxi (ACTIVE): Normal Interrupt Summary status detected 


AIS 
Abnormal Interrupt Summary 
Abnormal Interrupt Summary bit value is the logical OR of the 
following when the corresponding interrupt bits are enabled in 
the DMA_CHO_Interrupt_Enable register: 
Bit 1: Transmit Process Stopped 
Bit 7: Receive Buffer Unavailable 
Bit 8: Receive Process Stopped 
Bit 10: Early Transmit Interrupt 
Bit 12: Fatal Bus Error 

if RN /0x8 Bit 13: Context Descriptor Error 
Only unmasked bits affect the Abnormal Interrupt Summary bit. 
This is a sticky bit. You must clear this bit (by writing 1 to this 
bit) each time a corresponding bit, which causes AIS to be set, is 
cleared. 
Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 
0x0 (INACTIVE): Abnormal Interrupt Summary status not 
detected 
Oxi (ACTIVE): Abnormal Interrupt Summary status 


CDE 

Context Descriptor Error 

This bit indicates that the DMA Tx/Rx engine received a 

descriptor error, which indicates invalid context in the middle of 

packet flow ( intermediate descriptor) or all one's descriptor in 

Tx case and on Rx side it indicates DMA has read a descriptor 
13 RW [0x0 with either of the buffer address as ones which is considered to 

be invalid. 

Access restriction applies. Self-set to 1 on internal event. 

Setting 1 clears. Setting 0 has no effect. 

0x0 (INACTIVE): Context Descriptor Error status not detected 

0x1 (ACTIVE): Context Descriptor Error status detected 
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| Bit |Attr|ResetValue| —CiDeescription 


: 


i : 
: : 
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FBE 

Fatal Bus Error 

This bit indicates that a bus error occurred (as described in the 
EB field). When this bit is set, the corresponding DMA channel 
engine disables all bus accesses. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 


0x0 (INACTIVE): Fatal Bus Error status not detected 

Oxi (ACTIVE): Fatal Bus Error status detected 

ERI 

Early Receive Interrupt 

This bit when set indicates that the RxDMA has completed the 
transfer of packet data to the memory. In configs supporting 
ERIC, When ERIC=0, this bit is set only after the Rx DMA has 
filled up a complete receive buffer with packet data. When 
ERIC=1, this bit is set after every burst transfer of data from the 
Rx DMA to the buffer.The setting of RI bit automatically clears 
this bit. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 


0x0 (INACTIVE): Early Receive Interrupt status not detected 
Receive Interrupt status detected 


Early Transmit Interrupt 

This bit when set indicates that the TxDMA has completed the 
transfer of packet data to the MTL TXFIFO memory. In configs 
supporting ERIC: When ETIC=0, this bit is set only after the Tx 
DMA has transferred a complete packet to MTL. 

When ETIC=1, this bit is set after completion of (partial) packet 
data transfer from buffers in the Transmit descriptor in which 
IOC=1. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 


0x0 (INACTIVE): Early Transmit Interrupt status not detected 
Oxi (ACTIVE): Early Transmit Interrupt status detected 

RWT 

Receive Watchdog Timeout 

This bit is asserted when a packet with length greater than 2,048 
bytes (10,240 bytes when Jumbo Packet mode is enabled) is 
received. 


0x0 (INACTIVE): Receive Watchdog Timeout status not detected 
Oxi (ACTIVE): Receive Watchdog Timeout status detected 

RPS 

Receive Process Stopped 

This bit is asserted when the Rx process enters the Stopped 
state. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 


0x0 (INACTIVE): Receive Process Stopped status not detected 
Oxi (ACTIVE): Receive Process Stopped status detected 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci eesscription 


RBU 
Receive Buffer Unavailable 
This bit indicates that the application owns the next descriptor in 
the Receive list, and the DMA cannot acquire it. The Rx process 
is suspended. To resume processing Rx descriptors, the 
application should change the ownership of the descriptor and 
issue a Receive Poll Demand command. If this command 
is not issued, the Rx process resumes when the next recognized 

7 RW |0x0 incoming packet is received. In ring mode, the application should 
advance the Receive Descriptor Tail Pointer register of a channel. 
This bit is set only when the DMA owns the previous Rx 
descriptor. 
Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 
0x0 (INACTIVE): Receive Buffer Unavailable status not detected 
Ox1 (ACTIVE): Receive Buffer Unavailable status detected 
RI 
Receive Interrupt 
This bit indicates that the packet reception is complete. When 
packet reception is complete, Bit 31 of RDES3 is reset in the last 
descriptor, and the specific packet status information is updated 
in the descriptor. 

RW) 0x0 The reception remains in the Running state. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 
0x0 (INACTIVE): Receive Interrupt status not detected 
i a ACTIVE): Receive Interrupt status detected 


5:3 |RO |OxO reserved 


TBU 
Transmit Buffer Unavailable 
This bit indicates that the application owns the next descriptor in 
the Transmit list, and the DMA cannot acquire it. 
Transmission is suspended. The TPSO field of the 
DMA_Debug_Status0 register explains the Transmit Process state 
transitions. 
To resume processing the Transmit descriptors, the application 
should do the following: 

2 RW [0x0 1. Change the ownership of the descriptor by setting Bit 31 of 
TDES3. 
2. Issue a Transmit Poll Demand command. 
For ring mode, the application should advance the Transmit 
Descriptor Tail Pointer register of a channel. Access restriction 
applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 
0x0 (INACTIVE): Transmit Buffer Unavailable status not detected 
Ox1 (ACTIVE): Transmit Buffer Unavailable status 
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TPS 
Transmit Process Stopped 
This bit is set when the transmission is stopped. 
Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 


0x0 (INACTIVE): Transmit Process Stopped status not detected 
Oxi (ACTIVE): Transmit Process Stopped status detected 

TI 

Transmit Interrupt 

This bit indicates that the packet transmission is complete. 
When transmission is complete, Bit 31 of TDES3 is reset in the 
last descriptor, and the specific packet status information is 
updated in the descriptor. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 


0x0 (INACTIVE): Transmit Interrupt status not detected 
Oxi (ACTIVE): Transmit Interrupt status detected 


GMAC_DMA_CHO Miss Frame Cnt 
Address: Operational Base + offset (0x1164 

Spit {Attr| Reset Value/__________Description __ 
[31:16[RO_|0x0000_—sifreserved ———“C—i‘“*;C*s*sSsSCSCSCSCS 


Overflow status of the MFC Counter 

When this bit is set then the MFC counter does not get 
incremented further. The bit gets cleared when this register is 
read. 

Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 

0x0 (INACTIVE): Miss Frame Counter overflow not occurred 
a a ACTIVE): Miss Frame Counter overflow occurred 


14:11]RO_|OxO reserved 


MFC 

Dropped Packet Counters 

This counter indicates the number of packet counters that are 
10:0 0x000 dropped by the DMA either because of bus error or because of 

: programing RPF field in DMA_CH$i_Rx_Control register. 

The counter gets cleared when this register is read. 

Access restriction applies. Clears on read. Self-set to 1 on 

internal event. 


GMAC DMA CHO RX ERI Cnt 

Address: Operational Base + offset (0x1168) 

| Bit |Attr|ResetValue[ ——C‘i scription 
[31:1 [RO_|0xo0000000 [reserved 


ECNT 
ERI Counter 

0x0 When ERIC bit of DMA_CH(#i)_RX_Control register is set, this 
counter increments for burst transfer completed by the Rx DMA 
from the start of packet transfer. This counter will get reset at 
the start of new packet. 
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GMAC MAC Addressi1 High 
Address: Operational Base + offset (0x0308 


Bit |attr| Reset Value|____Deseription 


ee Enable 
This bit is always set to 1. 


1'bO: This bit must be always set to 1 
1'b1: This bit is always set to 1 


Source Address 

When this bit is set, the MAC Address1[47:0] is used to compare 
with the SA fields of the received packet. When this bit is reset, 
the MAC Address1[47:0] is used to compare with the DA fields of 
the received packet. 

Values: 

0x0 (DA): Compare with Destination Address 

0x1 (SA): Compare with Source Address 


Mask Byte Control 
These bits are mask control bits for comparing each of the MAC 
Address bytes. When set high, the MAC does not compare the 
corresponding byte of received DA or SA with the contents of 
MAC Address1 registers. Each bit controls the 
. masking of the bytes as follows: 
Se RMD OKC0 Bit 29: MAC_Address1_High[15:8] 
Bit 28: MAC_Address1_High[7:0] 
Bit 27: MAC_Address1_Low[31:24] 
Bit 24: MAC_Addressi_Low[7:0] 
You can filter a group of addresses (known as group address 
Bc by masking one or more bytes of the address. 
23:17/RO_[0x0O [reserved 
DCS 
DMA Channel Select 
If the PDC bit of MAC_Ext_Configuration register is not set: This 
field contains the binary representation of the DMA Channel 
Rw loxo number to which an Rx packet whose DA matches the MAC 
Addressi content is routed. 
If the PDC bit of MAC_Ext_Configuration register is set: This field 
contains the one-hot representation of one or more DMA Channel 
numbers to which an Rx packet whose DA matches the MAC 
Addressi content is routed. 


ADDRHI 
MAC Address1[47:32] 
15:0 IRW loxffff This field contains the upper 16 bits [47:32] of the first 6-byte 
: MAC address. The MAC uses this field for filtering the received 
packets and inserting the MAC address in the Transmit Flow 
Control (Pause) Packets. 


GMAC MAC Addressi Low 
Address: Operational Base + offset (0x030c) 
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ADDRLO 
MAC Address1[31:0] 
; This field contains the lower 32 bits of the first 6-byte MAC 
SDR Canina address. The MAC uses this field for filtering the received packets 
and inserting the MAC address in the Transmit Flow Control 
(Pause) Packets. 


GMAC MAC Address2_ High 
Address: Operational Base + offset (0x0310) 


| Bit |Attr| Reset Value | 


pees Enable 
This bit is always set to 1. 


1'bO: This bit must be always set to 1 
1'b1: This bit is always set to 1 


When this bit is set, the MAC Address1[47:0] is used to compare 
with the SA fields of the received packet. When this bit is reset, 
the MAC Address1[47:0] is used to compare with the DA fields of 
the received packet. 

Values: 

0x0 (DA): Compare with Destination Address 

0x1 (SA): Compare with Source Address 


Mask Byte Control 
These bits are mask control bits for comparing each of the MAC 
Address bytes. When set high, the MAC does not compare the 
corresponding byte of received DA or SA with the contents of 
MAC Addressi registers. Each bit controls the 
: masking of the bytes as follows: 

eo ree ee 0X00 Bit 29: MAC_Address2_High[15:8] 
Bit 28: MAC_Address2_High[7:0] 
Bit 27: MAC_Address2_Low[31:24] 
Bit 24: MAC_Address2_Low[7:0] 
You can filter a group of addresses (known as group address 
ene ee by masking one or more bytes of the address. 


23:17|RO_|0x0O_ reserved 


DCS 
DMA Channel Select 
If the PDC bit of MAC_Ext_Configuration register is not set: This 
field contains the binary representation of the DMA Channel 

rw loxo number to which an Rx packet whose DA matches the MAC 
Addressi content is routed. 
If the PDC bit of MAC_Ext_Configuration register is set: This field 
contains the one-hot representation of one or more DMA Channel 
numbers to which an Rx packet whose DA matches the MAC 
Addressi content is routed. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1763 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci eescription 


ADDRHI 
MAC Address2[47:32] 
15:0 IRW loxffff This field contains the upper 16 bits [47:32] of the first 6-byte 
, MAC address. The MAC uses this field for filtering the received 
packets and inserting the MAC address in the Transmit Flow 
Control (Pause) Packets. 


GMAC MAC Address2_ Low 
Address: Operational Base + offset (0x0314) 


| Bit |Attr| Reset Value 


ADDRLO 
MAC Address2[31:0] 
; This field contains the lower 32 bits of the first 6-byte MAC 
2 | OXEREE address. The MAC uses this field for filtering the received packets 
and inserting the MAC address in the Transmit Flow Control 
(Pause) Packets. 


GMAC MAC Address3_ High 
Address: Operational Base + offset (0x0318) 


| Bit |Attr| Reset Value |_ 


pass Enable 

This bit is always set to 1. 

Values: 

1'bO: This bit must be always set to 1 

1'b1: This bit is always set to 1 

SA 

Source Address 

When this bit is set, the MAC Address1[47:0] is used to compare 
with the SA fields of the received packet. When this bit is reset, 
the MAC Address1[47:0] is used to compare with the DA fields of 
the received packet. 

Values: 

0x0 (DA): Compare with Destination Address 


0x1 (SA): Compare with Source Address 


MBC 
Mask Byte Control 
These bits are mask control bits for comparing each of the MAC 
Address bytes. When set high, the MAC does not compare the 
corresponding byte of received DA or SA with the contents of 
MAC Address1 registers. Each bit controls the 
; masking of the bytes as follows: 

Boe A RY OXC0 Bit 29: MAC_Address3_ High[15:8] 
Bit 28: MAC_Address3_High[7:0] 
Bit 27: MAC_Address3_Low[31:24] 
Bit 24: MAC_Address3_Low[7:0] 
You can filter a group of addresses (known as group address 
filtering) by masking one or more bytes of the address. 
eServeds = = SS 


23:17/RO_|0x00___reserved 
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DCS 
DMA Channel Select 
If the PDC bit of MAC_Ext_Configuration register is not set: This 
field contains the binary representation of the DMA Channel 

16 Rw loxo number to which an Rx packet whose DA matches the MAC 
Addressi content is routed. 
If the PDC bit of MAC_Ext_Configuration register is set: This field 
contains the one-hot representation of one or more DMA Channel 
numbers to which an Rx packet whose DA matches the MAC 
Addressi content is routed. 


ADDRHI 
MAC Address3[47:32] 
15:0 IRW loxffff This field contains the upper 16 bits [47:32] of the first 6-byte 
, MAC address. The MAC uses this field for filtering the received 
packets and inserting the MAC address in the Transmit Flow 
Control (Pause) Packets. 


GMAC MAC Address3_ Low 
Address: Operational Base + offset (0x031c) 


| Bit |Attr| Reset Value 


ADDRLO 
MAC Address3[31:0] 
d This field contains the lower 32 bits of the first 6-byte MAC 
BED: RW: (Datta address. The MAC uses this field for filtering the received packets 
and inserting the MAC address in the Transmit Flow Control 
(Pause) Packets. 


GMAC MAC L3 L4 Controll 

Address: Operational Base + offset (0x0930) 

Bit. |Attr| Reset Value|_____________Descriptlon _| 
31:29[RO_|OxO_ si reserved 


DMCHENO 

DMA Channel Select Enable 

When set, this bit enables the selection of the DMA channel 

number for the packet that is passed by this L3_L4 filter. The 
RW {0x0 DMA channel is indicated by the DMCHN bits. When this bit is 

reset, the DMA channel is not decided by this filter. 

Values: 

0x0 (DISABLE): DMA Channel Select is disabled 

Oxi mae DMA Channel Select is enabled 


27:25|RO_|OxO_sireserved 


DMCHNO 
DMA Channel Number 

24 rw loxo When DMCHEN is set high, this field selects the DMA Channel 
number to which the packet passed by this filter is routed. The 
width of this field depends on the number of the DMA channels 
present in your configuration. 


23:22|RO_|OxO si reserved 
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L4DPIMO 
Layer 4 Destination Port Inverse Match Enable 
When this bit is set, the Layer 4 Destination Port number field is 
enabled for inverse matching. When this bit is reset, the Layer 4 
Destination Port number field is enabled for perfect matching. 
21 RW {0x0 This bit is valid and applicable only when the L4DPMO0 bit is set 
high. 
Values: 
0x0 (DISABLE): Layer 4 Destination Port Inverse Match is 
disabled 
Oxi (ENABLE): Layer 4 Destination Port Inverse Match is enabled 
L4DPMO 
Layer 4 Destination Port Match Enable 
When this bit is set, the Layer 4 Destination Port number field is 
20 Rw loxo enabled for matching. When this bit is reset, the MAC ignores the 
Layer 4 Destination Port number field for matching. 
Values: 
0x0 (DISABLE): Layer 4 Destination Port Match is disabled 
Oxi (ENABLE): Layer 4 Destination Port Match is enabled 


L4SPIMO 
Layer 4 Source Port Inverse Match Enable 
When this bit is set, the Layer 4 Source Port number field is 
enabled for inverse matching. When this bit is reset, the Layer 4 
19 rw loxo Source Port number field is enabled for perfect matching. 
This bit is valid and applicable only when the L4SPM0 bit is set 
high. 
Values: 
0x0 (DISABLE): Layer 4 Source Port Inverse Match is disabled 
Oxi (ENABLE): Layer 4 Source Port Inverse Match is enabled 
L4SPMO 
Layer 4 Source Port Match Enable 
When this bit is set, the Layer 4 Source Port number field is 
18 rw loxo enabled for matching. When this bit is reset, the MAC ignores the 
Layer 4 Source Port number field for matching. 
Values: 
0x0 (DISABLE): Layer 4 Source Port Match is disabled 
Oxi (ENABLE): Layer 4 Source Port Match is enabled 


a7 |RO_|OxO_sireserved 


L4PENO 

Layer 4 Protocol Enable 

When this bit is set, the Source and Destination Port number 

fields of UDP packets are used for matching. When this bit is 

reset, the Source and Destination Port number fields of TCP 
16 RW {0x0 packets are used for matching. 

The Layer 4 matching is done only when the L4SPMO or L4DPMO 

bit is set. 

Values: 

0x0 (DISABLE): Layer 4 Protocol is disabled 

Oxi (ENABLE): Layer 4 Protocol is enabled 
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L3HDBMO 

Layer 3 IP DA Higher Bits Match 

IPv4 Packets: 

This field contains the number of higher bits of IP Destination 
Address that are matched in the IPv4 packets. The following list 
describes the values of this field: 

0: No bits are masked. 

1: LSb[O] is masked 

2: Two LSbs [1:0] are masked 

31: All bits except MSb are masked. 

IPv6 Packets: 

Lon ET RW 0x08 Bits[12:11] of this field correspond to Bits[6:5] of L3HSBMO 
which indicate the number of lower bits of IP Source or 
Destination Address that are masked in the IPv6 packets. The 
following list describes the concatenated values of the 
L3HDBMO[1:0] and L3HSBMO bits: 

0: No bits are masked. 

1: LSb[O] is masked. 

2: Two LSbs [1:0] are masked 

127: All bits except MSb are masked. 

This field is valid and applicable only when the L3DAMO or 
L3SAMO bit is set. 


L3HSBMO 
Layer 3 IP SA Higher Bits Match 
IPv4 Packets: 
This field contains the number of lower bits of IP Source Address 
that are masked for matching in the IPv4 packets. The following 
list describes the values of this field: 
0: No bits are masked. 
: 1: LSb[O] is masked 

10:6 |RW /0x00 2: Two LSbs [1:0] are masked 
31: All bits except MSb are masked. 
IPv6 Packets: 
This field contains Bits[4:0] of L3HSBMO. These bits indicate the 
number of higher bits of IP Source or Destination Address 
matched in the IPv6 packets. This field is valid and applicable 
only when the L3DAMO or L3SAMO bit is set high. 
L3DAIMO 
Layer 3 IP DA Inverse Match Enable 
When this bit is set, the Layer 3 IP Destination Address field is 
enabled for inverse matching. When this bit is reset, the Layer 3 

5 rw. loxo IP Destination Address field is enabled for perfect matching. 
This bit is valid and applicable only when the L3DAMO bit is set 
high. 
Values: 
0x0 (DISABLE): Layer 3 IP DA Inverse Match is disabled 
Oxi (ENABLE): Layer 3 IP DA Inverse Match is enabled 
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L3DAMO 

Layer 3 IP DA Match Enable 

When this bit is set, the Layer 3 IP Destination Address field is 
enabled for matching. When this bit is reset, the MAC ignores the 
Layer 3 IP Destination Address field for matching. 

4 RW |0x0 Note: When the L3PENO bit is set, you should set either this bit 
or the L3SAMO bit because either IPv6 DA or SA can be checked 
for filtering. 

Values: 

0x0 (DISABLE): Layer 3 IP DA Match is disabled 

Ox1 (ENABLE): Layer 3 IP DA Match is enabled 

L3SAIMO 

Layer 3 IP SA Inverse Match Enable 

When this bit is set, the Layer 3 IP Source Address field is 
enabled for inverse matching. When this bit reset, the Layer 3 IP 

3 RW {0x0 Source Address field is enabled for perfect matching. 

This bit is valid and applicable only when the L3SAMO bit is set. 
Values: 

0x0 (DISABLE): Layer 3 IP SA Inverse Match is disabled 

Oxi (ENABLE): Layer 3 IP SA Inverse Match is enabled 


L3SAMO 

Layer 3 IP SA Match Enable 

When this bit is set, the Layer 3 IP Source Address field is 
enabled for matching. When this bit is reset, the MAC ignores the 
Layer 3 IP Source Address field for matching. 

RW {0x0 Note: When the L3PENO bit is set, you should set either this bit 
or the L3DAMO bit because either IPv6 SA or DA can be checked 
for filtering. 

Values: 
0x0 (DISABLE): Layer 3 IP SA Match is disabled 
Oxi a —$=== Layer 3 IP SA Match is enabled 


a IRO_|OxO_—sireserved 


L3PENO 

Layer 3 Protocol Enable 

When this bit is set, the Layer 3 IP Source or Destination 

Address matching is enabled for IPv6 packets. When this bit is 

reset, the Layer 3 IP Source or Destination Address matching is 
RW {0x0 enabled for IPv4 packets. 

The Layer 3 matching is done only when the L3SAMO or L3DAMO 

bit is set. 

Values: 

0x0 (DISABLE): Layer 3 Protocol is disabled 

0x1 (ENABLE): Layer 3 Protocol is enabled 


GMAC MAC Layer4 Addressi 
Address: Operational Base + offset (0x0934) 
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L4DPO 

Layer 4 Destination Port Number Field 

When the L4PENO bit is reset and the L4DPMO bit is set in the 

MAC_L3_L4 ControlO register, this field contains the value to be 

matched with the TCP Destination Port Number field in the IPv4 
31:16/RW |0x0000 or IPV6 packets. 

When the L4PENO and L4DPMO bits are set in 

MAC_L3_L4_Control0 register, this field contains the value to be 

matched with the UDP Destination Port Number field in the IPv4 

or IPv6 packets. 


L4SPO 

Layer 4 Source Port Number Field 

When the L4PENO bit is reset and the L4SPMO bit is set in the 

MAC_L3_L4_Control0 register, this field contains the value to be 

matched with the TCP Source Port Number field in the IPv4 or 
15:0 |RW |0x0000 IPv6 packets. 

When the L4PENO and L4SPMO0 bits are set in 

MAC_L3_L4 Control0 register, this field contains the value to be 

matched with the UDP Source Port Number field in the IPv4 or 

IPv6 packets. 


GMAC_MAC_ Layer3 AddrO Regi 
Address: Operational Base + offset (0x0940 


| Bit |Attr| Reset Value 


L3A00 
Layer 3 Address 0 Field 
When the L3PENO and L3SAMO bits are set in the 
MAC_L3_L4 _Control0 register, this field contains the value to be 
matched with Bits[31:0] of the IP Source Address field in the 
IPv6 packets. 

31:0 }|RW |OxO0000000 |When the L3PENO and L3DAMO bits are set in the 
MAC_L3_L4 _Control0 register, this field contains the value to be 
matched with Bits[31:0] of the IP Destination Address field in 
the IPv6 packets. 
When the L3PENO bit is reset and the L3SAMO bit is set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with the IP Source Address field in the IPv4 packets. 


GMAC MAC Layer3 Addri Regi 
Address: Operational Base + offset (0x0944) 


| Bit |Attr|Reset Value] ss Ciescription 
31:1 |RO_|0x00000000 
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L3A10 
Layer 3 Address 1 Field 
When the L3PENO and L3SAMO bits are set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with Bits[63:32] of the IP Source Address field in the 
IPv6 packets. 

rw {oxo When the L3PENO and L3DAMO bits are set in the 
MAC_L3_L4_ Control0 register, this field contains the value to be 
matched with Bits[63:32] of the IP Destination Address field in 
the IPv6 packets. 
When the L3PENO bit is reset and the L3SAMO bit is set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with the IP Destination Address field in the IPv4 
packets. 


GMAC_MAC_Layer3 Addr2_ Regi 
Address: Operational Base + offset (0x0948) 


| Bit |Attr| Reset Value | 


Pp escription 
L3A20 
Layer 3 Address 2 Field 
When the L3PENO and L3SAMO bits are set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with Bits[95:64] of the IP Source Address field in the 
5 IPv6 packets. 

oa. OF BME, |PXOeOEO000 When the L3PENO and L3DAMO bits are set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with Bits[95:64] of the IP Destination Address field in 
the IPv6 packets. 
When the L3PENO bit is reset in the MAC_L3_L4 ControlO 
register, this field is not used. 


GMAC_MAC Layer3 Addr3_Regi 
Address: Operational Base + offset (0x094c 


| Bit |Attr|Reset Value] Céiescription 


L3A30 
Layer 3 Address 3 Field 
When the L3PENO and L3SAMO bits are set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with Bits[127:96] of the IP Source Address field in the 
IPv6 packets. 

peo is ORQDOEOoe) When the L3PENO and L3DAMO bits are set in the 
MAC_L3_L4_Control0 register, this field contains the value to be 
matched with Bits[127:96] of the IP Destination Address field in 
the IPv6 packets. 
When the L3PENO bit is reset in the MAC_L3_L4_ControlO 
register, this field is not used. 


GMAC_MTL_TxQ1 Operation Mode 


Address: Operational Base + offset (0Ox0d40 
| Bit [Attr/Reset Value| ——i‘“;C*CiScription — 
31:22/RO_|0x000 
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TQS 
Transmit Queue Size 
This field indicates the size of the allocated Transmit queues in 
blocks of 256 bytes. The TQS field is read-write only if the 
number of Tx Queues more than one, the reset value is OxO and 
indicates size of 256 bytes. 

21:16;/RW |0x06 When the number of Tx Queues is one, the field is read-only and 
the configured TX FIFO size in blocks of 256 bytes is reflected in 
the reset value. 
The width of this field depends on the Tx memory size selected 
in your configuration. For example, if the memory size is 2048, 
the width of this field is 3 bits: LOG2(2048/256) = LOG2(8) = 3 


15:7 |RO_|0x000 


These bits control the threshold level of the MTL Tx Queue. The 
transmission starts when the packet size within the MTL Tx 
Queue is larger than the threshold. In addition, full packets with 
length less than the threshold are also transmitted. These bits 
are used only when the TSF bit is reset. 

Values: 

3'b000: 32 bytes 

3'b001: 64 bytes 

3'b010: 96 bytes 

3'b011: 128 bytes 

3'b100: 192 bytes 

3'b101: 256 bytes 

3'b110: 384 bytes 

3'b111: 512 bytes 

TXQEN 

Transmit Queue Enable 

This field is used to enable/disable the transmit queue 0. 
2'b00: Not enabled 

2'b01: Reserved 

2'b10: Enabled 

2'b1i1: Reserved 

This field is Read Only in Single Queue configurations and Read 
Write in Multiple Queue configurations. 

Note: In multiple Tx queues configuration, all the queues are 
disabled by default. Enable the Tx queue by programming this 
field. 

Values: 

0x0 (DISABLE): Not enabled 

0x1 (EN_IF_AV): Enable in AV mode (Reserved in non-AV) 


Transmit Store and Forward 

When this bit is set, the transmission starts when a full packet 
resides in the MTL Tx queue. When this bit is set, the TTC values 
specified in Bits[6:4] of this register are ignored. This bit should 
be changed only when the transmission is stopped. 

Values: 

1'bO: Transmit Store and Forward is disabled 

1'b1: Transmit Store and Forward is enabled 
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| Bit |Attr|Reset Value] C(iDeescription 
FTQ 
Flush Transmit Queue 
When this bit is set, the Tx queue controller logic is reset to its 
default values. Therefore, all the data in the Tx queue is lost or 
flushed. This bit is internally reset when the flushing operation is 
complete. Until this bit is reset, you should not write to the 
MTL_TxQ1i_Operation_Mode register. The data which is already 
accepted by the MAC transmitter is not flushed. It is scheduled 
for transmission and results in underflow and runt packet 
transmission. 
Note: The flush operation is complete only when the Tx queue is 
empty and the application has accepted the pending Tx Status of 
all transmitted packets. To complete this flush operation, the PHY 
Tx clock (clk_tx_i) should be active. 
Access restriction applies. Setting 1 sets. Self-cleared. Setting 0 
has no effect. 
Values: 
1'bO: Flush Transmit Queue is disabled 
1'bi: Flush Transmit Queue is enabled 


GMAC_MTL_TxQ1 Underflow 
Address: Operational Base + offset (0x0d44) 


| Bit |Attr|ResetValue[ —C‘i scription 
31:12[RO_|oxo0000_—sifreserved 
UFCNTOVF 
Overflow Bit for Underflow Packet Counter 
This bit is set every time the Tx queue Underflow Packet Counter 
field overflows, that is, it has crossed the maximum count. In 
such a scenario, the overflow packet counter is reset to all-zeros 
and this bit indicates that the rollover happened. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 
Values: 
1'bO: Overflow not detected for Underflow Packet Counter 
1'b1: Overflow detected for Underflow Packet Counter 
UFFRMCNT 
Underflow Packet Counter 
This field indicates the number of packets aborted by the 
controller because of Tx Queue Underflow. This counter is 
incremented each time the MAC aborts outgoing packet because 
of underflow. The counter is cleared when this register is read 
with mci_be_i[0O] at 1'b1. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


GMAC MTL TxQi Debug 

Address: Operational Base + offset (0x0d48) 

| Bit |Attr|ResetValue| CC‘ scription 
[31:23[RO_|Ox000_ reserved 


STXSTSF 
Number of Status Words in Tx Status FIFO of Queue 
22:20 0x0 This field indicates the current number of status in the Tx Status 
: FIFO of this queue.When the DTXSTS bit of MTL_Operation_Mode 
register is set to 1, this field does not reflect the number of 
status words in Tx Status FIFO. 
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| Bit |Attr|Reset Value] Ci eccription 
1i9_|RO_|OxO_—sireserved 


PTXQ 
Number of Packets in the Transmit Queue 

18:16 This field indicates the current number of packets in the Tx 
Queue. When the DTXSTS bit of MTL_Operation_Mode register is 
set to 1, this field does not reflect the number of packets in the 
Transmit 


15:6 [RO |0x000—ireserved —OOC—sSC“C—SsSC‘C<‘<;<2C;S;7;7;C* 


MTL Tx Status FIFO Full Status 

When high, this bit indicates that the MTL Tx Status FIFO is full. 
5 Therefore, the MTL cannot accept any more packets for 

transmission. 

Values: 

1'bO: MTL Tx Status FIFO Full status is not detected 

1'bi: MTL Tx Status FIFO Full status is detected 


TXQSTS 

MTL Tx Queue Not Empty Status 

When this bit is high, it indicates that the MTL Tx Queue is not 
4 empty and some data is left for transmission. 

Values: 

1'bO: MTL Tx Queue Not Empty status is not detected 

1'b1: MTL Tx Queue Not Empty status is detected 


TWCSTS 

MTL Tx Queue Write Controller Status 

When high, this bit indicates that the MTL Tx Queue Write 
3 Controller is active, and it is transferring the data to the Tx 

Queue. 

Values: 

1'bO: MTL Tx Queue Write Controller status is not detected 

1'b1: MTL Tx Queue Write Controller status is detected 


TRCSTS 
MTL Tx Queue Read Controller Status 
This field indicates the state of the Tx Queue Read Controller: 
Values: 

2:1 2'b00: Idle state 
2'bO1: Read state (transferring data to the MAC transmitter) 
2'b10: Waiting for pending Tx Status from the MAC transmitter 
2'b11: Flushing the Tx queue because of the Packet Abort 


request from the MAC 


TXQPAUSED 
Transmit Queue in Pause 
When this bit is high and the Rx flow control is enabled, it 
indicates that the Tx Queue is in the Pause condition (in the full- 
duplex only mode) because of the following: 

0x0 1. Reception of the PFC packet for the priorities assigned to the 
Tx Queue when PFC is enabled 
2. Reception of 802.3x Pause packet when PFC is disabled 


Values: 
1'bO: Transmit Queue in Pause status is not detected 
1'b1: Transmit Queue in Pause status is detected 


GMAC_MTL_TxQi_ ETS Control 
Address: Operational Base + offset (0x0d50) 
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| Bit |Attr|ResetValue[C(Deescription 
[31:7 [RO |0x0000000_|reserved 
SLC 
Slot Count 
If the credit-based shaper algorithm is enabled, the software can 
program the number of slots (of duration programmed in 
DMA_CH[n]_Slot_Interval register) over which the average 
transmitted bits per slot, provided in the 
MTL_Tx[n]_ETS_ Status register, need to be computed for Queue. 
The encoding is as follows: 
Values: 
0x0 (1_SLOT): 1 slot 
0x1 (2_SLOT): 2 slots 
0x2 (4_SLOT): 4 slots 
0x3 (8_SLOT): 8 slots 
0x4 (16_SLOT): 16 slots 
Ox5 (Reserved): Reserved 
CC 
Credit Control 
When this bit is set, the accumulated credit parameter in the 
credit-based shaper algorithm logic is not reset to zero when 
there is positive credit and no packet to transmit in Channel 1. 
The credit accumulates even when there is no packet waiting in 
Channel 1 and another channel is transmitting. 
When this bit is reset, the accumulated credit parameter in the 
credit-based shaper algorithm logic is set to zero when there is 
positive credit and no packet to transmit in Channel 1. When 
there is no packet waiting in Channel 1 and other channel is 
transmitting, no credit is accumulated. 
Values: 
0x0 (DISABLE): Credit Control is disabled 
0x1 (ENABLE): Credit Control is enabled 
AVALG 
AV Algorithm 
When Queue 1 is programmed for AV, this field configures the 
scheduling algorithm for this queue: 
This bit when set, indicates credit based shaper algorithm (CBS) 
is selected for Queue 1 traffic. When reset, strict priority is 
selected. 
Values: 
0x0 (DISABLE): CBS Algorithm is disabled 
0x1 (ENABLE): CBS Algorithm is enabled 


GMAC_MTL_TxQi ETS Status 
Address: Operational Base + offset (0x0d54) 

| Bit |Attr|ResetValue[ ——C‘iescription 
[31:1 |RO_[0x00000000 [reserved 


ABS 

Average Bits per Slot 

This field contains the average transmitted bits per slot. When 
the DCB operation is enabled for Queue 0, this field is computed 
over every 10 million bit times slot (4 ms in 2500 Mbps; 10 ms 
in 1000 Mbps; 100 ms in 100 Mbps). The maximum value is 
0x989680. 


GMAC MTL _TxQ1 Quantum Weight 
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Address: Operational Base + offset (0x0d58 


bit {Attr{ Reset Value|_______Deseription __| 
31:21|RO_ |oxo00 reserved 


ISCQW 
idleSlopeCredit, Quantum or Weights 
1.idleSlopeCredit 
When AV feature is enabled, this field contains the 
idleSlopeCredit value required for the credit-based shaper 
algorithm for Queue 1. This is the rate of change of credit in bits 
per cycle (40 ns for 100 Mbps; 8 ns for 1000 Mbps; 3.2 ns for 
2500 Mbps) when the credit is increasing. The software should 
program this field with computed credit in bits per cycle scaled 
by 1,024. The maximum value is portTransmitRate, that is, 
0x2000 in 1000/2500 Mbps mode and 0x1000 in 100 Mbps 
mode. Bits[20:14] must be written to zero. 
2.Quantum 
When the DCB operation is enabled with DWRR algorithm for 
Queue 1 traffic, this field contains the quantum value in bytes to 
be added to credit during every queue scanning cycle. The 
maximum value is 0x1312D0 bytes. 
3.Weights 
When DCB operation is enabled with WFQ algorithm for Queue 1 
traffic, this field contains the weight for this queue. The 
maximum value is Ox3FFF where weight of 0 indicates 100% 
20:0 [RW |0x000000 bandwidth. Bits[20:14] must be written to zero. When DCB 
operation or generic queuing operation is enabled with WRR 
algorithm for Queue 1 traffic, this field contains the weight for 
this queue. The maximum value is 0x64. Bits [20:7] must be 
written to zero. 
Note 1: In multiple Queue configuration this field in respective 
per queue register must be programmed to some non-zero value 
when multiple queues are enabled or single queue other than QO 
is enabled. This field need not be programmed when only QO is 
enabled. In general, when WRR algorithm is selected a non-zero 
value must be programmed on both Receive and Transmit. In 
Receive, the register is MTL_Operation_Mode register. 
Note 2: For WFQ algorithm, higher the programmed weights 
lesser the bandwidth allocated for that Transmit Queue. The 
finish time is not a function of particular packet alone but it is as 
per the formula: (previous_finish_time of particular Transmit 
Queue + (weights*packet_size)) 
Note 3: The weights programmed do not correspond to the 
number of packets but the fraction of bandwidth or time 
allocated for particular queue w.r.t. total BW or time. 


GMAC_MTL_TxQ1 SendSlopeCredit 
Address: Operational Base + offset (OxOd5c) 
| Bit |Attr|ResetValue[ ————C‘i scription 
31:14[RO |oxoo000 —sifreserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1775 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue/ Ci eesscription 


SSC 

sendSlopeCredit Value 

When AV operation is enabled, this field contains the 
sendSlopeCredit value required for credit-based shaper algorithm 
for Queue 1. This is the rate of change of credit in bits per cycle 
(40 ns, 8 ns and 3.2 ns for 100 Mbps, 1000 Mbps and 2500 Mbps 
respectively) when the credit is decreasing. 

FOn0: eM Oxcoe The software should program this field with computed credit in 
bits per cycle scaled by 1,024. The maximum value is 
portTransmitRate, that is, Ox2000 in 1000/2500 Mbps mode and 
0x1000 in 100 Mbps mode. This field should be programmed 
with absolute sendSlopeCredit value. The credit-based shaper 
logic subtracts it from the accumulated credit when Channel 1 is 
selected for transmission. 


GMAC_MTL_TxQ1_HiCredit 
Address: Operational Base + offset (Ox0d60) 
Bit |Attr/ Reset Value [__________Description _| 
[31:1 [RO |0xo0000000 |reserved 


cede Value 

When the AV feature is enabled, this field contains the hiCredit 

value required for the credit-based shaper algorithm. This is the 
Rw oxo maximum value that can be accumulated in the credit parameter. 

This is specified in bits scaled by 1,024. 

The maximum value is maxInterferenceSize, that is, best-effort 

maximum packet size (16,384 bytes or 131,072 bits). The value 

to be specified is 131,072 * 1,024 = 134,217,728 or 

0x0800_0000. 


GMAC_MTL_TxQ1_LoCredit 
Address: Operational Base + offset (0x0d64) 


bit. |attr| Reset Value | ___Description _| 
31:29|RO [Oxo [reserved 


aca Value 
When AV operation is enabled, this field contains the loCredit 
value required for the credit-based shaper algorithm. This is the 
minimum value that can be accumulated in the credit parameter. 
28:0 |RW |Ox00000000 |This is specified in bits scaled by 1,024. The maximum value to 
be programmed is corresponds to twice the maxFrameSize 
transmitted from this queue. If the maxFrameSize is 8192 bytes, 
then (8192*2) * 8 * 1024 = 134,217,728 or 0x0800_0000. 
Because it is a negative value, the programmed value is 2's 
complement of the value, that is, Ox1800_0000. 


GMAC MTL Q1 Interrupt Ctrl Status 


Address: Operational Base + offset (OxOd6c 
bit {Attr| Reset Value 
31:25/RO [0x00 ——sifreserved ee —i‘“—‘Cs‘“‘“‘“‘“C;™C*d 
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| Bit |Attr|ResetValue| Ci eescription 


RXOIE 

Receive Queue Overflow Interrupt Enable 

When this bit is set, the Receive Queue Overflow interrupt is 
Rw loxo enabled. When this bit is reset, the Receive Queue Overflow 

interrupt is disabled. 

Values: 

1'bO: Receive Queue Overflow Interrupt is disabled 

1'b1: Receive a Overflow Interrupt is enabled 


23:17|RO_|0x0O_ reserved 


RXOVFIS 

Receive Queue Overflow Interrupt Status 

This bit indicates that the Receive Queue had an overflow while 

receiving the packet. If a partial packet is transferred to the 

application, the overflow status is set in RDES3[21]. This bit is 
RW |0x0 cleared when the application writes 1 to this bit. 

Access restriction applies. Self-set to 1 on internal event. Setting 

1 clears. Setting 0 has no effect. 

Values: 

1'bO: Receive Queue Overflow Interrupt Status not detected 

1'b1: Receive Queue Overflow a eS Status detected 


15:10/RO_|Ox0O_ reserved 


ABPSIE 

Average Bits Per Slot Interrupt Enable 

When this bit is set, the MAC asserts the sbd_intr_o or 

mci_intr_o interrupt when the average bits per slot status is 
Rw loxo updated. 

When this bit is cleared, the interrupt is not asserted for such an 

event. 

Values: 

0x0 (DISABLE): Average Bits Per Slot Interrupt is disabled 

Oxi (ENABLE): Average Bits Per Slot Interrupt is enabled 

TXUIE 

Transmit Queue Underflow Interrupt Enable 

When this bit is set, the Transmit Queue Underflow interrupt is 
Rw loxo enabled. When this bit is reset, the Transmit Queue Underflow 

interrupt is disabled. 

Values: 

1'bO: Transmit Queue Underflow Interrupt Status is disabled 

1'b1: Transmit eee ee Underflow Interrupt Status is enabled 


7:2 |RO |0x0O reserved 


ABPSIS 

Average Bits Per Slot Interrupt Status 

When set, this bit indicates that the MAC has updated the ABS 

value. This bit is cleared when the application writes 1 to this bit. 
1 rw loxo Access restriction applies. Self-set to 1 on internal event. 

Setting 1 clears. Setting 0 has no effect. 

Values: 

0x0 (INACTIVE): Average Bits Per Slot Interrupt Status not 

detected 

Oxi (ACTIVE): Average Bits Per Slot Interrupt Status detected 
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| Bit |Attr|ResetValue| Ci eescription 


TXUNFIS 

Transmit Queue Underflow Interrupt Status 

This bit indicates that the Transmit Queue had an underflow 

while transmitting the packet. Transmission is suspended and an 

Underflow Error TDES3[2] is set. This bit is cleared when the 
RW |0xO application writes 1 to this bit. 

Access restriction applies. Self-set to 1 on internal event. Setting 

1 clears. Setting O has no effect. 

Values: 

1'bO: Transmit Queue Underflow Interrupt Status not detected 

1'b1: Transmit Queue Underflow Interrupt Status detected 


GMAC MTL RxQ1 Operation Mode 
Address: Operational Base + offset (0x0d70) 
| Bit |Attr|ResetValue| Ci‘ scription 
31:27[RO_|Ox0O si reserved 


RQS 
Receive Queue Size 
This field indicates the size of the allocated Receive queues in 
blocks of 256 bytes. The RQS field is read-write only if the 
number of Rx Queues more than one, the reset value is OxO and 
indicates size of 256 bytes. 

26:20|RW |0x00 When the number of Rx Queues is one, the field is read-only and 
the configured RX FIFO size in blocks of 256 bytes is reflected in 
the reset value. 
The width of this field depends on the Rx memory size selected 
in your configuration. For example, if the memory size is 2048, 
the width of this field is 3 bits: LOG2(2048/256) = LOG2(8) = 3 
bits 


RFD 
Threshold for Deactivating Flow Control (in half-duplex and full- 
duplex modes) 
These bits control the threshold (fill-level of Rx queue) at which 
the flow control is de-asserted after activation: 
0: Full minus 1 KB, that is, FULL 1 KB 
1: Full minus 1.5 KB, that is, FULL 1.5 KB 
2: Full minus 2 KB, that is, FULL 2 KB 
3: Full minus 2.5 KB, that is, FULL 2.5 KB 
62: Full minus 32 KB, that is, FULL 32 KB 
63: Full minus 32.5 KB, that is, FULL 32.5 KB 

POLE RW 0x00 The de-assertion is effective only after flow control is asserted. 
Note: The value must be programmed in such a way to make 
sure that the threshold is a positive number. When the EHFC is 
set high, these values are applicable only when the Rx queue 
size determined by the RQS field of this register, is equal to or 
greater than 4 KB. For a given queue size, the values ranges 
between 0 and the encoding for FULL minus (QSIZE - 0.5 KB) 
and all other values are illegal. Here the term FULL and QSIZE 
refers to the queue size determined by the RQS field of this 
register. The width of this field depends on RX FIFO size selected 
during the configuration. Remaining bits are reserved and read 
only. 
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| Bit |Attr|ResetValue| Ci eesscription 


RFA 
Threshold for Activating Flow Control (in half-duplex and full- 
: duplex) 
£2.01) WN Ox0e These bits control the threshold (fill-level of Rx queue) at which 
the flow control is activated:For more information on encoding 
for this field, see RFD. 
EHFC 
Enable Hardware Flow Control 
When this bit is set, the flow control signal operation, based on 
5 rw loxo the fill-level of Rx queue, is enabled. When reset, the flow 
control operation is disabled. 
Values: 
1'b0O: Hardware Flow Control is disabled 
1'b1: Hardware Flow Control is enabled 


DIS_TCP_EF 
Disable Dropping of TCP/IP Checksum Error Packets 
When this bit is set, the MAC does not drop the packets which 
only have the errors detected by the Receive Checksum Offload 
engine. Such packets have errors only in the encapsulated 

RW |0x0 payload. There are no errors (including FCS error) in the 
Ethernet packet received by the MAC. When this bit is reset, all 
error packets are dropped if the FEP bit is reset. 
Values: 
1'b0: Dropping of TCP/IP Checksum Error Packets is enabled 
1'b1: Dropping of TCP/IP Checksum Error Packets is disabled 


RSF 
Receive Queue Store and Forward 
When this bit is set, the GMAC reads a packet from the Rx queue 
only after the complete packet has been written to it, ignoring 

5 rw loxo the RTC field of this register. When this bit is reset, the Rx queue 
operates in the Threshold (cut-through) mode, subject to the 
threshold specified by the RTC field of this register. 
Values: 
1'bO: Receive Queue Store and Forward is disabled 
1'b1: Receive Queue Store and Forward is enabled 


FEP 

Forward Error Packets 

When this bit is reset, the Rx queue drops packets with error 

status (CRC error, GMII_ER, watchdog timeout, or overflow). 

However, if the start byte (write) pointer of a packet is already 

transferred to the read controller side (in Threshold mode), the 

packet is not dropped. 

When this bit is set, all packets except the runt error packets are 
4 RW {0x0 forwarded to the application or DMA. If the RSF bit is set and the 

Rx queue overflows when a partial packet is written, the packet 

is dropped irrespective of the setting of this bit. However, if the 

RSF bit is reset and the Rx queue overflows when a partial 

packet is written, a partial packet may be forwarded to the 

application or DMA. 

Values: 

1'bO: Forward Error Packets is disabled 

1'b1: Forward Error Packets is enabled 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1779 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue| Ci eescription 


FUP 
Forward Undersized Good Packets 
When this bit is set, the Rx queue forwards the undersized good 
packets (packets with no error and length less than 64 bytes), 
including pad-bytes and CRC. When this bit is reset, the Rx 

3 RW |0x0 queue drops all packets of less than 64 bytes, unless a packet is 
already transferred because of the lower value of Rx Threshold, 
for example, RTC = 01. 
Values: 
1'bO: Forward Undersized Good Packets is disabled 
1' er ee Forward Undersized Good Packets is enabled 


2 [RO [oxo sireserved ——“‘“‘“‘S™SC™C™CCC*dz 


RTC 

Receive Queue Threshold Control 

These bits control the threshold level of the MTL Rx queue (in 

bytes): The received packet is transferred to the application or 
RW |0x0 DMA when the packet size within the MTL Rx queue is larger 

than the threshold. In addition, full packets with length less than 

the threshold are automatically transferred. This field is valid 

only when the RSF bit is zero. This field is ignored when the RSF 

bit is set to 1. 


GMAC MTL _RxQ1 Miss Pkt Ovf Cnt 
Address: Operational Base + offset (0x0d74) 
| Bit |Attr|ResetValue| = ———C‘Ci scription 
31:28[RO_|OxO_ si reserved 


MISCNTOVF 
Missed Packet Counter Overflow Bit 
When set, this bit indicates that the Rx Queue Missed Packet 
Counter crossed the maximum limit. 
27 0x0 Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 
Values: 
1'bO: Missed Packet Counter overflow not detected 
1'b1: Missed Packet Counter overflow detected 


MISPKTCNT 

Missed Packet Counter 

This field indicates the number of packets missed by the GMAC 

because the application asserted ari_pkt_flush_i[] for this queue. 

This counter is incremented each time the application issues 
26:16 0x000 ari_pkt_flush_i[] for this queue. This counter is reset when this 

, register is read with mci_be_i[0] at 1b1. In EQOS-DMA, EQOS- 

AXI, and EQOS-AHB configurations, This counter is incremented 

by 1 when the DMA discards the packet because of buffer 

unavailability. 

Access restriction applies. Clears on read. Self-set to 1 on 

internal event. 


|i5:12/RO_|Ox0_ si reserved 
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| Bit |Attr[ResetValue| —“(i‘“‘;W Ci ecription =— Cd 
OVFCNTOVF 
Overflow Counter Overflow Bit 
When set, this bit indicates that the Rx Queue Overflow Packet 
Counter field crossed the maximum limit. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 
Values: 
1'bO: Overflow Counter overflow not detected 
1'b1: Overflow Counter overflow detected 
OVFPKTCNT 
Overflow Packet Counter 
This field indicates the number of packets discarded by the 
GMAC because of Receive queue overflow. This counter is 
incremented each time the GMAC discards an incoming packet 
because of overflow. This counter is reset when this register is 
read with mci_be_i[O] at 1'b1. 
Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 


GMAC_MTL_RxQ1 Debug 

Address: Operational Base + offset (0x0d78) 

| Bit |Attr|ResetValue| SC‘ Scription 
[31:20[RO_|Oxo0O_—ifreserved 


PRXQ 
Number of Packets in Receive Queue 
19:16 0x0 This field indicates the current number of packets in the Rx 
: Queue. The theoretical maximum value for this field is 
256KB/16B = 16K Packets, that is, 
Max_Queue_Size/Min_Packet_Size. 


15:6 |RO_|0x000_ reserved 


RXQSTS 

MTL Rx Queue Fill-Level Status 

This field gives the status of the fill-level of the Rx Queue: 

2'b00: Rx Queue empty 

2'b0O1: Rx Queue fill-level below flow-control deactivate threshold 
2'b10: Rx Queue fill-level above flow-control activate threshold 
2'bi1: Rx a full 


3 [RO _|0xO_ si reserved 


MTL Rx Queue Read Controller State 
This field gives the state of the Rx queue Read controller: 


2'bO0: Idle state 

2'b01: Reading packet data 

2'b10: Reading packet status (or timestamp) 
2'b11: Flushing the packet data and status 


MTL Rx Queue Write Controller Active Status 
When high, this bit indicates that the MTL Rx queue Write 
controller is active, and it is transferring a received packet to the 


1'bO: MTL Rx Queue Write Controller Active Status not detected 
1'b1: MTL Rx Queue Write Controller Active Status detected 
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GMAC_MTL_RxQ1_ Control 
Address: Operational Base + offset (0x0d7c) 

| Bit |Attr|ResetValue[  —C‘iescription 
[31:4 [RO |oxo000000_|reserved 


RXQ_FRM_ARBIT 
Receive Queue Packet Arbitration 
When this bit is set, the GMAC drives the packet data to the ARI 
interface such that the entire packet data of currently-selected 
queue is transmitted before switching to other queue. 
When this bit is reset, the GMAC drives the packet data to the 
ARI interface such that the following amount of data of currently- 
selected queue is transmitted before switching to 
other queue: 

RW |0x0 1.PBL amount of data (indicated by ari_qN_pbl_i[]) 
2.Complete data of a packet 
The status and the timestamp are not a part of the PBL data. 
Therefore, the GMAC drives the complete status (including 
timestamp status) during first PBL request for the packet (in 
store-and-forward mode) or the last PBL request for the packet 
(in Threshold mode). 
Values: 
0x0 (DISABLE): Receive Queue Packet Arbitration is disabled 
Oxi (ENABLE): Receive Queue Packet Arbitration is enabled 


RXQ_WEGT 
Receive Queue Weight 
2:0 IRw loxo This field indicates the weight assigned to the Rx Queue 0. The 
: weight is used as the number of continuous PBL or packets 
requests (depending on the RXQ_FRM_ARBIT) allocated to the 
queue in one arbitration cycle. 


GMAC_DMA_CH1 Control 

Address: Operational Base + offset (0x1180) 

bit |Attr| Reset Value|____________Deseription _| 
[31:21[RO_|Oxo0O_ reserved 


DSL 

Descriptor Skip Length 

This bit specifies the Word, Dword, or Lword number (depending 
20:18IRW |0x0 on the 32-bit, 64-bit, or 128-bit bus) to skip between two 

unchained descriptors. The address skipping starts from the end 

of the current descriptor to the start of the next descriptor. 

When the DSL value is equal to zero, the DMA takes the 

ae table as contiguous. 


a7 |RO_ [oxo sireserved —s—“‘“‘“‘“(“(“(“(C‘;:*S*™SC*z 


PBLx8 

8xPBL mode 

When this bit is set, the PBL value programmed in Bits[21:16] in 

DMA_CH1_Tx_Control and Bits[21:16] in DMA_CH1_Rx_Control 
RW {0x0 is multiplied by eight times. Therefore, the DMA transfers the 

data in 8, 16, 32, 64, 128, and 256 beats depending on the PBL 

value. 

0x0 (DISABLE): 8xPBL mode is disabled 

Oxi ee $7 8xPBL mode is enabled 


i5:14]RO_ Oxo reserved 
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| Bit |Attr|ResetValue| Ci eescription 


MSS 
Maximum Segment Size 
This field specifies the maximum segment size that should be 
; used while segmenting the packet. This field is valid only if the 

13:0 [RW |0x0000 TSE bit of DMA_CH1_Tx_Control register is set. 
The value programmed in this field must be more than the 
configured Datawidth in bytes. It is recommended to use a MSS 
value of 64 bytes or more. 


GMAC DMA CH1 Tx Control 
Address: Operational Base + offset (0x1184) 

| Bit |Attr|ResetValue| ——C~ieScription 
31:22[RO |0xo00_ si freserved 


TXPBL 
Transmit Programmable Burst Length 
These bits indicate the maximum number of beats to be 
transferred in one DMA block data transfer. The DMA always 
attempts max burst as specified in PBL each time it starts a burst 
transfer on the application bus. You can program PBL with any of 
the following values: 1, 2, 4, 8, 16, or 32. Any other value 
results in undefined behavior. 
To transfer more than 32 beats, perform the following steps: 
1. Set the 8xPBL mode in DMA_CHO_Control register. 

21 TOIRW" 0x00 2. Set the TxPBL. 
Note: The maximum value of TxPBL must be less than or equal 
to half the Tx Queue size (TQS field of 
MTL_TxQ[n]_Operation_Mode register) in terms of beats. This is 
required so that the Tx Queue has space to store at least another 
Tx PBL worth of data while the MTL Tx Queue Controller is 
transferring data to MAC. For example, in 64-bit data width 
configurations the total locations in Tx Queue of size 512 bytes is 
64, TXPBL and 8xPBL needs to be programmed to less than or 


Ignore PBL Requirement 

When this bit is set, the DMA does not check for PBL number of 
locations in the MTL before initiating a transfer. If space is not 
available, the MTL may use handshaking to slow the DMA. 

15 rw loxo Note: This bit/mode must not be used when multiple Transmit 
DMA Channels are enabled as it may block other Transmit and 
Receive DMA Channels from accessing the Read Data Channel of 
AXI bus until space is available in Transmit Queue for current 
transfer. 
0x0 (DISABLE): Ignore PBL Requirement is disabled 

: Ignore PBL Requirement is enabled 
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TSE_MODE 
TSE Mode 
00: TSO/USO (segmentation functionality is enabled). In this 
mode, the setting of TSE bit enables the TSO/USO segmentation. 
01: UFO with Checksum (UDP Fragmentation over IPv4 with 
Checksum). In this mode, the setting of TSE bit enables the UDP 
fragmentation functionality with Checksum for all the UDP 
packets. 
14:13/|Rw loxo 10: UFO without Checksum (UDP Fragmentation over IPv4 with 

. Checksum). In this mode, the setting of TSE bit enables the UDP 
fragmentation functionality without Checksum for all the UDP 
packets. 
11: Reserved 
0x0 (TSO_USO): TSO/USO 
0x1 (UFOWC): UFO with Checksum 
Ox2 (UFOWOC): UFO without Checksum 
0x3 (Reserved): Reserved 


TSE 
TCP Segmentation Enabled 
When this bit is set, the DMA performs the TCP segmentation or 
UDP Segmentation/Fragmentation for packets in this channel. 
The TCP segmentation or UDP packet's 

12 RW |0x0 segmentation/Fragmentation is done only for those packets for 
which the TSE bit (TDESO[19]) is set in the Tx Normal 
descriptor.When this bit is set, the TxPBL value must be greater 
than 4. 
0x0 (DISABLE): TCP Segmentation is disabled 
Oxi (ENABLE): TCP Segmentation is enabled 


41:5 |RO_|Ox0O_——sireserved 


OSF 
Operate on Second Packet 
When this bit is set, it instructs the DMA to process the second 
RW {0x0 packet of the Transmit data even before the status for the first 
packet is obtained. 
0x0 (DISABLE): Operate on Second Packet disabled 
: ee ee 9 on Second Packet enabled 


3:1 JRO |oxo_—ireserved 
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Bit |Atte| Reset Value|________________Deserlptlon 


aaa or Stop Transmission Command 
When this bit is set, transmission is placed in the Running state. 
The DMA checks the Transmit list at the current position for a 
packet to be transmitted. 
The DMA tries to acquire descriptor from either of the following 
positions: 
1.The current position in the list 
This is the base address of the Transmit list set by the 
DMA_CH1_TxDesc_List_Address register. 
2.The position at which the transmission was previously stopped 
If the DMA does not own the current descriptor, the transmission 
enters the Suspended state and the TBU bit of the 
DMA_CH1_ Status register is set. The Start Transmission 

RW {0x0 command is effective only when the transmission is stopped. If 
the command is issued before setting the 
DMA_CH1_TxDesc_List_Address register, the DMA behavior is 
unpredictable. 
When this bit is reset, the transmission process is placed in the 
Stopped state after completing the transmission of the current 
packet. The Next Descriptor position in the Transmit list is saved, 
and it becomes the current position when the transmission is 
restarted. To change the list address, you need to program 
DMA_CH1_TxDesc_List_Address register with a new value when 
this bit is reset. The new value is considered when this bit is set 
again. The stop transmission command is effective only when the 
transmission of the current packet is complete or the 
transmission is in the Suspended state. 
0x0 (STOP): Stop Transmission Command 
Ox1 (START): Start Transmission Command 


GMAC DMA CH1 Rx Control 
Address: Operational Base + offset (0x1188) 


| Bit |Attr| Reset Value 


RPF 

Rx Packet Flush 

When this bit is set to 1, then GMAC automatically flushes the 

packet from the Rx Queues destined to this DMA Rx Channel, 

when it is stopped. When this bit remains set and the DMA is re- 

started by the software driver, the packets residing in the Rx 

Queues that were received when this RxDMA was stopped, get 
31 rw loxo flushed out. The packets that are received by the MAC after the 

RxDMA is re-started are routed to the RxDMA. The flushing 

happens on the Read side of the Rx Queue. 

When this bit is set to 0, the GMAC not flush the packet in the Rx 

Queue destined to this RXxDMA Channel when it is STOP state. 

This may in turn cause head-of-line blocking in the 

corresponding RxQueue. 

0x0 (DISABLE): Rx Packet Flush is disabled 

Oxi (ENABLE): Rx Packet Flush is enabled 


30:22|RO_[0x000 
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| Bit |Attr|ResetValue| ——Cieesscription 


RxPBL 

Receive Programmable Burst Length 

These bits indicate the maximum number of beats to be 

transferred in one DMA block data transfer. The DMA always 

attempts max burst as specified in PBL each time it starts a burst 

transfer on the application bus. You can program PBL with any of 

the following values: 1, 2, 4, 8, 16, or 32. Any other value 

results in undefined behavior. 

To transfer more than 32 beats, perform the following steps: 
21:16;RW |0x00 1. Set the 8xPBL mode in the DMA_CHO_Control register. 

2. Set the RxPBL. 

Note: The maximum value of RxPBL must be less than or equal 

to half the Rx Queue size (RQS field of 

MTL_RxQ[n]_Operation_Mode register) in terms of beats. 

This is required so that the Rx Queue has space to store at least 

another Rx PBL worth of data while the Rx DMA is transferring a 

block of data. For example, in 64-bit data width configurations 

the total locations in Rx Queue of size 512 bytes is 64, so RxPBL 

Fem ea 8xPBL needs to be rammed to less than or equal to 32. 


is |RO [Oxo si reserved 


RBSZ_13_y 
Receive Buffer size High 
RBSZ[13:0] is split into two fields higher RBSZ_13_y and lower 
RBSZ_3_0. The RBSZ[13:0] field indicates the size of the Rx 
buffers specified in bytes. The maximum buffer size is limited to 
16K bytes. The buffer size is applicable to payload buffers when 
split headers are enabled. 

14:4 |RW |0x000 
Note: The buffer size must be a multiple of 4, 8, or 16 depending 
on the data bus widths (32-bit, 64-bit, or 128-bit respectively). 
This is required even if the value of buffer address pointer is not 
aligned to data bus width. Hence the lower RBSZ_3_0 bits are 
read-only and the value is considered as all-zero. Thus the 
RBSZ_13_y indicates the buffer size in terms of locations (with 
the width same as bus-width). 


Receive Buffer size Low 

RBSZ[13:0] is split into two fields RBSZ_13_y and RBSZ_3_0. 
The RBSZ_3_0 is the lower field whose width is based on data 
bus width of the configuration. 

This field is of width 2, 3, or 4 bits for 32-bit, 64-bit, or 128-bit 
data bus width respectively. This field is read-onl 
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Bit |Atte| Reset Value|______________Deserlptlon 


aor or Stop Receive 

When this bit is set, the DMA tries to acquire the descriptor from 

the Receive list and processes the incoming packets. The DMA 

tries to acquire descriptor from either of the following positions: 

1.The current position in the list 

This is the address set by the DMA_CH1_RxDesc_List_Address 

register. 

2.The position at which the Rx process was previously stopped 

If the DMA does not own the current descriptor, the reception is 

suspended and the RBU bit of the DMA_CH1_ Status register is 
RW {0x0 set. The Start Receive command is effective only when the 

reception is stopped. If the command is issued before setting the 

DMA_CH1_RxDesc_List_Address register, the DMA behavior is 

unpredictable. 

When this bit is reset, the Rx DMA operation is stopped after the 

transfer of the current packet. The next descriptor position in the 

Receive list is saved, and it becomes the current position after 

the Rx process is restarted. The Stop Receive command is 

effective only when the Rx process is in the Running (waiting for 

Rx packet) or Suspended state. 

0x0 (STOP): Stop Receive 

Oxi (START): Start Receive 


GMAC DMA CH1 TxDesc List Address 
Address: Operational Base + offset (0x1194) 


| Bit |Attr| Reset Value 


TDESLA 

Start of Transmit List 

This field contains the base address of the first descriptor in the 

Transmit descriptor list. The DMA ignores the LSB bits (1:0, 2:0, 

or 3:0) for 32-bit, 64-bit, or 128-bit bus width and internally 
31:3 |RW |OxOO000000 |takes these bits as all-zero. Therefore, these LSB bits are read- 

only (RO). 

The width of this field depends on the configuration: 

31:2 for 32-bit configuration 

31:3 for 64-bit configuration 

31:4 for 128-bit configuration 


GMAC DMA CH1 RxDesc List Address 
Address: Operational Base + offset (0x119c) 


| Bit |Attr| Reset Value 


RDESLA 

Start of Receive List 

This field contains the base address of the first descriptor in the 

Rx Descriptor list. The DMA ignores the LSB bits (1:0, 2:0, or 

3:0) for 32-bit, 64-bit, or 128-bit bus width and internally takes 
31:3 |RW |Ox00000000 |these bits as all-zero. Therefore, these LSB bits are read-only 

(RO). 

The width of this field depends on the configuration: 

31:2 for 32-bit configuration 

31:3 for 64-bit configuration 

31:4 for 128-bit configuration 


GMAC DMA CH1 TxDesc Tail Pointer 
Address: Operational Base + offset (0x11a0) 
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| Bit |Attr|ResetValue/ CiDeescription 


TDTP 

Transmit Descriptor Tail Pointer 

This field contains the tail pointer for the Tx descriptor ring. The 

software writes the tail pointer to add more descriptors to the Tx 

: channel. The hardware tries to transmit all packets referenced by 

Bie RW OxCog000° the descriptors between the head and the tail pointer registers. 

The width of this field depends on the configuration: 

31:2 for 32-bit configuration 

31:3 for 64-bit configuration 

31:4 for 128-bit configuration 


GMAC DMA CH1 RxDesc Tail Pointer 
Address: Operational Base + offset (0x11a8 


| Bit |Attr| Reset Value 


RDRT 

Receive Descriptor Tail Pointer 

This field contains the tail pointer for the Rx descriptor ring. The 

software writes the tail pointer to add more descriptors to the Rx 

channel. The hardware tries to write all received packets to the 
31:3 |RW |Ox00000000 jdescriptors referenced between the head and the tail pointer 

registers. 

The width of this field depends on the configuration: 

31:2 for 32-bit configuration 

31:3 for 64-bit configuration 

31:4 for 128-bit configuration 


GMAC_DMA_CH1 TxDesc Ring Length 
Address: Operational Base + offset (Ox11ac 


| Bit |Attr|ResetValue| ss —C‘iescription 
31:10|RO_[0x000000 


TDRL 

Transmit Descriptor Ring Length 

This field sets the maximum number of Tx descriptors in the 

circular descriptor ring. The maximum number of descriptors is 
RW |0x000 limited to 1K descriptors. we recommends a minimum ring 

descriptor length of 4. For example, You can program any value 

up to Ox3FF in this field. This field is 10 bits wide, if you program 

Ox3FF, you can have 1024 descriptors. If you want to have 10 

descriptors, program it to a value of Ox9. 


GMAC_DMA_CH1 RxDesc Ring Length 
Address: Operational Base + offset (0x11b0 


| Bit |Attr|ResetValue| ss —C‘iescription 
31:10|RO_[0x000000 


RDRL 

Receive Descriptor Ring Length 

This register sets the maximum number of Rx descriptors in the 
aw lo circular descriptor ring. The maximum number of descriptors is 

x000 limi ; 

imited to 1K descriptors. For example, You can program any 

value up to Ox3FF in this field. This field is 10 bits wide, if you 

program Ox3FF, you can have 1024 descriptors. If you want to 

have 10 descriptors, program it to a value of 0x9. 


GMAC_DMA_CH1 Interrupt Enable 
Address: Operational Base + offset (0x11b4) 
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| Bit |Attr|ResetValue| Ci eescription 
[31:16]RO_|0x0000 


NIE 
Normal Interrupt Summary Enable 
When this bit is set, the normal interrupt summary is enabled. 
This bit enables the following interrupts in the DMA_CH1_Status 
register: 
Bit 0: Transmit Interrupt 
A> RW: (020 Bit 2: Transmit Buffer Unavailable 
Bit 6: Receive Interrupt 
Bit 11: Early Receive Interrupt 
When this bit is reset, the normal interrupt summary is disabled. 
0x0 (DISABLE): Normal Interrupt Summary is disabled 


is enabled 


AIE 
Abnormal Interrupt Summary Enable 
When this bit is set, the abnormal interrupt summary is enabled. 
This bit enables the following interrupts in the DMA_CH1_Status 
register: 
Bit 1: Transmit Process Stopped 
Bit 7: Rx Buffer Unavailable 
Bit 8: Receive Process Stopped 
ae Rye exe Bit 9: Receive Watchdog Timeout 
Bit 10: Early Transmit Interrupt 
Bit 12: Fatal Bus Error 
Bit 13: Context Descriptor Error 
When this bit is reset, the abnormal interrupt summary is 
disabled. 
0x0 (DISABLE): Abnormal Interrupt Summary is disabled 


is enabled 


Context Descriptor Error Enable 

When this bit is set along with the AIE bit, the Descriptor error 
13 RW {0x0 interrupt is enabled. When this bit is reset, the Descriptor error 

interrupt is disabled. 

0x0 (DISABLE): Context Descriptor Error is disabled 


Oxi (ENABLE): Context Descriptor Error is enabled 


FBEE 

Fatal Bus Error Enable 

When this bit is set along with the AIE bit, the Fatal Bus error 
12 RW {0x0 interrupt is enabled. When this bit is reset, the Fatal Bus Error 

error interrupt is disabled. 

0x0 (DISABLE): Fatal Bus Error is disabled 


0x1 (ENABLE): Fatal Bus Error is enabled 


ERIE 

Early Receive Interrupt Enable 

When this bit is set along with the NIE bit, the Early Receive 
11 RW {0x0 interrupt is enabled. When this bit is reset, the Early Receive 

interrupt is disabled. 

0x0 (DISABLE): Early Receive Interrupt is disabled 


Receive Interrupt is enabled 
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ResetValue| Ci ecription 


Early Transmit Interrupt Enable 
When this bit is set along with the AIE bit, the Early Transmit 
interrupt is enabled. When this bit is reset, the Early Transmit 
interrupt is disabled. 
0x0 (DISABLE): Early Transmit Interrupt is disabled 

Transmit Interrupt is enabled 


Receive Watchdog Timeout Enable 

When this bit is set along with the AIE bit, the Receive Watchdog 
Timeout interrupt is enabled. When this bit is reset, the Receive 
Watchdog Timeout interrupt is disabled. 

0x0 (DISABLE): Receive Watchdog Timeout is disabled 

Oxi (ENABLE): Receive Watchdog Timeout is enabled 


= 


Receive Stopped Enable 

When this bit is set along with the AIE bit, the Receive Stopped 
Interrupt is enabled. When this bit is reset, the Receive Stopped 
interrupt is disabled. 


= 


Receive Buffer Unavailable Enable 

When this bit is set along with the AIE bit, the Receive Buffer 
Unavailable interrupt is enabled. When this bit is reset, the 
Receive Buffer Unavailable interrupt is disabled. 

0x0 (DISABLE): Receive Buffer Unavailable is disabled 

Ox1 (ENABLE): Receive Buffer Unavailable is enabled 


Receive Interrupt Enable 

When this bit is set along with the NIE bit, the Receive Interrupt 
is enabled. When this bit is reset, the Receive Interrupt is 
disabled. 

0x0 (DISABLE): Receive Interrupt is disabled 

Oxi (ENABLE): Receive Interrupt is enabled 


RO_| 


When this bit is set along with the NIE bit, the Transmit Buffer 
Unavailable interrupt is enabled. When this bit is reset, the 
Transmit Buffer Unavailable interrupt is disabled. 

0x0 (DISABLE): Transmit Buffer Unavailable is disabled 

0x1 (ENABLE): Transmit Buffer Unavailable is enabled 


Transmit Stopped Enable 

When this bit is set along with the AIE bit, the Transmission 
Stopped interrupt is enabled. When this bit is reset, the 
Transmission Stopped interrupt is disabled. 

0x0 (DISABLE): Transmit Stopped is disabled 

Oxi (ENABLE): Transmit Stopped is enabled 


Transmit Interrupt Enable 

When this bit is set along with the NIE bit, the Transmit Interrupt 
is enabled. When this bit is reset, the Transmit Interrupt is 
disabled. 

0x0 (DISABLE): Transmit Interrupt is disabled 

Oxi (ENABLE): Transmit Interrupt is enabled 


i 
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GMAC_DMA_CH1_ Rx_Interrupt_ WD _ Timer 
Address: Operational Base + offset (0x11b8) 


| Bit |Attr|Reset Value] Ciescription 
31:18|RO_|0x0000 


RWTU 
Receive Interrupt Watchdog Timer Count Units 
This fields indicates the number of system clock cycles 
corresponding to one unit in RWT field. 
2'b00: 256 
17:16|}RW |0x0 >'b01: 512 
2'b10: 1024 
2'b11: 2048 
For example, when RWT=2 and RWTU=1, the watchdog timer is 
set for 2*512=1024 [a clock cycles. 


15:8 |RO_|0x0O reserved 


RWT 
Receive Interrupt Watchdog Timer Count 
This field indicates the number of system clock cycles, multiplied 
by factor indicated in RWTU field, for which the watchdog timer 
is set. 
The watchdog timer is triggered with the programmed value 
7:0 Irw loxoo after the Rx DMA completes the transfer of a packet for which 

i the RI bit is not set in the DMA_CH(#i)_Status register, because 
of the setting of Interrupt Enable bit in the corresponding 
descriptor RDES3[30]. 
When the watchdog timer runs out, the RI bit is set and the 
timer is stopped. The watchdog timer is reset when the RI bit is 
set high because of automatic setting of RI as per the Interrupt 
Enable bit RDES3[30] of any received packet. 


GMAC_DMA_CH1 Slot Func Ctrl Status 
Address: Operational Base + offset (0x11bc) 
| Bit |Attr|ResetValue| = ——‘ieScription 
31:20[RO |0x000_ si freserved 


RSN 
19:16 0x0 Reference Slot Number . 
: This field gives the current value of the reference slot number in 
the DMA. It is used for slot comparison. 


SIV 
Slot Interval Value 
This field controls the period of the slot interval in which the 

15:4 |RW |0x07c TxDMA fetches the scheduled packets. A value of 0 specifies the 
slot interval of 1 us while the maximum value 4095 specifies the 
slot interval of 4096us. The default/reset value is OxO7C which 
corresponds to slot interval of 125us. 
reserved 


3:2 |RO_ [0x0 ___—reserved 
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| Bit |Attr|ResetValue| Ci eesscription 


ASC 
Advance Slot Check 
When set, this bit enables the DMA to fetch the data from the 
buffer when the slot number (GSLOTNUM) programmed in the Tx 
descriptor is 
1 RW {0x0 1.equal to the reference slot number given in the RSN field 
2.ahead of the reference slot number by up to two slots 
This bit is applicable only when the ESC bit is set. 
Values: 
0x0 (DISABLE): Advance Slot Check is disabled 
Oxi (ENABLE): Advance Slot Check is 


ESC 

Enable Slot Comparison 

When set, this bit enables the checking of the slot numbers 

programmed in the Tx descriptor with the current reference 

given in the RSN field. The DMA fetches the data from the 

corresponding buffer only when the slot number is 

1.equal to the reference slot number 

2.ahead of the reference slot number by one slot 

When reset, this bit disables the checking of the slot numbers. 

The DMA fetches the data immediately after the descriptor is 
rw loxo processed. 

Note: The UFO (UDP Fragmentation over IPv4)/TSO/USO should 

not be enabled along with TBS/AVB Slot number check. The 

UFO/TSO/USO involves multiple 

packets/segments/fragments transmission for single packet 

received from application and the slot number check are 

applicable for fetching of only first segment/fragment. As a result 

it might be difficult for software to specify slot number for 

subsequent packets. 

Values: 

0x0 (DISABLE): Slot Comparison is disabled 

0x1 (ENABLE): Slot Comparison is enabled 


GMAC DMA CH1 Current A TxDesc 
Address: Operational Base + offset (0x11c4 


| Bit |Attr| Reset Value 


CURTDESAPTR 
: Application Transmit Descriptor Address Pointer 
ce expeodeds The DMA updates this pointer during Tx operation. This pointer is 
cleared on reset. 


GMAC DMA CH1 Current A RxDesc 
Address: Operational Base + offset (Ox1icc 


| Bit |Attr|Reset Value] Ci escription 


CURRDESAPTR 
: Application Receive Descriptor Address Pointer 
oa bxdopeoeed The DMA updates this pointer during Rx operation. This pointer is 
cleared on reset. 


GMAC DMA CH1 Current A TxBuffer 


Address: Operational Base + offset (0x11d4) 
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| Bit |Attr|ResetValue/ Ci eescription 


CURTBUFAPTR 
. Application Transmit Buffer Address Pointer 
ae re patetebe teks The DMA updates this pointer during Tx operation. This pointer is 
cleared on reset. 


GMAC DMA CH1 Current A RxBuffer 
Address: Operational Base + offset (Ox1idc 


| Bit |Attr| Reset Value 


CURRBUFAPTR 
; Application Receive Buffer Address Pointer 
one pxdgongooe The DMA updates this pointer during Rx operation. This pointer is 
cleared on reset. 


GMAC DMA CH1 Status 

Address: Operational Base + offset (0x11e0) 

| Bit |Attr|ResetValue| —————‘ieScription = 
31:22[RO |0x000_ si reserved 


REB 
Rx DMA Error Bits 
This field indicates the type of error that caused a Bus Error. 
For example, error response on the AHB or AXI interface. 
1.Bit 21 
1'b1: Error during data transfer by Rx DMA 
1'bO: No Error during data transfer by Rx DMA 
21:19 0x0 2.Bit 20 
1'b1: Error during descriptor access 
1'bO: Error during data buffer access 
3.Bit 19 
1'b1: Error during read transfer 
1'bO: Error during write transfer 
This field is valid only when the FBE bit is set. This field does not 
generate an interrupt. 


TEB 
Tx DMA Error Bits 
This field indicates the type of error that caused a Bus Error. 
For example, error response on the AHB or AXI interface. 
1.Bit 18 
1'b1: Error during data transfer by Tx DMA 
1'bO: No Error during data transfer by Tx DMA 
18:16 0x0 2.Bit 17 
1'b1: Error during descriptor access 
1'bO: Error during data buffer access 
3.Bit 16 
1'b1: Error during read transfer 
1'bO: Error during write transfer 
This field is valid only when the FBE bit is set. This field does not 
generate an interrupt. 
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NIS 

Normal Interrupt Summary 

Normal Interrupt Summary bit value is the logical OR of the 

following bits when the corresponding interrupt bits are enabled 

in the DMA_CH1_Interrupt_Enable register: 

Bit 0: Transmit Interrupt 

Bit 2: Transmit Buffer Unavailable 

Bit 6: Receive Interrupt 

Bit 11: Early Receive Interrupt 

Only unmasked bits (interrupts for which interrupt enable is set 
15 RW 0x0 in DMA_CHO_Interrupt_Enable register) affect the Normal 

Interrupt Summary bit. 

This is a sticky bit. You must clear this bit (by writing 1 to this 

bit) each time a corresponding bit which causes NIS to be set is 

cleared. 

Access restriction applies. Self-set to 1 on internal event. 

Setting 1 clears. Setting O has no effect. 

0x0 (INACTIVE): Normal Interrupt Summary status not detected 

Oxi (ACTIVE): Normal Interrupt Summary status detected 


AIS 
Abnormal Interrupt Summary 
Abnormal Interrupt Summary bit value is the logical OR of the 
following when the corresponding interrupt bits are enabled in 
the DMA_CH1_Interrupt_Enable register: 
Bit 1: Transmit Process Stopped 
Bit 7: Receive Buffer Unavailable 
Bit 8: Receive Process Stopped 
Bit 10: Early Transmit Interrupt 
Bit 12: Fatal Bus Error 

if RN /0x8 Bit 13: Context Descriptor Error 
Only unmasked bits affect the Abnormal Interrupt Summary bit. 
This is a sticky bit. You must clear this bit (by writing 1 to this 
bit) each time a corresponding bit, which causes AIS to be set, is 
cleared. 
Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 
0x0 (INACTIVE): Abnormal Interrupt Summary status not 
detected 
Oxi (ACTIVE): Abnormal Interrupt Summary status 


CDE 

Context Descriptor Error 

This bit indicates that the DMA Tx/Rx engine received a 

descriptor error, which indicates invalid context in the middle of 

packet flow ( intermediate descriptor) or all one's descriptor in 

Tx case and on Rx side it indicates DMA has read a descriptor 
13 RW [0x0 with either of the buffer address as ones which is considered to 

be invalid. 

Access restriction applies. Self-set to 1 on internal event. 

Setting 1 clears. Setting 0 has no effect. 

0x0 (INACTIVE): Context Descriptor Error status not detected 

0x1 (ACTIVE): Context Descriptor Error status detected 
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| Bit |Attr|ResetValue| —CiDeescription 


: 


i : 
: : 
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FBE 

Fatal Bus Error 

This bit indicates that a bus error occurred (as described in the 
EB field). When this bit is set, the corresponding DMA channel 
engine disables all bus accesses. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 


0x0 (INACTIVE): Fatal Bus Error status not detected 

Oxi (ACTIVE): Fatal Bus Error status detected 

ERI 

Early Receive Interrupt 

This bit when set indicates that the RxDMA has completed the 
transfer of packet data to the memory. In configs supporting 
ERIC, When ERIC=0, this bit is set only after the Rx DMA has 
filled up a complete receive buffer with packet data. When 
ERIC=1, this bit is set after every burst transfer of data from the 
Rx DMA to the buffer.The setting of RI bit automatically clears 
this bit. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 


0x0 (INACTIVE): Early Receive Interrupt status not detected 
Receive Interrupt status detected 


Early Transmit Interrupt 

This bit when set indicates that the TxDMA has completed the 
transfer of packet data to the MTL TXFIFO memory. In configs 
supporting ERIC: When ETIC=0, this bit is set only after the Tx 
DMA has transferred a complete packet to MTL. 

When ETIC=1, this bit is set after completion of (partial) packet 
data transfer from buffers in the Transmit descriptor in which 
IOC=1. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 


0x0 (INACTIVE): Early Transmit Interrupt status not detected 
Oxi (ACTIVE): Early Transmit Interrupt status detected 

RWT 

Receive Watchdog Timeout 

This bit is asserted when a packet with length greater than 2,048 
bytes (10,240 bytes when Jumbo Packet mode is enabled) is 
received. 


0x0 (INACTIVE): Receive Watchdog Timeout status not detected 
Oxi (ACTIVE): Receive Watchdog Timeout status detected 

RPS 

Receive Process Stopped 

This bit is asserted when the Rx process enters the Stopped 
state. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 


0x0 (INACTIVE): Receive Process Stopped status not detected 
Oxi (ACTIVE): Receive Process Stopped status detected 
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| Bit |Attr|ResetValue| Ci eesscription 


RBU 
Receive Buffer Unavailable 
This bit indicates that the application owns the next descriptor in 
the Receive list, and the DMA cannot acquire it. The Rx process 
is suspended. To resume processing Rx descriptors, the 
application should change the ownership of the descriptor and 
issue a Receive Poll Demand command. If this command is not 
issued, the Rx process resumes when the next recognized 

7 RW |0x0 incoming packet is received. In ring mode, the application should 
advance the Receive Descriptor Tail Pointer register of a channel. 
This bit is set only when the DMA owns the previous Rx 
descriptor. 
Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting 0 has no effect. 
0x0 (INACTIVE): Receive Buffer Unavailable status not detected 
Ox1 (ACTIVE): Receive Buffer Unavailable status detected 
RI 
Receive Interrupt 
This bit indicates that the packet reception is complete. When 
packet reception is complete, Bit 31 of RDES3 is reset in the last 
descriptor, and the specific packet status information is updated 
in the descriptor. 

RW) 0x0 The reception remains in the Running state. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 
0x0 (INACTIVE): Receive Interrupt status not detected 
ee = <=] ACTIVE): Receive Interrupt status detected 


5:3 |RO [Oxo —sireserved ——“‘“‘“(“‘(;(‘S‘SC;*;*™S™OCOCOCOCOC™~CS 


TBU 
Transmit Buffer Unavailable 
This bit indicates that the application owns the next descriptor in 
the Transmit list, and the DMA cannot acquire it. 
Transmission is suspended. The TPSO field of the 
DMA_Debug_Status0 register explains the Transmit Process state 
transitions. 
To resume processing the Transmit descriptors, the application 
should do the following: 

2 RW [0x0 1. Change the ownership of the descriptor by setting Bit 31 of 
TDES3. 
2. Issue a Transmit Poll Demand command. 
For ring mode, the application should advance the Transmit 
Descriptor Tail Pointer register of a channel. Access restriction 
applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 
0x0 (INACTIVE): Transmit Buffer Unavailable status not detected 
Ox1 (ACTIVE): Transmit Buffer Unavailable status 
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| Bit |Attr|ResetValue| Ci eecription 
TPS 
Transmit Process Stopped 
This bit is set when the transmission is stopped. 
Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 


0x0 (INACTIVE): Transmit Process Stopped status not detected 
Oxi (ACTIVE): Transmit Process Stopped status detected 

TI 

Transmit Interrupt 

This bit indicates that the packet transmission is complete. 
When transmission is complete, Bit 31 of TDES3 is reset in the 
last descriptor, and the specific packet status information is 
updated in the descriptor. 

Access restriction applies. Self-set to 1 on internal event. 
Setting 1 clears. Setting O has no effect. 


0x0 (INACTIVE): Transmit Interrupt status not detected 
Oxi (ACTIVE): Transmit Interrupt status detected 


GMAC DMA CH1 Miss Frame Cnt 
Address: Operational Base + offset (0x11e4 


| Bit [Attr| Reset Value 
[31:16/RO |0x0000 reserved eee 


Overflow status of the MFC Counter 

When this bit is set then the MFC counter does not get 
incremented further. The bit gets cleared when this register is 
read. 

Access restriction applies. Clears on read. Self-set to 1 on 
internal event. 

0x0 (INACTIVE): Miss Frame Counter overflow not occurred 
a ACTIVE): Miss Frame Counter overflow occurred 


14:11]RO_|OxO reserved 


MFC 

Dropped Packet Counters 

This counter indicates the number of packet counters that are 
10:0 0x000 dropped by the DMA either because of bus error or because of 

: programing RPF field in DMA_CH$i_Rx_Control register. 

The counter gets cleared when this register is read. 

Access restriction applies. Clears on read. Self-set to 1 on 

internal event. 


GMAC DMA CH1 RX ERI Cnt 

Address: Operational Base + offset (0x11e8) 

| Bit |Attr|ResetValue[ ——C‘i scription 
[31:1 [RO_|0x00000000 [reserved 


ECNT 
ERI Counter 

0x0 When ERIC bit of DMA_CH(#i)_RX_Control register is set, this 
counter increments for burst transfer completed by the Rx DMA 
from the start of packet transfer. This counter will get reset at 
the start of new packet. 
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25.5 Interface Description 


There are two GMAC Controllers in RK3588, and each has one set of IO interface, as shown 


below: 
Table 25-3 GMACO Interface 
Module Pin sabes Pad Name IOMUX Setting 
RMII/RGMII interface 
GMACO_MCLKINOUT/I2S2_SDO_MO0/12C7_ 
mac_clk 1/0 SCL_M1/PWM4_M1/SPI3_CS1_M0/GPIO4_ epoca 
c3d ao 
GMACO_TXEN/12S2_LRCK_MO0/I2C2_SDA_ 
mac_txen | 0 M1/UART1_RTSN_MO/SPI1_CLK_M0/GPIO2 Sa 
cod aS 
ee ates 11h GMACO_TXD3/SDIO_CMD_MO0/12C3_SCL_M | BUS_IOC_GPIO2B_IOMUX_SEL_L 
~ 3/GPIO2_B2_u [11:8] = 4’h1 
GMACO_TXD2/SDIO_D3_MO0/FSPI_D3_M1/I 
mac_txd2 |0 2C8_SDA_M1/UART6_CTSN_MO0/GPIO2_B1 ala en 
_u 
capa Ie GMACO_TXD1/12S2_SCLK_M0/I2C5_SDA_ | BUS_IOC_GPIO2B_IOMUX_SEL_H 
~ M4/UART1_TX_M0/GPIO2_B7_d [15:12] = 4’h1 
oaeutaa.. iG GMACO_TXDO0/12S2_MCLK_M0/12C5_SCL_ | BUS_IOC_GPIO2B_IOMUX_SEL_H 
- M4/UART1_RX_M0/GPIO2_B6_d [11:8] = 4’h1 
Zea lis GMACO_TXCLK/SDIO_CLK_M0/FSPI_CLK_M | BUS_IOC_GPIO2B_IOMUX_SEL_L 
- 1/12C3_SDA_M3/GPIO2_B3_d [15:12] = 4’h1 
GMACO_TXER/I2CO_SDA_M1/UART7_CTSN 
mac_txer |O _MO/PWM7_IR_M3/SPI3_CLK_M0/GPIO4_C fs cane 
6d Le 
aaa lk GMACO_RXDV_CRS/UART7_RTSN_MO/PWM | BUS_IOC_GPIO4C_IOMUX_SEL_L 
- 2_M2/SPI3_CSO_M0/GPIO4_C2_d [11:8] = 4’h1 
Secs Ie GMACO_RXD3/SDIO_D1_M0/FSPI_D1_Mi/ | BUS_IOC_GPIO2A_IOMUX_SEL_H 
- UART6_TX_MO/GPIO2_A7_u [15:12] = 4’h1 
rertoaas F GMACO_RXD2/SDIO_DO_MO/FSPI_DO_Mi/ | BUS_IOC_GPIO2A_IOMUX_SEL_H 
~ UART6_RX_MO/GPIO2_A6_u [11:8] = 4’h1 
tegeay = ls GMACO_RXD1/12C6_SDA_M2/UART9_TX_M | BUS_IOC_GPIO2C_IOMUX_SEL_L 
- 0/SPI1_MOSI_M0/GPIO2_C2_d [11:8] = 4’h1 
a aa GMACO_RXD0/I2C2_SCL_M1/UART1_CTSN | BUS_IOC_GPIO2C_IOMUX_SEL_L 
- _MO/SPI1_MISO_MO/GPIO2_C1i_d [7:4] = 4/h1 
GMACO_RXCLK/SDIO_D2_M0/FSPI_D2_M1/ 
mac_rxclk | I 12C8_SCL_M1/UART6_RTSN_MO/GPIO2_B0 | Fa:cr any 
_u 
GMACO_PPSTRING/FSPI_CS1N_M1/HDMI_T 
mac_ppstrig | I X1_SCL_MO0/1I2C4_SCL_M1/UART7_TX_MO/ pa 
GPIO2_B5_u as 
GMACO_PPSCLK/TEST_CLKOUT_M1/HDMI_ 
mac_ppsclk | O TX1_CEC_MO/UART9_RX_MO/SPI1_CS1_MO Baa ers 
/GPIO2_C4_d = 
GMACO_PTP_REFCLK/FSPI_CSON_M1/HDMI 
Mac PEPretes _TX1_SDA_M0/12C4_SDA_M1/UART7_RX_ Sica 
M0/GPIO2_B4_u ONE 
ethO_refclko | ¢ ETHO_REFCLKO_25M/12S2_SDI_M0/12C6__ | BUS_IOC_GPIO2C_IOMUX_SEL_L 
25m SCL_M2/SPI1_CS0_M0/GPIO2_C3 d [15:12] = 4’h1 
Management interface 
GMACO_MDIO/12C0_SCL_M1/UART9_CTSN 
mac_mdio | 1/0 _MO/PWM6_M2/SPI3_MOSI_Mo/GPIo4_cs_ | BUS_IOC_GPIO4C_IOMUX_SEIL_H 
; [7:4] = 4’h1 
GMACO_MDC/I2C7_SDA_Mi/UARTS_RTSN_ | Bus 10c_Gplo4c IOMUX SELH 
mac_mdc O 


MO/PWMS5_M2/SPI3_MISO_M0/GPIO4_C4_ 
d 


[3:0] = 4’h1 


Table 25-4 GMAC1 Interface 
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Module 


Directi 


: Pad Name IOMUX Setting 
Pin on 
RMII/RGMII interface 
GMAC1_MCLKINOUT/II2S2_LRCK_M1/ 
mac_clk | I/O CAN1_TX_MO/UART3_RX_M1/PWM13_ | fipaye ant 
MO/GPIO3_B6_d 
GMAC1_TXEN/12S2_SCLK_M1/CAN1_R 
mac_txen X_MO/UART3_TX_M1/PWM12_M0/GPIO | F719 JOC (SPIO3B_TOMUX_SEL_H 
3_B5_u ; 
GMAC1_TXD3/SDIO_Di_M1/12S3_SCL 
eer me K/AUDDSM_LN/FSPI_D1_M2/I2C6_SCL | BUS_IOC_GPIO3A_IOMUX_SEL_L 
= _M4/PWM11_IR_MO/SPI4_MOSI_M1/G | [7:4] = 4’h1 
PIO3_A1_u 
GMAC1_TXD2/SDIO_D0_M1/12S3_MCL 
mac_txd2 | O K/FSPI_DO_M2/I2C6_SDA_M4/PWM10 | F3.07OG; A TOMUXSEL_L 
_MO/SPI4_MISO_M1/GPIO3_A0_u j 
Bac Wed 0 GMAC1_TXD1/12S2_MCLK_M1/UART2_ | BUS_IOC_GPIO3B_IOMUX_SEL_H 
o5 CTSN/GPIO3_B4_u [3:0] = 4’hi 
soe code es GMAC1_TXD0/12S2_SDO_M1/UART2_R | BUS_IOC_GPIO3B_IOMUX_SEL_L 
= TSN/GPIO3_B3_u [15:12] = 4’h1 
GMAC1_TXCLK/SDIO_CMD_M1/12S3_S 
mac_txclk | O DI/AUDDSM_RP/UART8_RTSN_MI/SPI | fs:crc gh, 
4_CS1_M1/GPIO3_A4_d 
ee toes, Hip GMAC1_TXER/I2S2_SDI_M1/UART2_R | BUS_IOC_GPIO3B_IOMUX_SEL_L 
erie X_M2/PWM3_IR_M1/GPIO3_B2_d [11:8] = 4’h1 
GMAC1_RXDV_CRS/MIPI_CAMERA4_CL 
mac_rxdv | I K_M1/UART2_TX_M2/PWM2_M1/GPIO3 | Foigieany 
Bid 
GMAC1_RXD3/SDIO_D3_M1/12S3_SD 
mac_rxd3 | I O/AUDDSM_RN/FSPI_D3_M2/UART8_R | fisaoj cant 
X_M1/SPI4_CSO_M1/GPIO3_A3_u 
GMAC1_RXD2/SDIO_D2_M1/12S3_LRC 
mac_rxd2 I K/AUBDSM.LP/FSPISD2-M2/UARTE-T | gheana 
X_M1/SPI4_CLK_M1/GPIO3_A2_u 
ate ran GMAC1_RXD1/MIPI_CAMERA3_CLK_M1 | BUS_IOC_GPIO3B_IOMUX_SEL_L 
ne /PWM9_M0/GPIO3_BO_u [3:0] = 4’h1 
bees tela lig GMAC1_RXDO/MIPI_CAMERA2_CLK_M1 | BUS_IOC_GPIO3A_IOMUX_SEL_H 
- /PWM8_MO0/GPIO3_A7_u [15:12] = 4’h1 
GMAC1_RXCLK/SDIO_CLK_M1/MIPI_C 
si sas albe leg AMERAO_CLK_M1/FSPI_CLK_M2/I2C4_ | BUS_IOC_GPIO3A_IOMUX_SEL_H 
fe SDA_MO/UART8_CTSN_M1/GPIO3_A5_ | [7:4] = 4’h1 
d 
ee aaa GMAC1_PPSTRIG/I2C3_SDA_M1/UART | BUS_IOC_GPIO3C_IOMUX_SEL_L 
Cees 7_TX_M1/SPI1_MISO_M1/GPIO3_CO_d_ [3:0] = 4’h1 
GMAC1_PPSCLK/PCIE30X2_BUTTON_R 
mac_ppsclk | O STN/UART7_RX_M1/SPI1_CLK_MI/GPI | oorcan; 
03_C1_d 
GMAC1_PTP_REF_CLK/HDMI_TX1_HPD 
Head JMi/12C3" SCL <Mi/SPLLMOSLIMU/GP | feapeaqg 
103_B7_d 
ethi_refclko | 4 ETH1_REFCLKO_25M/MIPI_CAMERA1_ | BUS_IOC_GPIO3A_IOMUX_SEL_H 
25m CLK_M1/I2C4_SCL_MO/GPIO3_A6_d _| [11:8] = 4’h1 
Management interface 
GMAC1_MDIO/MIPI_TE1/12C8_SDA_M 
mac_mdio | 1/O 4/UART7_CTSN_M1/PWM15_IR_MO/SP | Fieto)cqnp 
I1_CS1_M1/GPIO3_C3_d j 
GMAC1_MDC/MIPI_TE0/I2C8_SCL_M4/ 
mac_mdc | O UART7_RTSN_M1/PWM14_MO/SPI1_cs | BUS-TOC_GPIO3C_IOMUX_SEL_L 


0_M1/GPIO3_C2_d 


[11:8] = 4’h1 
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25.6 Application Note 


25.6.1 Descriptors 

The DMA engine uses descriptors to efficiently move data from source to destination with 
minimal application CPU intervention. The DMA is designed for packet-oriented data 
transfers such as packets in Ethernet. The DMA controller can be programmed to interrupt 
the application CPU for situations such as Packet Transmit and Receive Transfer completion, 
and other normal or error conditions. 

The DMA and the application communicate through the following two data structures: 

@ Control and Status registers (CSR) 

® Descriptor lists and data buffers 

The base address of each list is written to the respective Tx Descriptor List Address register 
and Rx Descriptor List Address register. The descriptor list is forward linked and the next 
descriptor is always considered at a fixed offset to the current one. The offset is controlled 
by the DSL field of DMA_Ch[n]_Control register. The number of descriptors in the list is 
programmed in the respective Tx (or Rx) Descriptor Ring Length register. Once the DMA 
processes the last descriptor in the list, it automatically jumps back to the descriptor in the 
List Address register to create a descriptor ring. 

The descriptor lists reside in the physical memory address space of the application. Each 
descriptor can point to a maximum of two buffers in the system memory. This enables two 
buffers to be used, physically addressed, rather than contiguous buffers in memory. 

A data buffer resides in the application physical memory space and consists of an entire 
packet or part of a packet but cannot exceed a single packet. Buffers contain only data. 
Buffer status is maintained in the descriptor. Data chaining refers to packets that span 
multiple data buffers. However, a single descriptor cannot span multiple packets. The DMA 
skips to the data buffer of next packet when EOP is detected. 

The GMAC supports the following two types of descriptors: 

® Normal Descriptor: Normal descriptors are used for packet data and to provide control 
information applicable to the packets to be transmitted 

® Context Descriptor: Context descriptors are used to provide control information 
applicable to the packet to be transmitted 

The GMAC supports the ring structure for the DMA descriptor. 


Buffer 1 
Descriptor 0 
Buffer 1 
Descriptor 1 
1 


i 
Descriptor n 
| Butter? | 


Fig. 25-10 Descriptor Ring Structure 
In Ring structure, descriptors are separated by the Word, DWord, or LWord number 
programmed in the DSL field of the DMA_CH#_Control register. The application needs to 
program the total ring length, that is, the total number of descriptors in ring span in the 
following registers of a DMA channel: 
@ Transmit Descriptor Ring Length Register (DMA_CH#_TxDesc_Ring_Length) 
@ Receive Descriptor Ring Length Register (DMA_CH#_RxDesc_Ring_Length) 
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The Descriptor Tail Pointer Register contains the pointer to the descriptor address (N). The 
base address and the current descriptor pointer decide the address of the current descriptor 
that the DMA can process. 
The descriptors up to one location less than the one indicated by the descriptor tail pointer 
(N - 1) are owned by the DMA. The DMA continues to process the descriptors until the 
following condition occurs: 

Current Descriptor Pointer == Descriptor Tail Pointer 
The DMA goes into the Suspend mode when this condition occurs. The application must 
perform a write to the Descriptor Tail pointer register and update the tail pointer so that the 
following condition is true: 

Current Descriptor Pointer < Descriptor Tail Pointer 
The DMA automatically wraps around the base address when the end of ring is reached. 
For descriptors owned by the application, the OWN bit of DES3 is reset to 0. For descriptors 
owned by the DMA, the OWN bit is set to 1. If the application has only one descriptor in the 
beginning, the application sets the last descriptor address (tail pointer) to Descriptor Base 
Address + 1. The DMA processes the first descriptor and then waits for the application to 
advance the tail pointer. 


25.6.2 Transmit Descriptors 

The DMA in GMAC requires at least one descriptor for a transmit packet. In addition to two 
buffers, two byte-count buffers, and two address pointers, the transmit descriptor has 
control fields which can be used to control the MAC operation on per-transmit packet basis. 
The Transmit Normal descriptor has two formats: Read format and Write-Back format. 


25.6.3 Transmit Normal Descriptor (Read Format) 
Table 25-5 TDESO Normal Descriptor (Read Format) 

Bit Name Description 

31:0 BUF1AP Buffer 1 Address Pointer or TSO Header Address Pointer 
These bits indicate the physical address of Buffer 1. 
These bits indicate the TSO Header Address pointer when 
the following bits are set: 

m@ TSE bit of TDES3 

m@ FD bit of TDES3 


Table 25-6 TDES1 Normal Descriptor (Read Format) 
Bit Name Description 
31:0 BUF2AP Buffer 2 or Buffer 1 Address Pointer 
This bit indicates the physical address of Buffer 2 when a 
descriptor ring structure is used. There is no limitation for 
the buffer address alignment. 
In 40- or 48-bit addressing mode, these bits indicate the 
most-significant 8- or 16- bits of the Buffer 1 Address 
Pointer. 


Table 25-7 TDES2 Normal Descriptor (Read Format) 
Bit Name | Description 
31 IOC Interrupt on Completion 
This bit controls the setting of TI and ETI status bits in the 
DMA_CH#_Status register When ETIC = 1 and TDES2[LD] = 0, this bit 
sets the ETI bit. When TDES3[LD] = 1, this bit sets the TI status bit. 
30 TTSE/T | Transmit Timestamp Enable or External TSO Memory Write Enable 
MWD This bit enables the IEEE1588 time stamping for Transmit packet 
referenced by the descriptor, if TSE bit is not set. 
If TSE bit is set and external TSO memory is enabled, setting this bit 
disables external TSO memory writing for this packet. 
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Bit 


Name 


Description 


29:16 


B2L 


Buffer 2 Length 
The driver sets this field. When set, this field indicates Buffer 2 length 


15:14 


VTIR 


VLAN Tag Insertion or Replacement 

These bits request the MAC to perform VLAN tagging or untagging before 
transmitting the packets. The application must set the CRC Pad Control 
bits appropriately when VLAN Tag Insertion, Replacement, or Deletion is 
enabled for the packet. The following list describes the values of these 
bits: 

m 2'b00: Do not add a VLAN tag. 

m 2'b01: Remove the VLAN tag from the packets before transmission. 
This option should be used only with the VLAN packets. 

m 2'b10: Insert a VLAN tag with the tag value programmed in the 
MAC_VLAN_Incl register or context descriptor. 

m 2'b11: Replace the VLAN tag in packets with the tag value 
programmed in the MAC_VLAN_Incl register or context descriptor. This 
option should be used only with the VLAN packets. 

These bits are valid when the Enable SA and VLAN Insertion on Tx option 
is selected while configuring the core 


13:0 


HL or 
BiL 


Header Length or Buffer 1 Length 

For Header length only bits [9:0] are taken. The size 13:0 is applicable 
only when interpreting buffer 1 length. 

If the TCP Segmentation Offload feature is enabled through the TSE bit of 
TDES3, this field is equal to the header length. When the TSE bit is set in 
TDES3, the header length includes the length in bytes from Ethernet 
Source address till the end of the TCP header. The maximum header 
length supported for TSO feature is 1023 bytes. The maximum header 
length supported for TSO feature is 1023 bytes. 

If the TCP Segmentation Offload feature is not enabled, this field is equal 
to Buffer 1 length. 


Table 25-8 TDES3 Normal Descriptor (Read Format) 


Bit 


Name 


Description 


31 


OWN 


Own Bit 

When this bit is set, it indicates that the DMA owns the descriptor. 
When this bit is reset, it indicates that the application owns the 
descriptor. The DMA clears this bit after it completes the transfer of 
data given in the associated buffer(s). 


30 


CTXT 


Context Type 
This bit should be set to 1'bO for normal descriptor. 


29 


FD 


First Descriptor 
When this bit is set, it indicates that the buffer contains the first 
segment of a packet. 


28 


LD 


Last Descriptor 

When this bit is set, it indicates that the buffer contains the last 
segment of the packet. When this bit is set, the B1L or B2L field 
should have a non-zero value. 


27:26 


CPC 


CRC Pad Control 

This field controls the CRC and Pad Insertion for Tx packet. This field is 
valid only when the first descriptor bit (TDES3[29]) is set. The 
following list describes the values of Bits[27:26]: 

m 2'b0O0: CRC and Pad Insertion. The MAC appends the cyclic 
redundancy check (CRC) at the end of the transmitted packet of length 
greater than or equal to 60 bytes. The MAC automatically appends 
padding and CRC to a packet with length less than 60 bytes. 
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Bit Name Description 
m 2'b01: CRC Insertion (Disable Pad Insertion). The MAC appends 
the CRC at the end of the transmitted packet but it does not append 
padding. The application should ensure that the padding bytes are 
present in the packet being transferred from the Transmit Buffer, that 
is, the packet being transferred from the Transmit Buffer is of length 
greater than or equal to 60 bytes. 
m 2'b10: Disable CRC Insertion. The MAC does not append the CRC 
at the end of the transmitted packet. The application should ensure 
that the padding and CRC bytes are present in the packet being 
transferred from the Transmit Buffer. 
m 2'bii: CRC Replacement. The MAC replaces the last four bytes of 
the transmitted packet with recalculated CRC bytes. The application 
should ensure that the padding and CRC bytes are present in the 
packet being transferred from the Transmit Buffer. 
This field is valid only for the first descriptor. 
Note: When the TSE bit is set, the MAC ignores this field because the 
CRC and pad insertion is always done for segmentation. 

25:23 | SAIC SA Insertion Control 
These bits request the MAC to add or replace the Source Address field 
in the Ethernet packet with the value given in the MAC Address 0 
register. The application must set the CRC Pad Control bits 
appropriately when SA Insertion Control is enabled for the packet. Bit 
25 specifies the MAC Address Register (1 or 0) value that is used for 
Source Address insertion or replacement. 
The following list describes the values of Bits[24:23]: 
m 2'b00: Do not include the source address 
m 2'b01: Include or insert the source address. For reliable 
transmission, the application must provide frames without source 
addresses. 
m 2'b10: Replace the source address. For reliable transmission, the 
application must provide frames with source addresses. 
m 2'bii: Reserved 
These bits are valid in the EQOS-DMA, EQOS-AXI, and EQOS-AHB 
configurations when the Enable SA and VLAN Insertion on Tx option is 
selected while configuring the core and when the First Segment 
control bit (TDES3 [29]) is set. 
This field is valid only for the first descriptor. 

22:19 | SLOTNUM | SLOTNUM: Slot Number Control Bits in AV Mode 

or THL These bits indicate the slot interval in which the data should be 

fetched from the corresponding buffers addressed by TDESO or TDES1. 
When the Transmit descriptor is fetched, the DMA compares the slot 
number value in this field 
with the slot interval maintained in the RSN field 
DMA_CH#_Slot_Function_Control_ Status. It fetches the data from the 
buffers only if a value matches. These bits are valid only for the AV 
channels. 
THL: TCP/UDP Header Length 
If the TSE bit is set, this field contains the length of the TCP/UDP 
header. The minimum value of this field must be 5 for TCP header. The 
value must be equal to 2 for UDP header. 
This field is valid only for the first descriptor. 

18 TSE TCP Segmentation Enable 
When this bit is set, the DMA performs the TCP/UDP segmentation or 
UDP fragmentation for a packet depending on the TSE_MODE[1:0] bit 
of the DMA_CH(#i)_Tx_Control Register. This bit is valid only if the FD 
bit is set. 
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Bit Name Description 

17:16 | CIC/TPL Checksum Insertion Control or TCP Payload Length 

These bits control the checksum calculation and insertion. The 
following list describes the bit encoding: 

m 2'b00: Checksum Insertion Disabled. 

m 2'b0O1: Only IP header checksum calculation and insertion are 
enabled. 

m 2'b1i0: IP header checksum and payload checksum calculation and 
insertion are enabled, but pseudo-header checksum is not calculated 
in hardware. 

m 2'b11i: IP Header checksum and payload checksum calculation and 
insertion are enabled, and pseudo-header checksum is calculated in 
hardware. This field is valid when the Enable Transmit TCP/IP 
Checksum Offload option is selected and the TSE bit is reset. 

When the TSE bit is set, this field contains the upper bits [17:16] of 
the TCP Payload (or IP Payload for UDP fragmentation). This allows the 
TCP/UDP packet length field to be spanned across TDES3[17:0] to 
provide 256 KB packet length support. 

This field is valid only for the first descriptor. 

15 TPL Reserved or TCP Payload Length 

When the TSE bit is reset, this bit is reserved. When the TSE bit is set, 
this is Bit 15 of the TCP payload length [17:0]. This field is valid only 
when the Enable TCP Segmentation Offloading for TCP/IP Packets 
option is selected while configuring the core. 

14:0 | FL/TPL Frame Length or TCP Payload Length 

This field is equal to the length of the packet to be 

transmitted in bytes. When the TSE bit is not set, this field is equal to 
the total length of the packet to be transmitted: 

Ethernet Header Length + TCP /IP Header Length — Preamble Length — 
SFD Length + Ethernet Payload Length 

When the TSE bit is set, this field is equal to the lower 15 bits of the 
TCP payload length in case of segmentation and IP payload in case of 
UDP fragmentation. In case of segmentation, this length does not 
include Ethernet header or TCP/UDP/IP header length. In case of 
fragmentation, this length does not include Ethernet header and IP 
header. When DWRR/WFQ algorithm is NOT enabled, value written into 
this field is not used when TSE = 0. 

25.6.4 Transmit Normal Descriptor (Write-back Format) 

The write-back format of the Transmit Descriptor includes timestamp low, timestamp high, 
OWN, and Status bits. The write-back format is applicable only for the last descriptor of the 
corresponding packet. The LD bit (TDES3[28]) is set in the descriptor where the DMA writes 
back the status and timestamp information for the corresponding Transmit packet. 

this format is only applicable to the last descriptor of a packet. 


Table 25-9 TDESO Normal Descriptor (Write-Back Format) 
Bit Name Description 
31:0 TTSL Transmit Packet Timestamp Low 
The DMA updates this field with least significant 32 bits of 
the timestamp captured for the corresponding Transmit 
packet. The DMA writes the timestamp only if TTSE bit of 
TDES2 is set in the first descriptor of the packet. This field 
has the timestamp only if the Last Segment bit (LS) in the 
descriptor is set and the Timestamp status (TTSS) bit is 
set 
Table 25-10 TDES1 Normal Descriptor (Write-Back Format) 
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Bit 


Name 


Description 


31:0 


TTSH 


Transmit Packet Timestamp High 

The DMA updates this field with the most significant 32 
bits of the timestamp captured for corresponding transmit 
packet. The DMA writes the timestamp only if the TTSE bit 
of TDES2 is set in the first descriptor of the packet. This 
field has the timestamp only if the Last Segment bit (LS) 
in the 

descriptor is set and Timestamp status (TTSS) bit is set. 


Table 25-11 TDES2 Normal Descriptor (Write-Back Format) 


Bit 


Name 


Description 


31:0 


Reserved 


Reserved 


Table 25-12 TDES2 Normal Descriptor (Write-Back Format) 


Bit 


Name 


Description 


eal 


OWN 


Own Bit 

When this bit is set, it indicates that the DMA owns the descriptor. 
When this bit is reset, it indicates that the application owns the 
descriptor. The DMA clears this bit after it completes the transfer of 
data given in the associated buffer(s). 


30 


CTXT 


Context Type 
This bit should be set to 1'bO for normal descriptor. 


29 


FD 


First Descriptor 
When this bit is set, it indicates that the buffer contains the first 
segment of a packet. 


28 


LD 


Last Descriptor 

When this bit is set, it indicates that the buffer contains the last 
segment of the packet. When this bit is set, the BiL or B2L field should 
have a non-zero value. 


27:24 


Reserved 


Reserved 


23 


DE 


Descriptor Error 

When this bit is set, it indicates that the descriptor content is incorrect. 
The DMA sets this bit during write-back while closing the descriptor. 
Descriptor Errors can be: 

m Incorrect sequence from the context descriptor. For example, a 
location after the first descriptor for a packet 

gm Allis 

m CTXT, LD, and FD bits set to 1 

Note 1: When Descriptor Error occurs due to All 1s or CTXT, LD, and FD 
bits set to 1, the Transmit DMA closes the transmit descriptor with DE 
and LD bits set to 1. When IOC bit in TDES2 of corresponding first 
descriptor is set to 1, Transmit DMA will set the TI bit in the 
DMA_CH#_ Status register. 

Note 2: Based on CTXT, LD, and FD bits of the transmit descriptor, the 
subsequent descriptor might be considered as the First Descriptor 
(even if FD bit is not set) and partial packet is sent. 


22:18 


Reserved 


Reserved 


17 


TTSS 


Tx Timestamp Status 

This status bit indicates that a timestamp has been captured for the 
corresponding transmit packet. When this bit is set, TDESO and TDES1 
have timestamp values that were captured for the Transmit packet. 
This field is valid only when the Last Segment control bit (TDES3 [28]) 
ina 

descriptor is set. This bit is valid only when IEEE1588 timestamping 
feature is enabled; otherwise, it is reserved. 


16 


EUE 


ECC Uncorrectable Error Status 
Indicates the ECC uncorrectable error in the TSO memory. 
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Bit Name Description 

Note: Uncorrectable error in Transmit FIFO memory is reported with 
(Bit 13) FF = 1. This is because, all such packets are flushed by GMAC. 
15 ES Error Summary 

This bit indicates the logical OR of the following bits: 

m TDES3[0]: IP Header Error 

TDES3[14]: Jabber Timeout 

TDES3[13]: Packet Flush 

TDES3[12]: Payload Checksum Error 

TDES3[11]: Loss of Carrier 

TDES3[10]: No Carrier 

TDES3[9]: Late Collision 

TDES3[8]: Excessive Collision 

TDES3[3]: Excessive Deferral 

m TDES3[2]: Underflow Error 

This bit is also set when EUE (bit 16) is set 

14 JT Jabber Timeout 

This bit indicates that the MAC transmitter has experienced a jabber 
time-out. This bit is set only when the JD bit of the MAC_Configuration 
register is not set. 

13 PF Packet Flushed 

This bit indicates that the DMA or MTL flushed the packet because of a 
software flush command given by the CPU. 

12 PCE Payload Checksum Error 

This bit indicates that the Checksum Offload engine had a failure and 
did not insert any checksum into the encapsulated TCP, UDP, or ICMP 
payload. This failure can be either because of insufficient bytes, as 
indicated by the Payload Length field of the IP Header or the MTL 
starting to forward the packet to the MAC transmitter in Store-and- 
Forward mode without the checksum having been calculated yet. This 
second error condition only occurs when the Transmit FIFO depth is 
less than the length of the Ethernet packet being transmitted to avoid 
deadlock, the MTL starts forwarding the packet when the FIFO is full, 
even in the store-and-forward mode. This error can also occur when 
Bus Error is detected during packet transfer. When the Full Checksum 
Offload engine is not enabled, this bit is reserved. 

11 LoC Loss of Carrier 

This bit indicates that Loss of Carrier occurred during packet 
transmission (that is, the gmii_crs_i signal was inactive for one or 
more transmit clock periods during packet transmission). This is valid 
only for the packets transmitted without collision and when the MAC 
operates in the half-duplex mode. 

10 NC No Carrier 

This bit indicates that the carrier sense signal form the PHY was not 
asserted during transmission. 

9 LC Late Collision 

This bit indicates that packet transmission was aborted because a 
collision occurred after the collision window (64 byte times including 
Preamble in MII mode and 512 byte times including Preamble and 
Carrier Extension in GMII mode). This bit is not valid if Underflow Error 
is set. 

8 EC Excessive Collision 

This bit indicates that the transmission was aborted after 16 successive 
collisions while attempting to transmit the current packet. If the DR bit 
is set in the MAC_Configuration register, this bit is set after first 
collision and the transmission of the packet is aborted. 

7:4 CC Collision Count 
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Bit Name Description 

This 4-bit counter value indicates the number of collisions occurred 
before the packet was transmitted. The count is not valid when the EC 
bit is set. 

3 ED Excessive Deferral 

This bit indicates that the transmission ended because of excessive 
deferral of over 24,288 bit times (155,680 bits times in 1000 Mbps 
mode or Jumbo Packet enabled mode) if DC bit is set in the 
MAC_Configuration register. When TBS is enabled in full duplex mode 
and this bit is set, it indicates that the frame has been dropped after 
the expiry time has reached. 

2 UF Underflow Error 

This bit indicates that the MAC aborted the packet because the data 
arrived late from the system 

memory. The underflow error can occur because of either of the 
following conditions: 

m The DMA encountered an empty Transmit Buffer while transmitting 
the packet 

m The application filled the MTL Tx FIFO slower than the MAC 
transmit rate 

The transmission process enter the suspended state and sets the 
underflow bit corresponding to a queue in the MTL_Interrupt_Status 
register. 

1 DB Deferred Bit 

This bit indicates that the MAC deferred before transmitting because of 
presence of carrier. This bit is valid only in the half-duplex mode. 

0 IHE IP Header Error 

When IP Header Error is set, this bit indicates that the Checksum 
Offload engine detected an IP header error. This bit is valid only when 
Tx Checksum Offload is enabled. Otherwise, it is reserved. If COE 
detects an IP header error, it still inserts an IPv4 header checksum if 
the Ethernet Type field indicates an IPv4 payload. 

In full duplex mode, when EST/Qbv is enabled and this bit is set, it 
indicates the frame drop status due to Frame Size error or Schedule 
Error. 

25.6.5 Programming Guide 

25.6.5.1 Initializing DMA 

Complete the following steps to initialize the DMA: 

1. Provide a software reset. This resets all of the MAC internal registers and logic (bit-0 of 
DMA_Mode). 

2. Wait for the completion of the reset process (poll bit 0 of the DMA_Mode, which is only 
cleared after the reset operation is completed). 

3. Program the following fields to initialize the DMA_SysBus_Mode register: 

a. AAL 

b. Fixed burst or undefined burst 

c. Burst mode values in case of AHB bus interface, OSR_LMT in case of AXI bus interface. 
d. If fixed length value is enabled, select the maximum burst length possible on the AXI Bus 
(bits [7:1]) 

4. Create a descriptor list for transmit and receive. In addition, ensure that the descriptors 
are owned by DMA (set bit 31 of descriptor TDES3/RDES3). For more information about 
descriptors, see section “Descriptors”. 

5. Program the Transmit and Receive Ring length registers 
(DMA_CH(#i)_TxDesc_Ring_Length (for i = 0; i <= GMAC_NUM_DMA_TX_CH-1) and 
DMA_CH(#i)_RxDesc_Ring_Length (for i = 0; i <= GMAC_NUM_DMA_RX_CH-1)). The ring 
length programmed must be at least 4. 
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6. Initialize receive and transmit descriptor list address with the base address of the 
transmit and receive descriptor (DMA_CH(#i)_TxDesc_List_Address (for i = 0; i <= 
GMAC_NUM_DMA_TX_CH-1), DMA_CH(#i)_RxDesc_List_Address (for i = 0; i <= 
GMAC_NUM_DMA_RX_CH-1)). Also, program transmit and receive tail pointer registers 
indicating to the DMA about the available descriptors (DMA_CH(#i)_TxDesc_Tail_Pointer (for 
i = 0; i <= GMAC_NUM_DMA_TX_CH-1) and 

DMA_CH(#i)_RxDesc_Tail_Pointer (for i = 0; i <= GMAC_NUM_DMA_RX_CH-1)). 

7. Program the settings of the following registers for the parameters like maximum burst- 
length (PBL) initiated by DMA, descriptor skip lengths, OSP in case of TxDMA, RBSZ in case 
of RxDMA, and so on: 

@ DMA_CH(#i)_Control (for i = 0; i <= GMAC_NUM_DMA_TX_CH-1) 

@ DMA_CH(#i)_TX_Control (for i = 0; i <= GMAC_NUM_DMA_TX_CH-1) 

@ DMA_CH(#i)_RX_Control (for i = 0; i <= GMAC_NUM_DMA_RX_CH-1) 

8. Enable the interrupts by programming the DMA_CH(#i)_Interrupt_Enable (for i = 0; i <= 
GMAC_NUM_DMA_TX_CH-1) register. 

9. Start the Receive and Transmit DMAs by setting SR (bit 0) of the 
DMA_CH(#i)_RX_Control (for i = 0; i <= GMAC_NUM_DMA_RX_CH-1) and ST (bit 0) of the 
DMA_CH(#i)_TX_Control (for i = 0; i <= GMAC_NUM_DMA_TX_CH-1) register. 

10. Repeat steps 4 to 9 for all the Tx DMA and Rx DMA channels selected in the hardware. 


25.6.5.2 Initializing MTL Registers 

The Transaction Layer (MTL) registers must be initialized to establish the transmit and 
receive operating modes and commands. 

Complete the following steps to initialize the MTL registers: 

1. Program the Tx Scheduling (GSCHALG) and Receive Arbitration Algorithm (RAA) fields in 
MTL_Operation_Mode to initialize the MTL operation in case of multiple Tx and Rx queues. 
2. Program the Receive Queue to DMA mapping in MTL_RxQ_DMA_Map0 and 
MTL_RxQ_DMA_Mapi registers. 

3. Program the following fields to initialize the mode of operation in the 
MTL_TxQO_Operation_Mode register. 

a. Transmit Store And Forward (TSF) or Transmit Threshold Control (TTC) in case of 
threshold mode 

b. Transmit Queue Enable (TXQEN) to value 2°b10 to enable Transmit QueueO 

c. Transmit Queue Size (TQS) 

4. Program the following fields to initialize the mode of operation in the 
MTL_RxQO_Operation_Mode register: 

. Receive Store and Forward (RSF) or RTC in case of Threshold mode 

. Flow Control Activation and De-activation thresholds for MTL Receive FIFO (RFA and RFD) 
. Error Packet and undersized good Packet forwarding enable (FEP and FUP) 

. Receive Queue Size (RQS) 

. Repeat previous two steps for all MTL Tx and Rx queues selected in the configuration. 


naQan»owya 


25.6.5.3 Initializing MAC 

The MAC configuration registers establish the operating mode of the MAC. These registers 
must be initialized before initializing the DMA. 

The following MAC Initialization operations can be performed after DMA initialization. If the 
MAC initialization is completed before the DMA is configured, enable the MAC receiver (last 
step in the following sequence) only after the DMA is active. Otherwise, received frames fill 
the Rx FIFO and overflow. 

1. Provide the MAC address registers: MAC_AddressO_High and MAC_AddressO_Low. If more 
than one MAC address is enabled in your configuration, program the MAC addresses 
appropriately. 

2. Program the following fields to set the appropriate filters for the incoming frames in the 
MAC_Packet_Filter register: 

a. Receive All 

b. Promiscuous mode 

c. Hash or Perfect Filter 
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. Unicast, multicast, broadcast, and control frames filter settings 

. Program the following fields for proper flow control in the MAC_QO_Tx_Flow_Ctrl register: 
. Pause time and other Pause frame control bits 

. Transmit Flow control bits 

. Flow Control Busy 

. Program the MAC_Interrupt_Enable register, as required, and if applicable, for your 
configuration. 

5. Program the appropriate fields in the MAC_Configuration register. For ex: Inter-packet 
gap while transmission and jabber disable. 

6. Set bit 0 and 1 in MAC_Configuration registers to start the MAC transmitter and receiver. 


ROTTWWAO 


25.6.5.4 Performing Normal Receive and Transmit Operation 

During normal operation of the GMAC, normal and transmit interrupts are read, descriptors 
polled, the DMA is suspended (if it does not own descriptors), and values of current host 
transmitter or receiver descriptor pointers are read for debugging. 

For normal operation, complete the following steps: 

1. For normal transmit and receive interrupts, read the interrupt status. Then, poll the 
descriptors, reading the status of the descriptor owned by the Host (either transmit or 
receive). 

2. Set appropriate values for the descriptors, ensuring that transmit and receive descriptors 
are owned by the DMA to resume the transmission and reception of data. 

3. If the descriptors are not owned by the DMA (or no descriptor is available), the DMA goes 
into SUSPEND state. The transmission or reception can be resumed by freeing the 
descriptors and writing the descriptor tail pointer to Tx/Rx tail pointer register 
(DMA_CH[n]_TxDesc_Tail_Pointer and DMA_CH[n]_RxDesc_Tail_Pointer). 

4. The values of the current host transmitter or receiver descriptor address pointer can be 
read for the debug process (DMA_CH[n]_Current_App_TxDesc and 
DMA_CH[n]_Current_App_RxDesc). 

5. The values of the current host transmit buffer address pointer and receive buffer address 
pointer can be read for the debug process (Register DMA_CH[n]_Current_App_TxBuffer and 
DMA_CH[n]_Current_App_RxBuffer) 


25.6.5.5 Stopping and Starting Transmission 

Complete the following steps to pause the transmission for some time. 

1. Disable the Transmit DMA (if applicable) by clearing Bit O (ST) of 
DMA_CH(#i)_TX_Control (for i = 0; i <= GMAC_NUM_DMA_TX_CH-1) Register. 

2. Wait for any previous frame transmissions to complete. You can check this by reading the 
appropriate bits of MTL_TxQO_Debug Register (TRCSTS is not 01 and TXQSTS=0). 

3. Disable the MAC transmitter and MAC receiver by clearing Bit (RE) and Bit 1(TE) of the 
MAC_Configuration Register. 

4. Disable the Receive DMA (if applicable), after making sure that the data in the Rx FIFO is 
transferred to the system memory (by reading the appropriate bits of MTL_TxQO_Debug 
Register, PRXQ=0 and RXQSTS=00). 

5. Make sure that both Tx Queue and Rx Queue are empty (TXQSTS is 0 in 
MTL_TxQO_Debug Register and RXQSTS is 0 in MTL_RxQO_Debug Register). 

6. To restart the operation, first start the DMAs, and then enable the MAC Transmitter and 
Receiver. 


25.6.5.6 Initialization Guidelines for System Time Generation 

You can enable the timestamp feature by setting Bit 0 of the MAC_Timestamp_cControl 
Register. However, it is essential that the timestamp counter be initialized after this bit is 
set. Complete the following steps during GMAC initialization: 

1. Mask the Timestamp Trigger interrupt by clearing the bit 16 of MAC_Interrupt_Enable 
Register. 

2. Set Bit O of MAC_Timestamp_Control Register to enable timestamping. 

3. Program MAC_Sub_Second_Increment Register based on the PTP clock frequency. 
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4. If you are using the Fine Correction approach, program MAC_Timestamp_Addend and set 
Bit 5 of MAC_Timestamp_Control Register. 

5. Poll the MAC_Timestamp_Control Register until Bit 5 is cleared. 

6. Program Bit 1 of MAC_Timestamp_Control Register to select the Fine Update method (if 
required). 

7. Program MAC_System_Time_Seconds_Update Register and 
MAC_System_Time_Nanoseconds_Update Register with the appropriate time value. 

8. Set Bit 2 in MAC_Timestamp_Control Register. 

The timestamp counter starts operation as soon as it is initialized with the value written in 
the Timestamp Update registers. If one-step timestamping is enabled 

a. To enable one-step timestamping, program Bit 27 of the TDES3 Context Descriptor. 

b. Program registers MAC_Timestamp_Ingress_Asym_Corr and 
MAC_Timestamp_Egress_Asym_Corr to update the correction field in PDelay_Req PTP 
messages. 

9. Enable the MAC receiver and transmitter for proper timestamping. 


25.6.5.7 Coarse Correction Method 

To synchronize or update the system time in one process (coarse correction method), 
complete the following steps: 

1. Set the offset (positive or negative) in the Timestamp Update registers 
(MAC_System_Time_Seconds_Update and MAC_System_Time_Nanoseconds_Update). 
2. Set Bit 3 (TSUPDT) of MAC_Timestamp_Control Register. The value in the Timestamp 
Update registers is added to or subtracted from the system time when the TSUPDT bit is 
cleared. 


25.6.5.8 Programming Guidelines for TSO 

The TCP Segmentation Offload (TSO) engine is used to offload the TCP segmentation 
functions to the hardware. To program the TSO, set the TSE bit to enable TCP packet 
segmentation, and program descriptor fields to enable TSO for the current packet. 

Complete the following steps to program TSO: 

1. Program the TSE bit of corresponding DMA_CH[n]_Tx_Control register to enable TCP 
packet segmentation in that DMA. 

2. In addition to the normal transfer descriptor setting, the following descriptor fields must 
be programmed to enable TSO for the current packet: 

a. Enable TSE in Bit 18 of TDES3 

b. Program the length of the un-segmented TCP/IP packet payload in bits [17:0] of TDES3 
and the TCP header in bits [22:19] of TDES3. 

c. Program the maximum size of the segment in MSS of DMA_CH[n]_Control register or MSS 
in the context descriptor. If MSS field is programmed in both DMA_CH[n]_Control register 
and in the context descriptor, the latest software programmed sequence is considered. 

3. The header of the unsegmented TCP/IP packet should be in Buffer 1 of the first descriptor 
and this buffer must not hold any payload bytes. The payload is allocated to Buffer 2 and 
the buffers of the subsequent descriptors. 


25.6.5.9 Programming Guidelines for Multi-Channel Multi-Queuing 
Transmit 

1. Program the Transmit queue size in the TQS field of MTL_TxQ[n]_Operation_Mode 
register. Based on the value programmed in the TQS field, the size of the queue is 
determined. 

In the Transmit operation, the number of channels is equal to the number of the queues. 
Due to this reason, the Channel-to-Queue mapping is fixed. 

2. For a queue to be used, the queue needs to be enabled in TXQEN in the corresponding 
MTL_TxQ[n]_Operation_Mode Register. In DMA configurations, the ST bit of 
DMA_CH[n]_Tx_Control Register and corresponding TXQEN in MTL_TxQ[n]_Operation Mode 
Register needs to be enabled. 

3. The scheduling method needs to be programmed in SCHALG of MTL_Operation_Mode 
register. 
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4. Program the MTL_TxQ[n]_ Quantum_Weight for DCB queue as per the selected algorithm. 
In case of CBS algorithm in AVB queues, the MTL_TxQ[n]_ETS_ Control, 
MTL_TxQ[n]_SendSlopeCredit, MTL_TxQ[n]_HiCredit and MTL_TxQ[n]_LoCredit registers 
also need to be programmed as required. 

5. If DCB is enabled and PFC function is required, program MAC_TxQ_Prty_Map0 Register to 
assign a fixed priority to the queue. This priority assigned is used for determining if the 
corresponding queue should stop transmitting packet based on the received PFC packet. 


Receive 
1. Program the Receive queue size in the RQS field of MTL_RxQ[n]_Operation_Mode 
Register. Based on the value programmed in RQS field, the size of the queue is determined. 
2. Enable the Receive Queues 0 to 7 in the fields RXQOEN to RXQ7EN in MAC_RxQ_Ctrl0O 
Register for AV or DCB. In DMA configurations, SR bit of statically or dynamically mapped 
DMA_CH[n]_Rx_Control Register and corresponding RXQ[n]_EN in MAC_RxQ_CtrlO Register 
needs to be enabled. 
3. The MAC routes the Rx packets to the Rx Queues based on following packet types: 
a. AV PTP Packets: Based on the programming of AVPTPQ in MAC_RxQ_Ctrli Register. 
b. AV Untagged Control packets: Based on the programming of AVCPQ in MAC_RxQ_Ctrl1 
Register. 
c. Data Center Bridging (DCB) related Link Layer Discovery Protocol (LLDP) packets. 
Program 
DCBCPQ in MAC_RxQ_Ctrl1 Register to indicate to MAC which queue should get the DCB 
packets. 
d. VLAN Tag Priority field in VLAN Tagged packets: Program PSRQ7-0 of the 
MAC_RxQ_Ctrl2 and MAC_RxQ_Ctrl3 Register for the routing of tagged packets based on 
the USP (user Priority) field of the received packets to the Rx Queues 0 to 7. 
e. The AV tagged control and data packets are also routed based on PSRQ field of the 
MAC_RxQ_Ctrl2 and MAC_RxQ_Ctrl3 registers. 
4. If multiple RX DMA channels are enabled, the following programming should be done for 
proper arbitration and mapping: 
a. Program the RAA field of MTL_Operation_Mode register to select the arbitration 
algorithm to decide which RxQ is read out from the RxFIFO memory. 
b. Program the MTL_RxQ[n]_Control to decide the weights and the packet arbitration for 
each RxQ. 
c. If static mapping is programmed in MTL_RxQ_DMA_Map[n] register (RXQ[n]DADMACH 
is reset to 0), bits RXQx2DMA and others need to be programmed to select the channel for 
which each queue is mapped. 
d. Set RXQ[n]DADMACH bit in MTL_RxQ_DMA_Map0 Register to select dynamic mapping 
of 
packets in each RxQueue. 
e. In dynamic channel mapping, the routing of a packet to a specific RxDMA channel is 
decided by the value of DCS field in the lowest MAC Address Register. 


25.6.6 Transmit Context Descriptor 

The context descriptor is used to provide the timestamps for one-step timestamp correction, 
VLAN Tag ID for VLAN insertion feature. The Transmit Context descriptor can be provided 
any time before a packet descriptor. The context is valid for the current packet and 
subsequent packets. The context descriptor is used to provide the timestamps for one-step 
timestamp correction and VLAN Tag ID for VLAN insertion feature. Write back is done ona 
context descriptor only to reset the OWN bit. 
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Table 25-13 TDESO Context Descriptor 


Bit Name Description 
31:0 TTSL Transmit Packet Timestamp Low 
For one-step correction, the driver can provide the lower 
32 bits of timestamp in this descriptor word. 
The DMA uses this value as the low word for doing one- 
step timestamp correction. This field is valid only if the 
OSTC and TCMSSV bits of TDES3 context descriptor are 
set. 
Table 25-14 TDES1 Context Descriptor 
Bit Name Description 
31:0 TTSH Transmit Packet Timestamp High 
For one-step correction, the driver can provide the upper 
32 bits of timestamp in this descriptor. The DMA uses this 
value as the high word for doing one-step timestamp 
correction. This field is valid only if the OSTC and TCMSSV 
bits of TDES3 context descriptor are set. 
Table 25-15 TDES2 Context Descriptor 
Bit Name Description 
31:16 IVT Inner VLAN Tag 
When the IVLTV bit of TDES3 context descriptor is set and 
the TCMSSV and OSTC bits of TDES3 context descriptor 
are reset, TDES2[31:16] contains the inner VLAN Tag to 
be inserted in the subsequent Transmit packets. 
15:14 Reserved Reserved 
13:0 MSS Maximum Segment Size 
When the Enable TCP Segmentation Offloading for TCP/IP 
Packets option is selected, the driver can provide 
maximum segment size in this field. This segment size is 
used while segmenting the TCP/IP payload. This field is 
valid only if the TCMSSV bit of TDES3 context descriptor is 
set and the OSTC bit of the TDES3 context descriptor is 
reset. 
Table 25-16 TDES3 Context Descriptor 
Bit Name Description 
31 OWN Own Bit 
When this bit is set, it indicates that the GMAC DMA owns the 
descriptor. When this bit is reset, it indicates that the application 
owns the descriptor. The DMA clears this bit immediately after the 
read. 
30 CTXT Context Type 
This bit should be set to 1'b1 for Context descriptor. 
29:28 | Reserved | Reserved 
27 OSTC One-Step Timestamp Correction Enable 
When this bit is set, the DMA performs a one-step timestamp 
correction with reference to the timestamp values provided in TDESO 
and TDES1. 
26 TCMSSV One-Step Timestamp Correction Input or MSS Valid 
When this bit and the OSTC bit are set, it indicates that the 
Timestamp Correction input provided in TDESO and TDES1 is valid. 
When the OSTC bit is reset and this bit and the TSE bit of TDES3 are 
set in subsequent normal descriptor, it indicates that the MSS input 
in TDES2 is valid. 
25:24 | Reserved | Reserved 
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Bit Name Description 

23 DE Descriptor Error 

When this bit is set, it indicates that the descriptor content is 
incorrect.The DMA sets this bit during write-back while closing the 
context descriptor. 

Descriptor Errors can be: 

m Incorrect sequence from the context descriptor. For example, a 
location before the first descriptor for a packet 

m@ Allis 

= CD, LD, and FD bits set to 1 

Note 1: When Descriptor Error occurs due to All 1s or CTXT, LD, and 
FD bits set to 1, the Transmit DMA closes the transmit descriptor with 
DE and LD bits set to 1. When IOC bit in TDES2 of corresponding first 
descriptor is set to 1, Transmit DMA will set the TI bit in the 
DMA_CH#_ Status 

Register. 

Note 2: Based on CTXT, LD, and FD bits of the transmit descriptor, 
the subsequent descriptor might be considered as the First 
Descriptor (even if FD bit is not set) and partial packet is sent. 
22:20 | Reserved | Reserved 

19:18 | IVTIR Inner VLAN Tag Insert or Replace 

When this bit is set, these bits request the MAC to perform Inner 
VLAN tagging or un-tagging before transmitting the packets. If the 
packet is modified for VLAN tags, the MAC automatically recalculates 
and replaces the CRC bytes. 

The following list describes the values of these bits: 

m@ 2'b00: Do not add the inner VLAN tag. 

m 2'bO1: Remove the inner VLAN tag from the packets before 
transmission. This option should be used only with the VLAN frames. 
m 2'b10: Insert an inner VLAN tag with the tag value programmed 
in the MAC_Inner_VLAN_Incl register or context descriptor. 

m 2'b11: Replace the inner VLAN tag in packets with the tag value 
programmed in the MAC_Inner_VLAN_Incl register or context 
descriptor. This option should be used only with the VLAN frames. 
These bits are valid when the Enable SA and VLAN Insertion on Tx 
and Enable Double VLAN Processing options are selected. 


17 IVLTV Inner VLAN Tag Valid 

When this bit is set, it indicates that the IVT field of TDES2 is valid. 
16 VLTV VLAN Tag Valid 

When this bit is set, it indicates that the VT field of TDES3 is valid. 
15:0 | VT VLAN Tag 


This field contains the VLAN Tag to be inserted or replaced in the 
packet. This field is used as VLAN Tag only when the VLTI bit of the 
MAC_VLAN_Incl register is reset. 

25.6.7 Receive Descriptors 

The DMA in GMAC attempts to read a descriptor only if the Tail Pointer is different from the 
Base Pointer or current pointer. It is recommended to have a descriptor ring with a length 
that can accommodate at least two complete packets received by the MAC. Otherwise, the 
performance of the DMA is impacted greatly because of the unavailability of the descriptors. 
In such situations, the RxFIFO in MTL becomes full and starts dropping packets. 

The following Receive Descriptors are present: 

@ Normal descriptors 

@ Context descriptors 

All RX descriptors are prepared by the software and given to the DMA as “Normal” 
Descriptors with the content as shown in Receive Normal Descriptor (Read Format). The 
DMA reads this descriptor and after transferring a received packet (or part of) to the buffers 
indicated by the descriptor, the Rx DMA will close the descriptor with the corresponding 
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packet status. The format of this status is given in the “Receive Normal Descriptor (Write- 
Back Format)”. For some packets, the normal descriptor bits are not enough to write the 
complete status. For such packets, the RX DMA writes the extended status to the next 
descriptor (without processing or using the Buffers/ Pointers embedded in that descriptor). 
The format and content of the descriptor write back is described in “Receive Context 
Descriptor”. 


25.6.8 Receive Normal Descriptors(Read Format) 
Table 25-17 TDESO Normal Descriptor(Read Format) 

Bit Name Description 

31:0 BUF1AP Header or Buffer 1 Address Pointer 
When the SPH bit of Control register of a channel is reset, 
these bits indicate the physical address of Buffer 1. When 
the SPH bit is set, these bits indicate the physical address 
of Header Buffer where the Rx DMA writes the L2/L3/L4 
header bytes of the received packet. 
The application can program a byte-aligned address for 
this buffer which means that the LS bits of this field can 
be non-zero. However, while transferring the start of 
packet, the DMA performs a Write operation with 
RDESO[1:0] (or RDESO[2:0]/[3:0] in case of 64-/128-bit 
configuration) as zero. However, the packet data is shifted 
as per actual offset as given by buffer address pointer. 
If the address pointer points to a buffer where the middle 
or last part of the packet is stored, the DMA ignores the 
offset address and writes to the full location as indicated 
by the data-width. 


Table 25-18 TDES1 Normal Descriptor(Read Format) 


Bit Name Description 
31:0 Reserved or In 64-bit addressing mode, this field contains the most- 
BUF1AP significant 32 bits of the Buffer 1 Address Pointer. 


Otherwise, this field is reserved. 


Table 25-19 TDES2 Normal Descriptor(Read Format) 


Bit Name Description 
31:0 Reserved or In 64-bit addressing mode, this field contains the most- 
BUF1AP significant 32 bits of the Buffer 1 Address Pointer. 


Otherwise, this field is reserved. 


Table 25-20 TDES3 Normal Descriptor(Read Format) 

Bit Name Description 

31 OWN Own Bit 

When this bit is set, it indicates that the GMAC DMA owns 
the descriptor. When this bit is reset, it indicates that the 
application owns the descriptor. The DMA clears this bit 
when either of the following conditions is true: 

m The DMA completes the packet reception 

m™ The buffers associated with the descriptor are full 

30 IOC Interrupt Enabled on Completion 

When this bit is set, an interrupt is issued to the 
application when the DMA closes this descriptor. 

29:26 Reserved Reserved 

25 BUF2V Buffer 2 Address Valid 

When this bit is set, it indicates to the DMA that the buffer 
2 address specified in RDES2 is valid. 
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Bit 


Name 


Description 


The application must set this bit so that the DMA can use 
the address, to which the Buffer 2 address in RDES2 is 
pointing, to write received packet data. 


24 


BUF1V Buffer 1 Address Valid 


When set, this indicates to the DMA that the buffer 1 
address specified in RDES1 is valid. 

The application must set this value if the address pointed 
to by Buffer 1 address in RDES1 can be used by the DMA 
to write received packet data. 


23:0 


Reserved Reserved 


25.6.9 Receive Normal Descriptors(Write-Back Format) 


Table 25-21 TDESO Normal Descriptor(Write-Back Format) 


Bit 


Name 


Description 


31:16 


IVT 


Inner VLAN Tag 

This field contains the Inner VLAN tag of the received 
packet if the RSOV bit of RDES3 is set. 

This is valid only when Double VLAN tag processing and 
VLAN tag stripping are enabled. 


15:0 


OVT 


Outer VLAN Tag 
This field contains the Outer VLAN tag of the received 
packet if the RSOV bit of RDES3 is set. 


Table 25-22 TDES1 Normal Descriptor(Write-Back Format) 


Bit 


Name 


Description 


31:16 


OPC 


OAM Sub-Type Code, or MAC Control Packet opcode 

OAM Sub-Type Code 

If Bits[18:16] of RDES3 are set to 3'b111, this field contains the OAM 
sub-type and code fields. 

MAC Control Packet opcode 

If Bits[18:16] of RDES3 are set to 3'b110, this field contains the MAC 
Control packet opcode field. 


15 


TD 


Timestamp Dropped 

This bit indicates that the timestamp was captured for this packet but it 
got dropped in the MTL Rx FIFO because of overflow. 

This bit is available only when you select the Timestamp feature. 
Otherwise, this bit is reserved. 


14 


TSA 


Timestamp Available 

When Timestamp is present, this bit indicates that the timestamp value 
is available in a context descriptor word 2 (RDES2) and word 1(RDES1). 
This is valid only when the Last Descriptor bit (RDES3 [28]) is set. 

The context descriptor is written in the next descriptor just after the 
last normal descriptor for a packet. 


13 


PV 


PTP Version 

This bit indicates that the received PTP message has the IEEE 1588 
version 2 format. When this bit is reset, it indicates the IEEE 1588 
version 1 format. 

This bit is available only when you select the Timestamp feature. 
Otherwise, this bit is reserved. 


12 


PFT 


PTP Packet Type 

This bit indicates that the PTP message is sent directly over Ethernet. 
This bit is available only when you select the Timestamp feature. 
Otherwise, this bit is reserved. 


PMT 


PTP Message Type 
These bits are encoded to give the type of the message received: 
m OOOO: No PTP message received 
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Bit Name Description 
m 0001: SYNC (all clock types) 
m™ 0010: Follow_Up (all clock types) 
m@ 0011: Delay_Req (all clock types) 
m 0100: Delay_Resp (all clock types) 
m 0101: Pdelay_Req (in peer-to-peer transparent clock) 
m 0110: Pdelay_Resp (in peer-to-peer transparent clock) 
m 0111: Pdelay_Resp_Follow_Up (in peer-to-peer transparent clock) 
m 1000: Announce 
m 1001: Management 
m 1010: Signaling 
m 1011-1110: Reserved 
m 1111: PTP packet with Reserved message type 
These bits are available only when you select the Timestamp feature. 
7 IPCE IP Payload Error 
When this bit is set, it indicates either of the following: 
m The 16-bit IP payload checksum (that is, the TCP, UDP, or ICMP 
checksum) calculated by the MAC does not match the corresponding 
checksum field in the received segment. 
m The TCP, UDP, or ICMP segment length does not match the payload 
length value in the IP Header field. 
m The TCP, UDP, or ICMP segment length is less than minimum 
allowed segment length for TCP, UDP, or ICMP. 
Bit 15 (ES) of RDES3 is not set when this bit is set. 
6 IPCB IP Checksum Bypassed 
This bit indicates that the checksum offload engine is bypassed. This bit 
is available when you select the Enable Receive TCP/IP Checksum 
Check feature. 
5 IPV6 IPv6 header Present 
This bit indicates that an IPV6 header is detected. When the Enable 
Split Header Feature option is selected and the SPH bit of Control 
Register of a channel is set, the IPV6 header is available in the header 
buffer area to which RDESO is pointing. 
4 IPV4 IPV4 Header Present 
This bit indicates that an IPV4 header is detected. When the SPH bit of 
RDES3 is set, the IPV4 header is available in the header buffer area to 
which RDESO is pointing. 
3 IPHE IP Header Error 
When this bit is set, it indicates either of the following: 
m The 16-bit IPv4 header checksum calculated by the MAC does not 
match the received checksum bytes. 
m The IP datagram version is not consistent with the Ethernet Type 
value. 
m Ethernet packet does not have the expected number of IP header 
bytes. 
This bit is valid when either Bit 5 or Bit 4 is set. This bit is available 
when you select the Enable Receive TCP/IP Checksum Check feature. 
2:0 PT Payload Type 
These bits indicate the type of payload encapsulated in the IP datagram 
processed by the Receive Checksum Offload Engine (COE): 
m@ 3'b000: Unknown type or IP/AV payload not processed 
m 3'b001: UDP 
m 3'b010: TCP 
m 3'bO11: ICMP 
m 3'b110: AV Tagged Data Packet 
m 3'b111: AV Tagged Control Packet 
m 3'b101: AV Untagged Control Packet 
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Bit Name Description 
m 3'b100: IGMP if IPV4 Header Present bit is set else DCB (LLDP) 
Control Packet 
If the COE does not process the payload of an IP datagram because 
there is an IP header error or fragmented IP, it sets these bits to 
3'bO00. 

Table 25-23 TDES2 Normal Descriptor(Write-Back Format) 
Bit Name Description 
31:29 | L3L4FM Layer 3 and Layer 4 Filter Number Matched 
These bits indicate the number of the Layer 3 and Layer 4 Filter that 
matched the received packet: 
= OOO: Filter 0 
O01: Filter 1 
010: Filter 2 
011: Filter 3 
100: Filter 4 
101: Filter 5 
110: Filter 6 
m 111: Filter 7 
This field is valid only when Bit 28 or Bit 27 is set high. When more 
than one filter matches, these bits give the number of lowest filter. 
Note: This status is not available when Flexible RX Parser is enabled. 
28 L4FM Layer 4 Filter Match 
When this bit is set, it indicates that the received packet matches one 
of the enabled Layer 4 Port Number fields. This status is given only 
when one of the following conditions is true: 
m Layer 3 fields are not enabled and all enabled Layer 4 fields match 
m All enabled Layer 3 and Layer 4 filter fields match 
When more than one filter matches, this bit gives the layer 4 filter 
status of filter indicated by Bits[31:29]. 
Note: This status is not available when Flexible RX Parser is enabled. 
27 L3FM Layer 3 Filter Match 
When this bit is set, it indicates that the received packet matches one 
of the enabled Layer 3 IP Address fields. This status is given only 
when one of the following conditions is true: 
m All enabled Layer 3 fields match and all enabled Layer 4 fields are 
bypassed 
m All enabled filter fields match 
When more than one filter matches, this bit gives the layer 3 filter 
status of filter indicated by Bits[31:29]. 
Note: This status is not available when Flexible RX Parser is enabled. 
26:19 | MADRM MAC Address Match or Hash Value 
When the HF bit is reset, this field contains the MAC address register 
number that matched the Destination address of the received packet. 
This field is valid only if the DAF bit is reset. 
When the HF bit is set, this field contains the hash value computed by 
the MAC. A packet passes the hash filter when the bit corresponding 
to the hash value is set in the hash filter register. 
Note: This status is not available when Flexible RX Parser is enabled. 
18 HF Hash Filter Status 
When this bit is set, it indicates that the packet passed the MAC 
address hash filter. Bits[26:19] indicate the hash value. 
Note: This status is not available when Flexible RX Parser is enabled. 
17 DAF/RXPI | Destination Address Filter Fail 
When Flexible RX Parser is disabled, and this bit is set, it indicates 
that the packet failed the DA Filter in the MAC. 
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Bit Name Description 

When Flexible RX Parser is enabled, this bit is set to indicate that the 
packet parsing is incomplete (RXPI) due to ECC error. 

Note: When this bit is set, ES bit of RDES3 is also set. 

16 SAF/RXPD | SA Address Filter Fail 

When Flexible RX Parser is disabled, and this bit is set, it indicates 
that the packet failed the SA Filter in the MAC. 

When Flexible RX Parser is enabled, this bit is set to indicate that the 
packet is dropped (RXPD) by the parser. 

Note: When this bit is set, ES bit of RDES3 is also set. 

15 OTS VLAN Filter Status 

When set, this bit indicates that the VLAN Tag of the received packed 
passed the VLAN filter. 

This bit is valid only when GMAC_ERVFE is not enabled. 

If GMAC_ERVFE is enabled, the bit is redefined as Outer VLAN Tag 
Filter Status (OTS). 

This bit is valid for both Single and Double VLAN Tagged frames. 

14 ITS Inner VLAN Tag Filter Status (ITS) 

This bit is valid only when GMAC_ERVFE is enabled. 

This bit is valid only for Double VLAN Tagged frames, when Double 
VLAN Processing is enabled. 

For more information, see the Filter Status topic. 

13:11 | Reserved | Reserved 

10 ARPNR ARP Reply Not Generated 

When this bit is set, it indicates that the MAC did not generate the 
ARP Reply for received ARP Request packet. This bit is set when the 
MAC is busy transmitting ARP reply to earlier ARP request (only one 
ARP request is processed at a time). 

This bit is reserved when the Enable IPv4 ARP Offload option is not 
selected. 

9:0 HL L3/L4 Header Length 

This field contains the length of the header of the packet split by the 
MAC at L3 or L4 header. 

boundary as identified by the MAC receiver. This field is valid only 
when the first descriptor bit is set (FD = 1). 

The header data is written to the Buffer 1 address of corresponding 
descriptor. If header length is zero, this field is not valid. It implies 
that the MAC did not identify and split the header. 

This field is valid when the Enable Split Header Feature option is 
selected. 

Table 25-24 TDES3 Normal Descriptor(Write-Back Format) 

Bit Name Description 

31 OWN Own Bit 

When this bit is set, it indicates that the GMAC DMA owns the 
descriptor. When this bit is reset, it indicates that the application owns 
the descriptor. The DMA clears this bit when either of the following 
conditions is true: 

=m The DMA completes the packet reception 

m™ The buffers associated with the descriptor are full 

30 CTXT Receive Context Descriptor 

When this bit is set, it indicates that the current descriptor is a context 
type descriptor. The DMA writes 1'bO to this bit for normal receive 
descriptor. 

When CTXT and FD bits are used together, {CTXT, FD} 

m 2’b00: Intermediate Descriptor 

m 2’b01: First Descriptor 

m 2'b10: Reserved 
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Bit Name Description 

m 2'’b11: Descriptor Error (due to all 1s) 

Note: When Descriptor Error occurs, the Receive DMA closes the receive 
descriptor indicating Descriptor Error. This receive descriptor is skipped 
and the buffer addresses are not used to write the packet data Receive 
DMA will set the CDE bit in DMA_CH#_Status register but not the RI bit 
even when IOC is set, as this is not marked as last receive descriptor 
for the packet. The subsequent valid receive descriptor is used to write 
the packet data. 

29 FD First Descriptor 

When this bit is set, it indicates that this descriptor contains the first 
buffer of the packet. If the size of the first buffer is 0, the second buffer 
contains the beginning of the packet. If the size of the second buffer is 
also 0, the next descriptor contains the beginning of the packet. 

See the CTXT bit description for details of using the CTXT bit and FD bit 
together. 

28 LD Last Descriptor 

When this bit is set, it indicates that the buffers to which this descriptor 
is pointing are the last buffers of the packet. 

27 RS2V Receive Status RDES2 Valid 

When this bit is set, it indicates that the status in RDES2 is valid and it 
is written by the DMA. This bit is valid only when the LD bit of RDES3 is 
set. 

26 RS1V Receive Status RDES1 Valid 

When this bit is set, it indicates that the status in RDES1 is valid and it 
is written by the DMA. This bit is valid only when the LD bit of RDES3 is 
set. 

25 RSOV Receive Status RDESO Valid 

When this bit is set, it indicates that the status in RDESO is valid and it 
is written by the DMA. This bit is valid only when the LD bit of RDES3 is 
set. 

24 CE CRC Error 

When this bit is set, it indicates that a Cyclic Redundancy Check (CRC) 
Error occurred on the received packet. This field is valid only when the 
LD bit of RDES3 is set. 

23 GP Giant Packet 

When this bit is set, it indicates that the packet length exceeds the 
specified maximum Ethernet size of 1518, 1522, or 2000 bytes (9018 
or 9022 bytes if jumbo packet enable is set). 

Note: Giant packet indicates only the packet length. It does not cause 
any packet truncation. 

22 RWT Receive Watchdog Timeout 

When this bit is set, it indicates that the Receive Watchdog Timer has 
expired while receiving the current packet. The current packet is 
truncated after watchdog timeout. 

21 OE Overflow Error 

When this bit is set, it indicates that the received packet is damaged 
because of buffer overflow in Rx FIFO. 

Note: This bit is set only when the DMA transfers a partial packet to the 
application. This happens only when the Rx FIFO is operating in the 
threshold mode. In the store-and-forward mode, all partial packets are 
dropped completely in Rx FIFO. 

20 RE Receive Error 

When this bit is set, it indicates that the gmii_rxer_i signal is asserted 
while the gmii_rxdv_i signal is asserted during packet reception. This 
error also includes carrier extension error in the GMII and half-duplex 
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Bit Name Description 
mode. Error can be of less or no extension, or error (rxd!= Of) during 
extension. 

19 DE Dribble Bit Error 
When this bit is set, it indicates that the received packet has a non- 
integer multiple of bytes (odd nibbles). This bit is valid only in the MII 
Mode. 

18:16 | LT Length/Type Field 
This field indicates if the packet received is a length packet or a type 
packet. The encoding of the 3 
bits is as follows: 
m 3'b0OO: The packet is a length packet 
m 3'b001: The packet is a type packet. 
m 3'b011: The packet is a ARP Request packet type 
m 3'b100: The packet is a type packet with VLAN Tag 
m 3'b101: The packet is a type packet with Double VLAN Tag 
m 3'b110: The packet is a MAC Control packet type 
m 3'b111: The packet is a OAM packet type 
m 3'b010: Reserved 

15 ES Error Summary 
When this bit is set, it indicates the logical OR of the following bits: 
™@ RDES3[24]: CRC Error 
™@ RDES3[19]: Dribble Error 
™ RDES3[20]: Receive Error 
M@ RDES3[22]: Watchdog Timeout 
m® RDES3[21]: Overflow Error 
M RDES3[23]: Giant Packet 
™@ RDES2[17]: Destination Address Filter Fail, when Flexible RX Parser 
is enabled 
™ RDES2[16]: SA Address Filter Fail, when Flexible RX Parser is 
enabled 
This field is valid only when the LD bit of RDES3 is set. 

14 PL Packet Length 
These bits indicate the byte length of the received packet that was 
transferred to system memory (including CRC). 
This field is valid when the LD bit of RDES3 is set and Overflow Error 
bits are reset. The packet length also includes the two bytes appended 
to the Ethernet packet when IP checksum calculation is enabled and the 
received packet is not a MAC control packet. 
This field is valid when the LD bit of RDES3 is set. When the Last 
Descriptor and Error Summary bits are not set, this field indicates the 
accumulated number of bytes that have been transferred for the 
current packet. 


25.6.10 Receive Context Descriptor 

This descriptor is read-only for the application. Only the DMA can write to this descriptor. 
The context descriptor provides information about the extended status related to the last 
received packet. The Bit 30 of RDES3 indicates the context type descriptor. 


Table 25-25 TDESO Context Descriptor 


Bit 


Name 


Description 


31:0 


RSTL 


Receive Packet Timestamp Low 

The DMA updates this field with least significant 32 bits of 
the timestamp captured for corresponding Receive packet. 
When this field and the RTSH field of RDES1 show all-ones 
value, the timestamp must be considered as corrupt. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


Table 25-26 TDES1 Context Descriptor 
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Bit Name Description 
31:0 RSTH Receive Packet Timestamp High 
The DMA updates this field with most significant 32 bits of 
the timestamp captured for corresponding receive packet. 
When this field and the RTSL field of RDESO show all-ones 
value, the timestamp must be considered as corrupt. 
Table 25-27 TDES2 Context Descriptor 
Bit Name Description 
31:0 Reserved Reserved 
Table 25-28 TDES3 Context Descriptor 
Bit Name Description 
at OWN Own Bit 
When this bit is set, it indicates that the DMA owns the descriptor. 
When this bit is reset, it indicates that the application owns the 
descriptor. The DMA clears this bit when either of the following 
conditions is true: 
m™ The DMA completes the packet reception 
m™ The buffers associated with the descriptor are full 
30 CTXT Receive Context Descriptor 
When this bit is set, it indicates that the current descriptor is a 
context descriptor. The DMA writes 1'b1 to this bit for context 
descriptor. DMA writes 2’b11 to indicate a descriptor error due to all 
ls. 
When CTIXT and DE bits are used together, {CTXT, DE} 
m 2’b00: Reserved 
mM 2’b01: Reserved 
m@ 2’b10: Context Descriptor 
@ 2'b11: Descriptor Error 
Note: When Descriptor Error occurs, the Receive DMA closes the 
receive descriptor indicating Descriptor Error. This receive 
descriptor is skipped and the buffer addresses are not used to write 
the packet data Receive DMA will set the CDE bit in 
DMA_CH#_ Status register but not the RI bit even when IOC is set, 
as this is not marked as last receive descriptor for the packet. The 
subsequent valid receive descriptor is used to write the packet data. 
29 DE Descriptor Error 
See the CTXT bit description for details of using theDE bit along 
with CTXT bit. 
28:0 | Reserved Reserved 


25.6.11 Clock Architecture 

In RMII mode, reference clock and TX/RX clock can be from CRU or external OSC as 
following figure. The mux selecting rmii_speed is 
PHP_GRF_CLK_CON1[2]/PHP_GRF_CLK_CON1[7]. 
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Fig. 25-11 RMII Clock Architecture When Clock Source From CRU 
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Fig. 25-12 RMII Clock Architecture When Clock Source From External OSC 


In RGMII mode, clock architecture only supports that TX clock source is from CRU as 
following figure.In order to dynamically adjust the timing between TX/RX clocks with data, 
delayline is integrated in TX and RX clock path. Register SYS_GRF_SOC_CON/7[5:2] can 
enable the delayline and SYS_GRF_SOC_CON8[15:0]/SYS_GRF_SOC_CON9[15:0] is used to 
determine the delay length. There are 200 delay elements in each delayline. 
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Fig. 25-13 RGMII Clock Architecture When Clock Source From CRU 
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Fig. 25-14 RGMII Clock Architecture When Clock Source From External OSC 
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Chapter 26 SAR-ADC 


26.1 Overview 


The ADC is an 8-channel single-ended 12-bit Successive Approximation Register (SAR) A/D 

Converter. It uses the supply and ground as its reference which avoid the use of any external 

reference. It converts the analog input signal into 12-bit binary digital codes at maximum 

conversion rate of 1MSPS with 20MHz A/D converter clock. The input range is typically OV to 

1.8V. 

SAR-ADC controller supports the following features: 

@ Support single mode and series conversion mode. 

@ Insingle mode, the conversion operates once each software access. 

@ In series conversion, controller samples each channel then loops until software stop 
conversion. 

@ = High/low threshold can be set, higher/lower/between high-low-threshold interrupt can 
be enabled 


26.2 Block Diagram 


[@foyetaueyt 
FSM 


int 
Fig. 26-1 SAR-ADC Block Diagram 

SAR-ADC block shows in Fig.1-1. This includes: 
@ APB Interface 
@ Control FSM 
@ SAR-ADC PHY 
Software can configure SAR-ADC controller by APB interface, then the inter FSM will 
communicate with SAR-ADC PHY for limited timing request. 


26.3 Function Description 


SAR-ADC block includes controller and PHY, user cannot directly access SAR-ADC PHY. 
Software access the SAR-ADC through SAR-ADC controller by APB interface. SAR-ADC 
controller will sample the conversion result from SAR-ADC PHY. 


26.4 Register Description 


26.4.1 Registers Summary 


Font [sie] Gai | Pescinton 
Value P 


SARADC CONV CON 0x0000 |W |[0x00000000 
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Reset 
[onset [sel Gate | Descrition 


SARADC T PD SOC 0x0004 0x00026000 |Timing control for PD to SOC 
SARADC_T_AS SOC 0x0008 |[W_ |0x00000005 |Timing control for assert SOC 


Timing control from dis-assert 
SARADC T DAS SOC 0x000C w_ |oxo0000007 SOC to change channel 
Timimg control from change 
reescieiaicuanieed channel sel to assert SOC 
0x00000000 High threshold for ADC output 
data 
0 
0 


SARADC_ T SEL SOC 0x0010 


SARADC HIGH COMPO 
SARADC_ HIGH COMP1 
SARADC HIGH COMP2 
SARADC_ HIGH COMP3 
SARADC HIGH COMP4 
SARADC_ HIGH COMP5 
SARADC HIGH COMP7 
SARADC_ HIGH COMP8 
SARADC HIGH COMP9 
SARADC_ HIGH COMP10 


‘0x00000000 "2" threshold for ADC output 


SARADC HIGH COMP12 
SARADC_ HIGH COMP13 
SARADC HIGH COMP14 
SARADC_ HIGH COMP15 
SARADC LOW COMPO 
SARADC_LOW_COMP1 
SARADC LOW _COMP2 
SARADC_LOW_COMP3 


SARADC LOW _COMP4 0x0064 


ox00000000 [9h threshold for ADC output 
‘oxo0000000 [9 threshold for ADC output 


SARADC LOW comps _|0x006C 0x00000000 one for ADC output 


SARADC LOW _comp7  |0x0070 ~|w_ Joxo0000000 een for ADC output 


SARADC_ LOW _COMP5 0x0068 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


SARADC HIGH COMP11 |0x0040 w_ |oxoo000000 Sener eed eae 
mf 
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| Name | omtset_ size! Vatue | __—Deseription 


ISARADC HTINT EN | 
ISARADC END INT EN | 
ISARADC ST CON 
ISARADC_END_INT ST _| 
ISARADC HT INT ST _| 
ISARADC_DATAQ 
ISARADC DATA 
ISARADC_DATA3 
ISARADC DATA4 
ISARADC_DATAZ 
ISARADC_DATA1O 
ISARADC DATA11 
ISARADC DATA13— 
ISARADC DATA14 


SARADC AUTO CH EN |0x0160 w_ |oxoo000000 rian enable in auto channel 


Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

26.4.2 Detail Register Description 

SARADC CONV CON 

Address: Operational Base + offset (0x0000) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
. Write enable for lower 16bits, each bit is individual. 
31:16) WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 


15:10|[RO_|Ox0O si reserved 
int_lock 
This is used to lock the sample data when interrupt happened. 
1'b1: Enable lock. 
1'bO: Disable lock. 
as_pd_mode 
If this bit is set to 1'b1, each time conversion ends, PD will be 
asserted. Then next time conversion starts, PD will be set to low 
auto automaticly. This is not used in single mode. 


End conversion, this is not used when CONV_CON[5] is set to 
1'b1. If this bit set to 1'b1, PD will set to 1'b1 after the last 
conversion and this bit will be cleared to 1'bO. 
auto_channel_mode 
Auto channel mode. 
If this is enable, channel will be round auto according which is set 
in AUTO_CH_EN. 
single_pd_mode 
Single conversion mode. If this bit is set to 1, conversion only 
operate once, then PD single will be set to 1. 
start_adc 
Enable ADC, if this bit set to one, conversion will start. Then this 
bit will be clear to 0. 
channel_sel 
Channel for SARADC, 8 channels are supported. This fileld is not 
used when CONV_CON[6] is set to 1. 
4'dO: sel channel 0. 

: sel channel 1. 
4'd2: sel channel 2. 
4'd3: sel channel 3. 
4'd4: sel channel 4. 
4'd5: sel channel 5. 
4'd6: sel channel 6. 

: sel channel 7. 


SARADC T PD SOC 

Address: Operational Base + offset (0x0004) 

| Bit |Attr|ResetValue| CC‘ Scription = 
[31:21[RO_|Oxo0O_ reserved 


; t_pd_soc 
ae rw foxis PAS control between power up to start-of-conversion. 


SARADC T AS SOC 
Address: Operational Base + offset (0x0008) 


| Bit |Attr|/ResetValue| Ci eescription 


: t_as_soc 
exnoporeee Timing control for assert SOC signal. 


SARADC T DAS SOC 
Address: Operational Base + offset (Ox000C) 
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| Bit |Attr|ResetValue| Ci@eescription 


; t_das_soc 
pacar Timing from dis-assret SOC to channel sel change. 


SARADC T SEL SOC 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
31:16|RO_ |0x0000__[reserved 


reserved ——‘—s‘“—s‘“‘“‘sSC*d 
: t_sel_ soc 
px003 Timing from channel load to SOC assert. 


SARADC HIGH COMPO 

Address: Operational Base + offset (0x0014) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:12[RO_|Oxo0000_—sfreserved 


‘ high_compO 
eee High threshold for ADC output data for channel 0. 


SARADC_ HIGH COMP1 

Address: Operational Base + offset (0x0018) 

| Bit [Attr|ResetValue| CC‘ ection 
[31:12|RO_[0x00000_—sireserved 


: high_comp1 
Ox000 High threshold for ADC output data for channel 1. 


SARADC_HIGH COMP2 

Address: Operational Base + offset (0x001C 

| Bit |Attr[ResetValue|  ——<s——“‘;‘“;™C~Ci scription — 
[31:12/RO [0x00000_—sireserved es —“‘“‘“(“(“(“(‘S;C;™WCSY 


y high_comp2 
pxOoe High threshold for ADC output data for channel 2. 


SARADC HIGH COMP3 

Address: Operational Base + offset (0x0020 

| Bit |Attr[ResetValue| “ss ——“‘(S™~SC#éi scription — 
[31:12/RO |0x00000_—sireserved — —“‘“‘“(“(‘(‘(‘(‘;S;TCOOOOCC(‘dCN 


: high_comp3 
pxou) High threshold for ADC output data for channel 3. 


SARADC HIGH COMP4 

Address: Operational Base + offset (0x0024) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:12/RO_|0x00000__|reserved 


reserved 
. high_comp4 
exon High threshold for ADC output data for channel 4. 


SARADC_ HIGH COMPS5 

Address: Operational Base + offset (0x0028) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:12/RO_[0x00000_—sireserved Sd 


: high_comp5 
ohoee High threshold for ADC output data for channel 5. 


SARADC_ HIGH COMP7 
Address: Operational Base + offset (0x0030) 
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| Bit |Attr|Reset Value| Ci@eescription 
[31:12|/RO_|0x00000 


. high_comp7 
ica High threshold for ADC output data for channel 7. 


SARADC_ HIGH COMP8 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:12|RO_|0x00000__|reserved 


reserved 
, high_comp8 
pxgne Not used in this application. 


SARADC_ HIGH COMP9 

Address: Operational Base + offset (0x0038) 

| Bit [Attr|ResetValue| CC‘ Scritiom 
[31:12|RO_[0xo0000_—sireserved 


: high_comp9 
oe Not used in this application. 


SARADC_HIGH COMP10 

Address: Operational Base + offset (Ox003C 

| Bit |Attr[ResetValue|  ———<s——“i;i‘“;C™C*Ci scription 
[31:12/RO |0x00000_—sireserved — ——“‘“‘“‘“(“(“(S;:*#S*C*C*C*C*C™C™C™C™C‘~*C 


: high_comp10 
Ox000 Not used in this application. 


SARADC HIGH COMP11 

Address: Operational Base + offset (0x0040) 

| Bit [Attr|ResetValue|  ———Cé‘CiScription = 
[31:12[RO_|0x00000_—sireserved 


; high_comp11 
amen Not used in this application. 


SARADC HIGH COMP12 

Address: Operational Base + offset (0x0044) 

| Bit [Attr|ResetValue| ———C‘Cicription = 
[31:12[RO_|Oxo0000_—sifreserved 


‘ high_comp12 
Oxon? Not used in this application. 


SARADC_ HIGH COMP13 

Address: Operational Base + offset (0x0048) 

| Bit [Attr|ResetValue| Ci‘ @Scriptiom 
[31:12|RO_[0x00000_—si reserved Cd 


, high_comp13 
Ox0pe Not used in this application. 


SARADC_HIGH COMP14 

Address: Operational Base + offset (Ox004C 

| Bit |Attr[ResetValue|  ——(<s —“‘;‘“;C™CC«éi scription 
[31:12/RO_|0x00000__|reserved 


reserved —Csi—SsSsSSC‘Cd 
‘ high_comp14 
one Not used in this application. 


SARADC_ HIGH COMP15 
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Address: Operational Base + offset (0x0050 


| Bit |Attr|Reset Value] sss —C‘iescription 
31:12|RO_|0x00000 


: high_comp15 
Onur Not used in this application. 


SARADC LOW _COMPO 

Address: Operational Base + offset (0x0054) 

| Bit [Attr|ResetValue| CC‘ e@Scritiom 
[31:12|RO_[0x00000_—sireserved 


: low_comp0O 
one Low threshold for ADC output data for channel 0. 


SARADC_LOW_COMP1 

Address: Operational Base + offset (0x0058 

| Bit |Attr[ResetValue| “ss —“i;‘“;C™ Ci scription 
[31:12[RO_|0x00000_—sireserved — — —“‘“(‘(‘“(“(“(‘(‘(;CS#S*S*S*S*™*™*™C™C™C‘~*C 


; low_comp1 
Ox0e0 Low threshold for ADC output data for channel 1. 


SARADC LOW _COMP2 

Address: Operational Base + offset (Ox005C 

| Bit |Attr[ResetValue|  ——<s —“‘;‘“C;C™CSC~Ci scription — 
[31:12/RO_|0x00000__|[reserved 


reserved 
: low_comp2 
oe Low threshold for ADC output data for channel 2. 


SARADC LOW COMP3 

Address: Operational Base + offset (0x0060) 

| Bit [Attr|ResetValue| ————C‘iecription = 
[31:12[RO_|Oxo0000_—sifreserved 


: low_comp3 
onan? Low threshold for ADC output data for channel 3. 


SARADC LOW_COMP4 

Address: Operational Base + offset (0x0064) 

| Bit [Attr|ResetValue| —————C*‘Ciecritiom 
[31:12|RO_[0x00000_—sireserved 


: low_comp4 
Ox000 Low threshold for ADC output data for channel 4. 


SARADC_ LOW_COMPS5 

Address: Operational Base + offset (0x0068) 

| Bit [Attr|ResetValue| ————Ci‘i Scriptom 
[31:12|RO_[0xo0000_—sireserved 


: low_comp5 
ont? Low threshold for ADC output data for channel 5. 


SARADC LOW _COMP6 

Address: Operational Base + offset (Ox006C 

| Bit |Attr[ResetValue| “ss ———“‘“;C™Céi scription 
[31:12[RO_ [0x00000_—sireserved — — —“‘“(“‘“(“(“(‘(CS;:S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C™C™C™C™C™C~C~C*dCYS 


; low_comp6 
exon Low threshold for ADC output data for channel 6. 
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SARADC LOW _COMP7 

Address: Operational Base + offset (0x0070 

| Bit [Attr|ResetValue| “ss —“i;‘“;W*éCéi scription =— (Cid 
[31:12/RO_[0xo0000__—sifreserved ———(i‘“‘C:*SCSCSC™COCis 


: low_comp7 
x00) Low threshold for ADC output data for channel 7. 


SARADC_LOW_COMP8 

Address: Operational Base + offset (0x0074 

| Bit |Attr/ResetValue|  —— “s—“‘W:Céi eScription=— (Cd 
31:12/RO_[0x00000__—sifreserved ———“(ti‘“(:*ws*S™s™S™S™:S™CCCCCid 


. low_comp8 
one? Not used in this application. 


SARADC LOW _COMP9 

Address: Operational Base + offset (0x0078 

| Bit |Attr[ResetValue| =< —“‘“‘;CCéi scription 
[31:12/RO_ [0x00000_—sireserved — —“‘“‘“(“‘“(“(S*S*S*C*C*™*™*™*™*™C™C™C™C™C‘*dCY 


: low_comp9 
Ox000 Not used in this application. 


SARADC LOW COMP10 

Address: Operational Base + offset (0x007C) 

| Bit [Attr|ResetValue|  ————C‘i Scriptom 
[31:1 [RO_|Oxo0000000 [reserved 


low_comp1i0 
jo |aw foo Not used in this application. 


SARADC_ LOW_COMPi11 

Address: Operational Base + offset (0x0080) 

| Bit [Attr|ResetValue| CC‘ eScritiom 
[31:12[RO_|Oxo0000_—sifreserved 


. low_comp1i1 
oe Not used in this application. 


SARADC LOW_COMP12 

Address: Operational Base + offset (0x0084) 

| Bit |Attr|ResetValue| ———C‘Ciecritiom 
[31:12|RO_[0x00000_—sireserved 


: low_comp1i2 
oxo Not used in this application. 


SARADC_LOW_COMP13 

Address: Operational Base + offset (0x0088 

| Bit |Attr[ResetValue| “ss ——“(;i‘“;C™CCi scription 
[31:1 [RO |0x00000000 [reserved —“(‘“‘“‘(“(“‘“(‘(‘(S;SW™COC*CSCS*C*C*C*CsisC 


low_comp13 
jo few foo Not used in this application. 


SARADC LOW COMP14 

Address: Operational Base + offset (Ox008C) 

| Bit [Attr|ResetValue|  —————C‘i Scriptom 
[31:12[RO_|0x00000_—sireserved SY 


: low_comp14 
O00 Not used in this application. 
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SARADC LOW COMP15 

Address: Operational Base + offset (0x0090) 

| Bit [Attr|ResetValue| CC‘ ecription = 
[31:12|RO_|0x00000__|reserved 


reserved 
: low_compi5 
onan Not used in this application. 


SARADC_ DEBOUNCE 

Address: Operational Base + offset (0x0094) 

| Bit [Attr/ResetValue| —Céiescription 

[31:8 [RO |0x000000__—i|reserved 
debounce 

7:0 |RW {0x03 ADC controller will only generate interrupt data is 
higher/lower/between setting threshold for "debounce" times. 


SARADC HT INT EN 
Address: Operational Base + offset (0x0098 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16bits, each bit is individual. 

SAO we Eaeees 1'bO: Write access disable 
1'b1i: Write access enable 
ht_int_eni5 

Not used in this application. 
ht_int_eni4 

Not used in this application. 
ht_int_en1i3 

Not used in this application. 
ht_int_eni2 

Not used in this application. 
ht_int_eni1 

Not used in this application. 
ht_int_eni0O 

Not used in this application. 
ht_int_en9 
Not used in this application. 
ht_int_en&s 
Not used in this application. 


ht_int_en7 

High threshold interrupt for channel7. 
1'b1: Enable ht intr. 

1'bO: Disable ht intr. 

ht_int_en6 

High threshold interrupt for channel6. 
1'b1: Enable ht intr. 

1'bO: Disable ht intr. 

ht_int_en5 

High threshold interrupt for channel5. 
1'b1: Enable ht intr. 

1'bO: Disable ht intr. 

ht_int_en4 

High threshold interrupt for channel4. 
1'b1: Enable ht intr. 

1'bO: Disable ht intr. 
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| Bit |Attr|ResetValue| Ci@eescription 


ht_int_en3 

3 RW High threshold interrupt for channel3. 
1'b1: Enable ht intr. 
1'bO: Disable ht intr. 
ht_int_en2 

> RW High threshold interrupt for channel2. 
1'b1: Enable ht intr. 
1'bO: Disable ht intr. 


ht_int_en1 
1 RW High threshold interrupt for channell1. 
1'b1: Enable ht intr. 
1'bO: Disable ht intr. 
ht_int_enO 
RW High threshold interrupt for channelO. 
1'b1: Enable ht intr. 
1'bO: Disable ht intr. 


SARADC LT INT EN 
Address: Operational Base + offset (Ox009C 


| Bit_|Attr| Reset Value 


write_enable Me ate, 
aa laa uae each bit is individual. 
Ibi: Write access enable 
Notusedin this aplication, 


It_int_en9 

9 |aw foo Not used in this application. 
It_int_en8 

8 |aw joxo Not used in this application. 


It_int_en7 
Low threshold interrupt for channel7. 
a one 1'b1: Enable It intr. 
1'bO: Disable It intr. 
It_int_en6 
Low threshold interrupt for channel6. 
RY RD 1'b1: Enable It intr. 
1'bO: Disable It intr. 
It_int_en5 
Low threshold interrupt for channel5. 
? RW ORG 1'b1: Enable It intr. 
1'bO: Disable It intr. 
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| Bit |Attr|ResetValue| Ci@eescription 


It_int_en4 

Low threshold interrupt for channel4. 
7 RE DAG 1'b1: Enable It intr. 

1'bO: Disable It intr. 


It_int_en3 

Low threshold interrupt for channel3. 
1'b1: Enable It intr. 

1'bO: Disable It intr. 


RW |0x0 


It_int_en2 


Low threshold interrupt for channel2. 
1'b1: Enable It intr. 

1'bO: Disable It intr. 

It_int_en1 

Low threshold interrupt for channel1. 
1'b1: Enable It intr. 

1'bO: Disable It intr. 

It_int_enO 

Low threshold interrupt for channelO. 
1'b1: Enable It intr. 

1'bO: Disable It intr. 


SARADC MT_INT EN 
Address: Operational Base + offset (0x0100) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable . Ware 
poe Uae lates en pled each bit is individual. 
Ibi: Write access enable 
oeueeata ale application. 
NOEGcoHIA tae application. 
nee ve application. 


mt_int_eni0 
Not used in this application. 
mt_int_en9 
9 [Rw joxo | Not used in this application. 
xO eee 
pe oxo Not used in this application. 


mt_int_en7 

Middle threshold interrupt for channel7. 
RYE 0X0 1'b1: Enable mt intr. 

1'bO: Disable mt intr. 

mt_int_en6 

Middle threshold interrupt for channel6. 
Beene 1'b1i: Enable mt intr. 

1'bO: Disable mt intr. 
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| Bit |Attr|ResetValue| ss ——“‘CSW OCD esScription =— ss CCCid 
mt_int_en5 
Middle threshold interrupt for channel5. 
1'b1i: Enable mt intr. 
1'bO: Disable mt intr. 


mt_int_en4 

Middle threshold interrupt for channel4. 
1'b1: Enable mt intr. 

1'bO: Disable mt intr. 

mt_int_en3 

Middle threshold interrupt for channel3. 
1'b1: Enable mt intr. 


1'bO: Disable mt intr. 

mt_int_en2 

Middle threshold interrupt for channel2. 
1'b1i: Enable mt intr. 

1'bO: Disable mt intr. 

mt_int_en1 

Middle threshold interrupt for channel1. 
1'b1i: Enable mt intr. 

1'bO: Disable mt intr. 

mt_int_enO 

Middle threshold interrupt for channelO. 
1'b1: Enable mt intr. 

1'bO: Disable mt intr. 


SARADC END INT EN 
Address: Operational Base + offset (0x0104) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
“ Write enable for lower 16bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:1 [RO _|0xo000_—sireserved ——‘“‘“(“(‘(‘(;CCCd 
end_int_en 
RW |0x0 1'b1: Enable end conversion intr. 
1'b0O: Disable end conversion intr. 


SARADC_ ST CON 

Address: Operational Base + offset (0x0108) 

Bit |Attr| Reset Value|________Deseription _| 
es VS eo ee, | 


5:3. |Rw x3 a Sree eee 
Control the bias current ee eee rrr ere en the preamplifier in the SAR-ADC 


cctrl 
RW |0x4 Control the capacitance of the capacitor DAC array, which is 
related to the linearity of the SAR-ADC. 


SARADC_ STATUS 

Address: Operational Base + offset (0x010C) 

| Bit [Attr|ResetValue| CC‘ escritiom 
[31:6 [RO |0x0000000_|reserved 


: sel 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1835 


RKRK3588 TRM-Part1 


| Bit |Attr| Reset Value, 


pd 
1'b1: ADC is power down. 
1'b0: ADC is power up and in conversion. 


afro fon 
conv_st 
0x0 Conversion status 
1'b1: ADC controller fsm is busy. 
1'b0O: ADC controller fsm is idle. 


SARADC END INT ST 
Address: Operational Base + offset (0x0110) 


| Bit [Attr/ResetValue| Céiescription 
[31:1 [RO _|0x00000000 [reserved 
end_int_st 
ADC end conversion interrupt status. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 


SARADC_HT_INT ST 
Address: Operational Base + offset (0x0114) 


| Bit |Attr|/ResetValue| Ci eescription 


gig, | 0x0000 reserved 
Wi1 ht_int_sti5 

Not used in this application. 
Wi ht_int_st14 

Not used in this application. 
Wi ht_int_st13 

Not used in this application. 
Wi ht_int_st1i2 

Not used in this application. 


Not used in this application. 

Not used in this application. 

Not used in this application. 

ht_int_st7 

High threshold interrupt state for channel7. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 

ht_int_st6 

High threshold interrupt state for channel6. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 

ht_int_st5 

High threshold interrupt state for channel5. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 

ht_int_st4 

High threshold interrupt state for channel4. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 
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| Bit [Attr/ResetValue| —Céeescription 
ht_int_st3 
High threshold interrupt state for channel3. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 
ht_int_st2 
High threshold interrupt state for channel2. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 
ht_int_sti 
High threshold interrupt state for channel1. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 
ht_int_stO 
High threshold interrupt state for channelO. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 


SARADC LT INT ST 
Address: Operational Base + offset (Ox011 
Description 


It_int_st1i1 

Not used in this application. 
It_int_st10 

Not used in this application. 
It_int_st9 

Not used in this application. 
It_int_st8 


Not used in this application. 

It_int_st7 

Low threshold interrupt state for channel7. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 


It_int_st6 

Low threshold interrupt state for channel6. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 

It_int_st5 

Low threshold interrupt state for channel5. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 

It_int_st4 

Low threshold interrupt state for channel4. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 
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| Bit [Attr/ResetValue| —CéDeescription 
It_int_st3 
Low threshold interrupt state for channel3. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 
It_int_st2 
Low threshold interrupt state for channel2. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 
It_int_sti 
Low threshold interrupt state for channel1. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 
It_int_st0O 
Low threshold interrupt state for channelO. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 


SARADC MT _INT ST 
Address: Operational Base + offset (Ox011 
Description 


mt_int_st11 

Not used in this application. 

mt_int_st10 

Not used in this application. 

mt_int_st9 

Not used in this application. 

mt_int_st8 

Not used in this application. 

mt_int_st7 

Between high and low threshold interrupt state for channel7. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 

mt_int_st6 

Between high and low threshold interrupt state for channel6. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 

mt_int_st5 

Between high and low threshold interrupt state for channel5. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 

mt_int_st4 

Between high and low threshold interrupt state for channel4. 
1'b1: Interrupt happened. 

1'bO: Interrupt not happened. 
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| Bit [Attr/ResetValue| —CéDeescription 
mt_int_st3 
Between high and low threshold interrupt state for channel3. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 
mt_int_st2 
Between high and low threshold interrupt state for channel2. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 
mt_int_st1 
Between high and low threshold interrupt state for channel1. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 
mt_int_st0O 
Between high and low threshold interrupt state for channelO. 
1'b1: Interrupt happened. 
1'bO: Interrupt not happened. 


SARADC_ DATAO 

Address: Operational Base + pao “escape 0x0120 

| Bit |Attr| Reset Value, seep Penton —_______— 
[31:12/RO |0x00000__—sireserved — —“‘“‘“(“(C;S*S*™*™*™C™C™C™C™C™C‘~*dC 


dataO 
11:0 fro | ontop ADC channel 0 data. 


SARADC DATA1 

Address: Operational Base + offset (0x0124) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:12[RO_|0xo0000_—sireserved 


; datal 
11:0 fro | Ox0e0 ADC channel 1 data. 


SARADC DATA2 

Address: Operational Base + offset (0x0128) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:12|RO_|0x00000__|reserved 


reserved —“—s—‘“Ss—‘“‘“‘“‘“‘sSSC*d 
: data2 
11:0 fro | x000 ADC channel 2 data. 


SARADC_ DATA3 

Address: Operational Base + offset (0x012C) 

| Bit [Attr|ResetValue|  —————C‘iecritiom 
[31:12|RO [0x00000_—si reserved 


: data3 
11:0 |ro | x00 ADC channel 3 data. 


SARADC DATA4 

Address: Operational Base + offset (0x0130 

| Bit [Attr|ResetValue| ss ——“‘S™#éCé@S eScription =— 
[31:12[RO |Ox00000__—sireserved — —“‘“‘“(S;OOCOOOOOOCSC(C=SC 


: data4 
11:0 fro | OxN00 ADC channel 4 data. 


SARADC DATA5 
Address: Operational Base + offset (0x0134) 
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| Bit |Attr|ResetValue| Ci@eecription 
[31:12|/RO_|0x00000 


; data5 
11:0 fro | Oxnge0 ADC channel 5 data. 


SARADC DATAG6 

Address: Operational Base + offset (0x0138) 

| Bit [Attr|ResetValue|  —————C‘icription = 
[31:12/RO_|0x00000__|reserved 


reserved —‘“—sSsSsSsS—SSSC(‘CCSz 
: data6 
11:0 fro | x00 ADC channel 6 data. 


SARADC_ DATA7 

Address: Operational Base + offset (0x013C) 

| Bit [Attr|ResetValue| Ci‘ ecriptiom 
[31:12[RO_|[0x00000_— [reserved 


: data7 
11:0 |ro | x00 ADC channel 7 data. 


SARADC_DATA8 

Address: Operational Base + offset (0x0140 

| Bit |Attr[ResetValue|  ———s——(‘;SW Ci scription 
[31:12[RO |0x00000_—sireserved — — —“‘“‘“‘(“(‘(“(:S#S*S*S*S*S*™*™*™*™*™*C™C™C™C™C‘~*CYS 


: data8 
11:0 fro | Ox000 Not used in this application. 


SARADC DATA9 

Address: Operational Base + offset (0x0144) 

| Bit |Attr[ResetValue| C(eescription 
[31:12/RO_[0x00000___—ifreserved 


: data9 
11:0 [ro | ease Not used in this application. 


SARADC DATAi0 

Address: Operational Base + offset (0x0148) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:12[RO_|Oxo0000_—sifreserved 


: data10 
11:0 ro | x00? Not used in this application. 


SARADC DATAi1 

Address: Operational Base + offset (0x014C) 

| Bit [Attr|ResetValue| ———Cé‘iScriptiom 
[31:12|RO_[0x00000_—sireserved Cd 


. datal1l 
11:0 [RO | OxOpe Not used in this application. 


SARADC DATA12 

Address: Operational Base + offset (0x0150 

| Bit [Attr|ResetValue| ss —“‘“WS#éiS scription =— 
[31:12/RO_|0x00000__|[reserved 


reserved —‘“—sSsSSSCSCY 
; datai2 
11:0 fro | One Not used in this application. 


SARADC_ DATA13 
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Address: Operational Base + offset (0x0154 


= Bit_{Attr Reset Value 
[31:12/RO |0x00000 reserved ti(‘isSOSOCi‘CSOSOSSSSS 


data13 
ole 0x000 Not used in this application. 


SARADC DATA14 
Address: Operational Base + offset (0x0158) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:12|RO_|0x00000 


: datal4 
11:0 [RO | oxoon Not used in this application. 


SARADC DATA15 
Address: Operational Base + offset (0x015C 


| Bit |Attr|ResetValue| s/s ——C—C‘iecription = 
31:12|RO_[0x00000 


; datai5 
11:0 fro | ongey Not used in this application. 


SARADC AUTO CH EN 
Address: Operational Base + offset (0x0160 


| Bit_|Attr| Reset Value 


write_enable . teens 
His rae Sates each bit is individual. 

1'b1: Write access enable 
few foro ct ased inthis application, 
fe |rw foxoRotised this application, 
6 [pw foxo Enable channel 6 in auto channel mode, 
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| Bit |Attr|ResetValue| Ci@eescription 


auto_chi_en 
: Enable channel 1 in auto channel mode. 


auto_chO_en 
jo frw oxo Enable channel 0 in auto channel mode. 


26.5 Timing Diagram 


CuK Ms ff ff| 
a ri le 67. ole 44T- ' 


PD §§ §§ §§ 
EOC §§ ss rm) 
0, Df i) 2 


Fig. 26-2 SAR-ADC Timing Diagram 

SAR-ADC timing diagram is shown in Fig.1-2. When PD (power down) comes to low, wait lus 
then assert SOC to start conversion. SOC should hold for 6 clock cycles (CLK), then after 14 
clock cycle EOC pulse with conversion data (DO). CLK is suggested to be 20MHz, if frequency 
could not meet, set frequency close to 20MHz but not over 20MHz. 

Don’t need to care the channel changing, this will be met by internal FSM. Also if software 
want to end conversion by setting register SARADC_CONV_CON, PD may not be asserted 
immediately but wait the latest conversion ends. 


26.6 Application Notes 


Steps of ADC conversion in series conversion mode: 

@ Decide which channel should be used and whether auto_channel mode should be set. In 
auto_channel mode channel will be changed from 0-7 then to O. Please refer to 
SARADC_CONV_CON register. 

Set SARADC_CONV_CON[4] to 1’b1, then conversion will start. 

If conversion wants to be ended, set SARADC_CONV_CON[7] to 1’b1. 

Conversion could be read from SARADC_DATAn (n is from 0-7). 

If threshold compare interrupt wants to be used, high/low threshold could be set, and 
interrupt should be set as application. 

If auto_channel mode is not set, you could set the channel as application. 


Steps of adc conversion in single mode: 
@ Decide which channel should be used and set SARADC_CONV_CON[3:0]. 


@ Set SARADC_CONV_CON[5] to 1’b1. 

@ Set SARADC_CONV_CON[4] to 1’b1i, then conversion will start. 

@ Conversion only operates once then ends. PD will be asserted and PD status could be 
got by reading SARADC_ STATUS. 

@ Conversion could be read from SARADC_DATAn (n is from 0-7). 
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Chapter 27 Digital Audio Codec 


27.1 Overview 


Digital Audio Codec is a 16-bit digital audio encoder which supports multiple sample rates. It 
is mainly composed of digital DAC. The aim of digital DAC is to process the data received 
from I2S/PCM interface through filters, volume control and modulation. 

The Digital Audio Codec supports the following features. 

Support 8-bit APB bus slave interface 

Support 2-channel digital DAC 

Support I2S/PCM interface 

Support I2S/PCM master and slave mode 

Support 2-channel audio receiving in 12S mode 

Support 2-channel audio receiving in PCM mode 

Support I2S normal, left and right justified mode serial audio data transfer 

Support PCM early, late1, late2, late3 mode serial audio data transfer 

Support MSB or LSB first serial audio data transfer 

Support configurable SCLK and LRCK polarity 

Support 16 bit sample resolution 

Support programmable left and right channel exchangeable in I2S mode and PCM mode 
Support three modes of mixing for every digital DAC channel 

Support volume control 

Support programmable negative and positive volume gain 


27.2 Block Diagram 


ACDC_CRU 


ACDC_RF 


2-channel Digital 
DAC filters 


125 Rx | ACDC_I2S DSM audio_out 
modulator 


Fig. 27-1 Digital Audio Codec Block Diagram 


ACDC_RF 

The ACDC_RF implements the 8-bit APB slave operation through APB bus. It is responsible 
for configuring the operation registers of other modules. 

ACDC_CRU 

The ACDC_CRU implements clock and reset generation function. It is responsible for 
generating sample clock, digital DAC operation clock and I2S operation clock. 

Digital DAC 

There are 2 digital DAC channels. The digital DAC receives audio data from ACDC_I2S 
module. It includes one CIC filter, one high-pass filter, several low-pass decimation filters 
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and other audio signal processing related modules. The output of digital DAC is sent to DSM 
modular before transmitting outside. 

ACDC_I2S 

The I2S/PCM audio interface can be configured to master mode or slave mode. In Master 
Mode, SCLK and LRCK are configured as output. In slave mode, SCLK and LRCK are 
configured as input. The ACDC_I2S module can only operate in RX mode. When in RX mode, 
it receives audio data from I2S RX interface and sends it to digital DAC. 

DSM Modulator 

It is a modulator that converts 16 bits audio sample data to 1 bit audio data. 


27.3 Function description 


The I2S/PCM interface of Digital Audio Codec is connected to the I2S3 controller. Please 
refer to the I2S chapter for detailed information about I2S and PCM format that Digital Audio 
Codec supports. 


27.3.1 Filters of Digital DAC 


I2S module receives two-channel audio data from I2S RX interface and drives it to the 
digital DAC which supports mixing function or directly to the DSM modulator. How to pour 2- 
channel audio data into 2-channel digital DAC can be achieved by programming mixing 
mode. 

The 2-channel digital DAC includes a high-pass filter and a maximum of 5 half-band filters. 
The high-pass filter is used to filter DC components in audio data stream. Result of high- 
pass filter is sent to the digital DAC volume control module. The input of 5 half-band filters 
comes from output of volume control module with each perform 2-times interpolation. But 
not all of them are working all the time. How many of them are needed to work depends on 
the sample rate of digital DAC. The result of half-band filters is sent to a modulator. 


27.3.2 Volume Control 


For digital DAC, output of high-pass filters is fed into volume control module. The volume 
control module inside digital DAC contains several sub-modules such as peak detect, 
frequency cross zero detect, LIMITER and digital gain control. It can be digitally attenuated 
over a range of -96dB~0dB in 0.375dB/step for negative gain and amplified over a range of 
OdB~96dB in 0.375dB/step for positive gain. Whether is attenuated or amplified can be 
software programmed. 


27.4 Register Description 


27.4.1 Internal Address Mapping 


Slave address can be divided into different length for different usage, which is shown as 
follows. 


27.4.2 Registers Summary 


Reset Description 
Value i 


ACDCDIG DACVUCTL —_|0x0140 ~—[w__[0x00000001 |DAC Volume Control Register 


ACDCDIG DACVUCTIME |0x0144 jw foxoo000000 ae Soe elm ELM 


ACDCDIG DACDIGEN —_|0x0148_—[w__|0x00000000 [DAC Digital Enable Register 
ACDCDIG DACCLKCTRL |0x014c [w__|0x00000000 |DAC Clock Control Register 


ACDCDIG DACINT DIV |0x0154 jw foxoo000007 eae pees 
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Reset Description 
Value i 
12 LK RX Int Divi 
ACDCDIG DACSCLKRXIN 0x0160 w. |ox0000001F me nteger Divider 
T_DIV Register 
ACDCDIG DACPWM DIV |ox0164 jw foxoo000003 ee Iitedel DIVE 


ACDCDIG DACPWM CTRL|0x0168 |W |0x00000000 |PWM Mode Control Register 

ACDCDIG DACCFG1 0x0184 |w_ [0x00000004 |DAC Configure Register 1 

ACDCDIG DACMUTE 0x0188 W_ |0x00000000 |DAC Mute Control Register 

ACDCDIG DACMUTEST 0x018C 0x00000000 |DAC Mute Status Register 
0 


f DAC Left Ch | 
ACDCDIG DACVOLLO ~—_|0x0190 w__|ox00000000 Volume oh Dae LereCnagnel.< 
Register 
ight Ch 11 
ACDCDIG DACVOLRO ~—[0x01A0 SOUDOOODE eee ee erent Channe 
Register 
in Polarit 
ACDCDIG_ DACVOGP 0x01B0 axaooood00 | ee a Poranty 
Register 
ACDCDIG DACRVOLLO 0x01B4 OxO00000FF Internal volume of DAC Left 
Channel 0 Register 
ACDCDIG DACRVOLRO 0x01C4 w_ lOxO00000FF Internal VOI of DAC right 
Channel 1 Register 


ACDCDIG DACLMTO 0x01D4 W_ |0x00000000 |DAC Limiter Register 0 
ACDCDIG DACLMT1 0x01D8 W_ |0x00000000 |DAC Limiter Register 1 
ACDCDIG DACLMT2 0x01DC 00000000 |DAC Limiter Register 2 


W 
W 
W 


ixi trol Register Of 
x00000000 DAC Mixing Control Register O 
right Channels 
igh- Filt trol 
OxGoDOOo0G | lo Pass Hiter Centre 
Register 
trol 
sxonoudceE | ee 
Register 0 
KODOOUDIG ee ae 
Register 1 


Xx 
ACDCDIG 12S CLR 0x0320 x00000000 |SCLK Domain Logic Clear Register 
ACDCDIG_ VERSION 0x0380 x00000002 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


= 


ACDCDIG I2S CKRO 0x0314 
ACDCDIG I2S CKR1 0x0318 W 
ACDCDIG I2S XFER 0x031C W 


W 
W 
W 
W 
W 
W 
W 


lw | 
EST 
W 
lw | 
lw | 
lw ox 
Left Channels 
; w 
lw | 
lw | 
lw | 


27.4.3 Detail Registers Description 


ACDCDIG DACVUCTL 
Address: Operational Base + offset (0x0140) 


Bit |Attr| Reset Value 
31:3 |RO_|0x00000000 
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| Bit |Attr| Reset Value 


dac_byps 

5 rw loxo Digital DOS volume control bypass. 
1'bO: Digital DAC volume control enable 
1'b1: Digital DAC volume control bypass 
dacfade 

1 rw loxo Digital DAC volume adjust mode; . 
1'b0O: Update to new volume immediately. 
1'b1: Update volume as daczadt field describes. 


daczdt 
Digital DAC volume cross zero detect enable. It works when 
rw loxt dac_byps is Pec dacfade is 1'bl. 
1'b0O: Volume adjusts every sample. 
1'b1: Volume adjusts only when audio waveform crosses zero or 
volume-control time-limit condition meets. 


ACDCDIG DACVUCTIME 
Address: Operational Base + offset (0x0144) 


| Bit |Attr|Reset Value] Ciescription 
31:8 |RO_|0x000000 


dacvuct 

Volume control time limit, valid only in fade cross zero mode. 
7:0 |RW {0x00 . eee 

Time limit = dacvuct*(1/sample rate) 

Unit: Sample rate 


ACDCDIG DACDIGEN 
Address: Operational Base + offset (0x0148) 


[it [attr[Reset Value] —=S=S=S*~*~«é ie scription SSSSCSCSC~S~S~* 
31:5 [RO_[oxo000000 


dacglben 
Global enable of all Digital DAC channels. Only when dacglben 
4 rw loxo and the enable signal corresponding to each Digital DAC channel 
is valid before starting work. 
1'bO: Disable 
1'b1: Enable 


3:1 |RO_|oxo reserved 


dacen_lOr1 

rw loxo Digital aise left channel 0 and right channel 1 enable. 
1'bO: Disable 
1'b1: Enable 


ACDCDIG DACCLKCTRL 
Address: Operational Base + offset (0x014C) 


Bit |Attr/ResetValue| Cescription 
31:6 |RO_|ox0000000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1846 


RKRK3588 TRM-Part1 


| Bit |Attr| Reset Value 


dac_cke 

Digital DAC operation clock enable. 

1'bO: Disable 

1'b1: Enable 

i2srx_cke 

Clock enable of internal I2S RX channel. 

1'bO: Disable 

1'b1: Enable 

cke_bclkrx 

Clock enable of sclk_out_rx. 

1'bO: Disable 

1'b1: Enable 

dac_sync_ena 

Enable of the synchronization signal used internally generated by 
Digital DAC. 

1'b0O: Disable 

1'b1: Enable 

dac_sync_status 

There is a counter to generate synchronization signal of Digital 
DAC. In order to ensure the integrity of synchronization signal, it 
is necessary to read back dac_sync_status to judge whether the 
counter stops working when dac_sync_ena is set from 1'b1 to 
1'bO. If the signal is read back to 1'bO, it means that the counter 
stops working and the synchronization signal of Digital DAC is 
complete. 

dac_mod_attenu_en 

When enabled, the input of the Digital DAC modulator is 
attenuated by 6dB, and the output of the Digital DAC modulator 
is increased by 6cB. 

1'bO: Disable 

1'b1: Enable 


ACDCDIG DACINT DIV 
Address: Operational Base + offset (0x0154) 


reserved 


int_div_con 

Integer clock divider to provide 6.144/5.644/4.096MHz sample 
7:0 RW 10x07 ; } : : : 

clock for internal filters. Make sure that int_div_con is an odd 

number between 7(8 times division) and 15(16 times division). 


ACDCDIG DACSCLKRXINT DIV 
Address: Operational Base + offset (0x0160) 


Bit |Attr| Reset Value 
0x000000 
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| Bit |Attr| Reset Value 


sckrxdiv 

Integer clock divider to generate sclk_out_rx when I2S RX works 
7:0 |RW |Oxif in master mode. It is ignored when in slave mode. 

Sckrxdiv=((frequency of input operation clock)/(frequency of 

sclk_out_rx))-1. Sckrxdiv can be any value from 0 to 255. 


ACDCDIG DACPWM_DIV 
Address: Operational Base + offset (0x0164) 


| Bit |attr|ResetValue| C(escription 
31:8 |RO_|0x000000 


audio_pwm_div 
PWM mode division of Digital DAC's operation clock. 

7-0 |Rw |ox03 The operation clock frequency of DSM module is equal to the 
input operation clock frequency of Digital DAC's divided by 
audio_pwm_div+1. It's recommended that audio_pwm_div is set 
8'h3. 


ACDCDIG DACPWM_ CTRL 
Address: Operational Base + offset (0x0168) 


Bit |attr/ResetValue| Ciescription 
31:7 |RO_|0x0000000 


pwm_mode_cke 

rw loxo Clock enable of 1-bit PWM modulator 
1'bO: Disable 
1'b1: Enable 


pwm_mode 

Audio PWM mode selection 

2'b01: Audio PWM mode O. The input of 1-bit PWM modulator is 
5:4 |RW |0x0 from the last filter of Audio DAC. 

2'b10: Audio PWM mode 1. The input of 1-bit PWM modulator is 

directly from output of I2S RX inside the ACDCDIG. 

Others: Reserved 

pwm_en 

1-bit PWM modulator enable 
Simm aa a 1'b0: Disable 

1'b1: Enable 


dith_sel 
2: RW rn 
2:0 Jaw foro Dith mode selection of 1-bit PWM modulator. 


ACDCDIG DACCFG1 
Address: Operational Base + offset (0x0184) 


| Bit |Attr|Reset Value] iescription 
31:5 |RO_|0x0000000 
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| Bit |Attr| Reset Value 


dacsrt 
Sample rates of Digital DAC when in audio PWM mode 0. This 
field is ignored when in audio PWM mode 1. 
3'bO00: 12kKHz/11.024kHz/8kHz 
4:2. |RW |Ox1 3'b001: 24kKH2/22.05kHz/16kHz 
3'b010: 32kKH2/48kHz/44.1kHz 
3'b011: 96KH2/88.2kHz/64kHz 
3'b100: 192kH2/176.4kHz/128kHz 
3'b101~3'b111: Reserved 


1:0 [RO loxo reserved 


ACDCDIG DACMUTE 
Address: Operational Base + offset (0x0188) 


| Bit |Attr|ResetValue| = Ciescription 
31:2 |RO_|0x00000000 


dacunmt 

1'b0: DAC normal mode 

1'bi: DAC unmute mode. In this mode, DAC volume control block 
will adjust volume to match the value in DACVOLL* and 
DACVOLR*. 

dacmt 

1'b0: DAC normal mode 

1'b1: DAC mute mode 


ACDCDIG DACMUTEST 
Address: Operational Base + offset (0x018C) 


[it [attr[Reset Value] —=SSS~*~*~«é ie scription SSCSCSC~S~S~* 
31:5 [RO_[oxo000000 


unmutest_lOr1 

Unmute status for Digital DAC left channel 0 and right channel 1. 
4 0x0 When unmute is done, it indicates that internal volume is equal to 

the value programmed in DACVOLL* and DACVOLR*. 

1'b0: Unmute not done 

1'b1: Unmute done 


3:1 |RO_|oxo reserved 


mutest_lOr1 
Mute status for Digital DAC left channel 0 and right channel 1. 
1'b0O: Not mute 


ACDCDIG DACVOLLO 
Address: Operational Base + offset (0x0190) 


Bit |attr/ResetValue| Cescription 
31:8 |RO_|0x000000 
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| Bit |Attr| Reset Value 


daclvO 
Volume of Digital DAC left channel 0. 
Odb~-95.625db, 0.375db/step. 
8'hO: Odb 
7:0 |RW |0x00 -0.375db 
: -0.75db 
: -1.125db 
: -95.625db 


ACDCDIG DACVOLRO 
Address: Operational Base + offset (0x01A0) 


| Bit |Attr|Reset Value] Ciescription 
31:8 |RO_|0x000000 


dacrvO 
Volume of Digital DAC right channel 1. 
Odb~-95.625db, 0.375db/step. 
8'hO: Odb 
7:0 |RW |0x00 -0.375db 
: -0.75db 
: -1.125db 
: -95.625db 


ACDCDIG DACVOGP 
Address: Operational Base + offset (0x01B0) 


Bit |attr|ResetValue/ ss ieescription 
31:2 |RO_|0x00000000 


volgpr1 
1 RW |0ox0 Gain polarity for me volume of Digital DAC right channel 1. 

1'bO: Negative gain 

1'b1: Positive gain 

volgplO 

rw loxo Gain polarity for Bie volume of Digital DAC left channel 0. 

1'bO: Negative gain 

1'b1: Positive gain 


ACDCDIG DACRVOLLO 
Address: Operational Base + offset (0x01B4) 


| Bit |Attr|ResetValue| ss C(escription 
31:8 |RO_|0x000000 


rvollO 
7:0 Oxff eer 
Internal real-time volume of Digital DAC left channel 0. 


ACDCDIG_DACRVOLRO 
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Address: Operational Base + offset (0x01C4) 


Bit |Attr} Reset Value Description 


31:8 |RO_|0x000000 


rvolrO 
7:0 Oxff ea 
Internal real-time volume of Digital DAC right channel 1. 


ACDCDIG DACLMTO 
Address: Operational Base + offset (0x01D4) 


| Bit |Attr|ResetValue| iescription 
31:2 |RO_|0x00000000 


limen 
LIMITER enable. 
1 RW 

oe 1'bO: Disable 
1'b1: Enable 
limdct 

rw loxo Limiter detect mode. 

1'bO: (Left channel + right channel)/2 
1'bO: Left channel or right channel independently 


ACDCDIG DACLMT1 
Address: Operational Base + offset (0x01D8) 


[it [attr[Reset Value] —=SS=S~*~*~«éi ie scription SSSCSCSC~S~S~* 
31:8 [RO_[ox000000 


atk_rate 

LIMITER attack rate=(power(2, atk_rate)*(8*clk)), clk is such as 
4.096Mhz, 5.6448Mhz, 6.144Mhz. 

2 ol a 

3:0 |RW |Ox0 LIMITER release rate=(power(2, rls_rate)*(8*clk)), clk is such as 
4.096MHz, 5.6448MHz, 6.144MHz. 


ACDCDIG DACLMT2 
Address: Operational Base + offset (0x01DC) 


| Bit |Attr|Reset Value] iescription 
31:7 |RO_|0x0000000 


max_lilmt 
The highest threshold of LIMITER. 
4 |RW 
2 oe 3'b000~3'b100: Odb~-12db, 3db/step 
3'b101~3'b111: -18db~-30db, 6db/step 


3 |RO_joxo reserved 


min_lilmt 
The lowest threshold of LIMITER. 
2: RW 
0 Ox0 3'b000~3'b100: Odb~-12db, 3db/step 
3'b101~3'b111: -18db~-30db, 6db/step 


ACDCDIG DACMIXCTRLL 
Address: Operational Base + offset (0x01E0) 
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| Bit |Attr| Reset Value 


31:2 |RO |OxO0000000 |reserved 
mixmode_|0 


Digital DAC left channel 0 mixing mode. 
2'bOO: Left channel 

2'bO1: Right channel 

2'b10~2'b11: (Left channel + right channel)/2 


ACDCDIG DACMIXCTRLR 
Address: Operational Base + offset (0x01E4) 


| Bit |Attr|ResetValue| ss (escription 
31:2 |RO_|0x00000000 


mixmode_rO 
Digital DAC right channel 1 mixing mode. 
1:0 |RW |0x0 2'bOO: Left channel 
2'bO1: Right channel 
2'b10~2'b11: (Left channel + right channel)/2 


ACDCDIG DACHPF 
Address: Operational Base + offset (0x01E8) 


[eit [attr[Reset Value] _—=S=SS~*~*~«éi ia scription SSSCSCSCS~S~* 
31:6 [RO_[oxo000000 


hpfcf 

High-pass filter control. 
5:4 |rw loxo 2'b00: 80Hz 

2'b01: 100Hz 

2'b10: 120Hz 

2'b11: 140Hz 


3:1 |RO_|oxo reserved 


hpfen_lOr1 

rw loxo High-pass filter enable for left channel 0 and right channel 1. 
1'bO: High-pass filter is disabled. 
1'b1: High-pass filter is enabled. 


ACDCDIG I2S RXCRO 
Address: Operational Base + offset (Ox030C) 


| Bit |Attr|Reset Value] Ciescription 
31:8 |RO_|0x000000 


pbm 
PCM bus mode 
; 2'b00: PCM no delay mode 
BO, RWS EXD 2'b01: PCM delay 1 mode 
2'b10: PCM delay 2 mode 
2'b11: PCM delay 3 mode 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1852 


RKRK3588 TRM-Part1 


| Bit _|Attr| Reset Value 


aoe format select 
REE Ox0 1'bO: 12S format 
1'b1: PCM format 


vdw 
Valid data width 
5'b00000~5'b01110: Reserved 
5'b01111: 16bit 
: 17bit 
: 18bit 
4:0 |RW |OxOf . 19bit 
: 29bit 
: 30bit 
: 31bit 
: 32bit 


ACDCDIG I2S RXCR1 
Address: Operational Base + offset (0x0310) 


| Bit |Attr|ResetValue| Ciescription 
31:8 |RO_|0x000000 


rcesr 
Channel select 
7: RW 
2 Oxo 2'b00: Two channel 
Others: Reserved 


SIRO [oxo reserved 


cex 

4 rw loxo Enoange left channel and right channel in the every receive line. 
1'bO: Not exchange 
1'b1: Exchange 


3 |RO_|oxo reserved 


fbm 
First bit mode 
2 BOxe 1'b0: MSB 
1i'bi: LSB 
ibm 
I2S bus mode 
2'b00: I2S normal 
ce ide fe 2'b01: 12S Left justified 
2'b10: 12S Right justified 
2'b11: Reserved 


ACDCDIG I2S CKRO 
Address: Operational Base + offset (0x0314) 
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| Bit |Attr| Reset Value 


31:4 |RO |OxO0000000 {reserved 
rsd 
I2S rx sclk divider for rx_Irck generator. 
: RW {0x0 2'b00: 64 
2'b01: 128 
2'b10~2'b1i1: 256 


1:0 [RO loxo reserved 


ACDCDIG I2S CKR1 
Address: Operational Base + offset (0x0318) 


| Bit |Attr|Reset Value] iescription 
31:4 |RO_|0x0000000 


mss 
3 rw loxo Master/slave mode select 
1'bO: Master mode(sclk output) 
1'b1: Slave mode(sclk input) 
ckp 
Sclk polarity 
5 rw loxo 1'bO: Sample data at posedge sclk and drive data at negedge 
sclk. 
1'b1: Sample data at negedge sclk and drive data at posedge 
sclk. 


rip 

1'b0O: Normal polarity 

(12S normal: low for left channel, high for right channel 

12S left/right just: high for left channel, low for right channel 
1 RW {0x0 PCM start signal: high valid) 

1'b1: Opposite polarity 

(12S normal: high for left channel, low for right channel 

12S left/right just: low for left channel, high for right channel 

PCM start signal: low valid) 


jo |RO_joxo reserved 


ACDCDIG I2S XFER 
Address: Operational Base + offset (0x031C) 


| Bit |Attr|Reset Value] —iescription 
31:2 |RO_|0x00000000 


rxs 
1 RW /|0x0 1'bO: Stop RX transfer 
1'b1: Start RX transfer 


ORO joxo reserved 


ACDCDIG I2S CLR 
Address: Operational Base + offset (0x0320) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1854 


RKRK3588 TRM-Part1 


| Bit |Attr| Reset Value 


31:2 |RO |OxO00000000 |reserved 
rxc 

1 rw loxo This is a self-cleared bit. Write 1'b1 to clear all receive logic. 
This bit can be set only when rxs is 1'bO. After writing rxc to 1'b1, 
wait until rxc become 1'bO by polling rxc. 


oo [RO _|oxo __—i[reserved 


ACDCDIG VERSION 
Address: Operational Base + offset (0x0380) 


| Bit |Attr|Reset Value] Ciescription 
31:8 |RO_|ox000000 


ver 
70 ro fowon Version of ACDCDIG. 


27.5 Interface Description 


The I2S RX interface of Digital Audio Codec is connected to the TX interface of I2S3 when 
SYS_GRF_SOC_CON6[11] is set to 1’b1. 
When operating in audio PWM mode 0 or 1, Digital Audio Codec outputs two pairs of 
differential signals encoded in PWM format. The following table shows the Digital Audio 
Codec interface description for audio PWM mode. 

Table 27-1 Digital Audio Codec Interface Description 
Module Pin Direction Pad Name IOMUX Setting 
GMAC1_RXD2/SDIO_D2_M1/12S3_L 
RCK/AUDDSM_LP/FSPI_D2_M2/UART | BUS_IOC_GPIO3A_IOMUX_S 
8_TX_M1/SP14_CLK_M1/GPIO3_A2_ | EL_L[11:8]=4’h4 
u 
GMAC1_TXD3/SDIO_D1_M1/12S3_S 
CLK/AUDDSM_LN/FSPI_D1_M2/I2C6 BUS_IOC_GPIO3A_IOMUX_S 
_SCL_M4/PWM11_IR_MO/SPI4_MosI | EL_L[7:4]=4'h4 
_M1/GPIO3_A1_u 
GMAC1_TXCLK/SDIO_CMD_M1/12S3 
AUDIO_PWM_R_P | O _SDI/AUDDSM_RP/UART8_RTSN_M1 
/SP14_CS1_M1/GPIO3_A4_d 
GMAC1_RXD3/SDIO_D3_M1/12S3_S 
DO/AUDDSM_RN/FSPI_D3_M2/UART BUS _IOC_GPIO3A_IOMUX_S 
8_RX_M1/SPI4_CSO_M1/GPIO3_A3_ | EL_L[15:12]=4'h4 


Uu 


AUDIO_PWM_L_P | O 


AUDIO_PWM_L_N | O 


BUS_IOC_GPIO3A_IOMUX_S 
EL_H[3:0]=4’h4 


AUDIO_PWM_R_N | O 


27.6 Application Notes 


27.6.1 Software Application Notes 


Steps to configure Digital DAC to work in audio PWM mode 0 are as follows. 

. Program CRU in the SOC system to achieve the operation frequency of Digital DAC. 

. Program ACDCDIG_DACINT_DIV to 0x07. 

. Program ACDCDIG_DACCLKCTRL to 0x3d. 

. Program ACDCDIG_DACSCLKRXINT_DIV if Digital DAC I2S RX acts as master. 

. Program ACDCDIG_DACPWM_CTRL to 0x58. 

. Program ACDCDIG_I2S_CKRO and ACDCDIG_I2S_CKR1 to set I2S RX related registers. 
. Program ACDCDIG_I2S_CLR to clear RX logic. 


NOU BRWNE 
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8. Program ACDCDIG_I2S RXCRO and ACDCDIG_I2S RXCRI1. 

9. Program SYS_GRF_SOC_CON6[11] to 1’b1 and program registers of I2S3 that is 
connected to Digital Audio Codec. Don’t start transfer at this time. 

10. Program DAC related registers such as ACDCDIG_DACHPF, ACDCDIG_DACVUCTL and 
ACDCDIG_DACCFG1 to achieve basic configuration. 

11. Program ACDCDIG_I2S_XFER to start I2S RX. 

12. Program registers of I2S3 outside Digital Audio Codec to start TX. 

13. Program ACDCDIG_DACDIGEN to enable digital DAC channels. From now on, the Digital 
Audio Codec begins to work. 

Steps to configure Digital Audio Codec to end audio PWM mode 0 transfer are as follows. 
1. Program registers of I2S3 to stop TX and ACDCDIG_I2S_XFER to stop RX. 

2. Program ACDCDIG_DACPWM_CTRL to 0x0. 

3. Program ACDCDIG_DACDIGEN to disable digital DAC channels. 

4. Program ACDCDIG_DACCLKCTRL to 0x0. Wait ACDCDIG_DACCLKCTRL.dac_sync_status 
until read back to be 1’b0. 

Steps to configure Digital DAC to work in audio PWM mode 1 are as follows. 

. Program CRU in the SOC system to achieve the operation frequency of Digital DAC. 

. Program ACDCDIG_DACCLKCTRL to 0x3d. 

. Program ACDCDIG_DACSCLKRXINT_DIV if Digital DAC I2S RX acts as master. 

. Program ACDCDIG_DACPWM_CTRL to 0x68. 

. Program ACDCDIG_I2S_CKRO and ACDCDIG_I2S_CKR1 to set I2S RX related registers. 
. Program ACDCDIG_I2S_CLR to clear RX logic. 

. Program ACDCDIG_I2S RXCRO and ACDCDIG_I2S RXCRI1. 

. Program SYS_GRF_SOC_CON6[11] to 1’b1 and program registers of I2S3 to start TX. 

. Program ACDCDIG_I2S_XFER to start I2S RX. From now on, the Digital Audio Codec 
begins to work. 

Steps to configure Digital Audio Codec to end audio PWM mode 1 transfer are as follows. 
1. Program registers of I2S3 to stop TX and ACDCDIG_I2S_XFER to stop RX. 

2. Program ACDCDIG_DACPWM_CTRL to 0x0. 

3. Program ACDCDIG_DACCLKCTRL to 0x0. Wait ACDCDIG_DACCLKCTRL.dac_sync_status 
until read back to be 1’b0. 


OOANADU KRWNE 
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Chapter 28 Voice Activity Detect (VAD) 


28.1 Overview 


Voice Activity Detect (VAD) is used to detect the amplitude of voice which is received by Analog 
Mic, I2S Digital Mic or PDM digital Mic when SoC is in low power mode. If the amplitude of 
voice is over threshold, the VAD will assert interrupt to wake up SoC, then SoC will exit low 
power mode. 


VAD supports the following features: 
Support AHB bus interface 
Support read voice data from I12S1, PDMO 


Support to configure the voice source address 

Support to configure increment or fixed for the direction of voice data address 
Support DMA request and acknowledge 

Support transfer 1~8 burst per DMA request 

Support read 1~8 Mic voice data, and only support single Mic voice detection, user 
can select any Mic voice data to detect the amplitude of voice 

Support 16/24 bits voice data 


Support voice amplitude detection 


Support an Amplifier for the voice data 

Support a IIR high pass filter for the voice frequency band, and the filter coefficient 
can be configured 

Support a voice detect threshold that take the ambient noise to account 


Support Multi-Mic array data storing 


Buffer memory is shared with Internal SRAM 

The start and end address of storing can be configured 

When current storing address is up to end address, it will loop to start address and 
overlap previous data, it will also assert a flag 

Support 3 data storing mode: mode O start storing data after the voice detect event, 
mode 1 start storing after VAD is enabled and mode 2 do not storing data 

Support storing data through bus or ram write interface 


Support a level combined interrupt 


Support voice detect interrupt 
Support time out interrupt 
Support transfer error interrupt 
Support data transfer interrupt 


28.2 Block Diagram 


VAD comprises with: 

AHB_MASTER: AHB Master Interface 
AHB_SRAM_IF: AHB Slave Interface 
VAD_REG_BANK: Register bank 
DMAC_ENGINE: DMA control engine 
VAD_DET: Voice detection 
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Interrupt 
pa Sante oS, }<—> ahb_sram_if —~») vad_reg_bank > 
\ | 
\ A 
| 2) 
| Internal =) 
; SRAM | ~—"f vad_det 
\ 
l, dma_req/ack zi = = aan + 
L-----~-~-- 1 I 
t—+-> ahb_master «——» dmac_engine 


Fig. 28-1 VAD Block Diagram 
28.3 Function Description 


28.3.1 DMAC_ENGINE 

DMAC_ENGING is used to read voice data from one of I2S_8CH_O or PDM, and it can store all 
channels data to Internal SRAM. If the bus can be access, user can configure to store through 
bus. Otherwise user should configure to store through ram write interface. When VAD is 
working, user can change the data storing mode dynamically. The storing address can be 
continuous transition or be spitted. 


The voice data can be 16 or 24 bits: 

@ When it’s 16 bits, it must be half word transfer mode that low 16 bits in a word for left 
channel and high 16 bits in a word for right channel. 

@ When it’s 24bits, it must be word transfer mode that only 24 bits data is valid in a word, 
and it support left or right justified. 


DMAC_ENGING also select and send one channel data to vad_det for voice detection. vad_det 
only support 16 bits data to detect the amplitude of voice, so when the voice data is 24 bits, 
user can use the high or low 16 bits in 24 bits. 

@ When use high bits, the data value will be divided by 256. 

@ When use low bits, the data value will be saturation to 16 bits. 

28.3.2 VAD_DET 

VAD_DET is used to detect the amplitude of voice. 


vad_det 


voice_data —-» Amplifier >  IIRHPF > a. int_trigger 
> INT_GEN poy 


—— 


Noise 


FN (A 
Calculate \ X g qe J 


| 


noise_level  sound_thd 
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Fig. 28-2 VAD_DET Block Diagram 
Amplifier 
voice_amplitude_amplified=gain*voice_amplitude_original/8. 
IIR HPF 
There is a high pass filter for the human voice frequency band, the filter is a two order direct 
I type IIR. The following formula describes: 
y(n)=-a1*y(n-1)-a2*y(n-2)+b0*x(n)+b1*x(n-1)+b2*x(n-2) 


The coefficient al, a2, b0O, b1 and b2 are all quantified by multiplying 16384 and represented 
as 16 bits, the result in follow registers that can be configured: iir_anum_0O, iir_anum_1, 
iir_anum_2, iir_aden_1 and iir_aden_2. 


The output of HPF need some time to achieve convergence after VAD is enabled. 

Noise Calculate 

VAD support a voice detection threshold that take the ambient noise to account: 

@ VAD calculate the average amplitude of voice data within noise_sample_num samples, the 
result is regard as the noise value of one frame. The noise value of last 128 frames also 
can be configured directly. 

@ VAD find the minimum noise value within noise_frm_num frames, the result is regard as 
the noise_min(minimum noise value).User can configure min_noise_find_mode to change 
the mode to find the minimum noise. 

@ The noise_min will be smooth updated to noise_abs(current noise value), the formula is 
as follow: noise_abs= (noise_abs * noise_alpha + noise_min * (256-noise_alpha)/256. 
noise_abs will be updated once every frame. noise_abs also can be configured directly, 
and it is not clear until VAD is reset. 

Voice Detect Threshold 

The final threshold is sound_thd + noise_abs * noise_level. 

INT_GEN 

VAD support 3 modes to assert the voice detection interrupt. 

@ Normal mode: When equal or more than a number (vad_con_thd) of continuous samples 
over the threshold, the voice detection interrupt will be asserted. The vad_con_thd can be 
configured by register. 

@ Allow an exception mode: base on normal mode, it can be configured to allow exceptions 
during continuous sample judgment. The exception number can be configured by register. 
When the exceptions is more, the voice detect condition is less strict. 

@ Accumulating mode: A counter is used for accumulating, the counter will plus 1 when 
current sample is over threshold (it will not plus when it reach maximum value 256), the 
counter will minus 1 when current sample is not over threshold (it will not minus when it 
reach 0); When the counter is equal or more than a number (vad_con_thd), the voice 
detection interrupt will be asserted. Compare with normal mode, the voice detect condition 
is less strict when use the same value of vad_con_thd. 
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28.4 Register Description 
28.4.1 Registers Summary 


pares Description 
Value ‘i 


VAD_CONTROL 0x0000__|W__|0x03000000 [Control register 
0x0004 |W |0x00000000 |Voice source address register _| 
w__|o 
w__|o 
ia) 


0x004c x00000000 
xfff88000 |RAM start address register 

Oxfffbfff8 RAM end address register 

0 


0x0054 —_|w 
VAD_RAM CUR ADDR __ |0x0058 x00000000 |RAM current address register 
VAD_DET_CONO 0xo05c |w  |0x01024008 |Detect control register0 
0 


W 
W 
W 
W 
W 
W 
W 
W 
W 


VAD_DET_CON2 0x0064 |W |0x3bf5e663 [Detect control register2 
VAD_DET_CON3 oxo06s |W |0x3bf58817 |Detect control register3 


VAD_DET_CON4 
VAD_DET_CON5 0x0070 0x00000000 
VAD_INT 0x0074 |w — [0x00000200 
VAD_AUX_CONO 0x0078 
VAD SAMPLE CNT 


RAM start ter f 
VAD _RAM_ START ADDR 0x0080 Oxftf88000 start address register for bus 
BUS write mode 


VAD _RAM_END ADDR B 0x0084 W OxftrbFrrs RAN end address register for bus 
US write mode 
W 


VAD_DET CON1 0x0060 x04ff0064 |Detect control register1 


VAD _RAM_CUR_ ADDR_ BU RAM current address register for 
S 0x0088 


0x00000000 ; 
bus write mode 
VAD AUX CONI1 0x008c 


0x00000000 |Auxiliary control register1 
0x00000000 |Noise first data register 
lw |0x00000000 |Noise last data register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
28.4.2 Detail Register Description 

VAD_CONTROL 

Address: Operational Base + offset (0x0000) 


Description 
vad_det_channel 
Index of the channal for voice detect, from channel 0 to channel 
7 
voice_24bit_sat 
The mode of voice 24bit data change to 16bit 


1'bO: Get the high 16bit data(divided by 256) 
1'b1: Saturation from 24bit to 16bit 
voice_24bit_align_mode 

Align mode of channel 24bit width 

1'bO: 8~31bits is valid 

1'b1: 0~23bits is valid 
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| Bit |Attr| Reset Value 


voice_channel_bitwidth 
26 RW |0x0 1'bO: 16bits 
1'b1: 24bits 
voice_channel_num 
a eT channel number, the value N means N+1 channel 


soe reserved 


vad_mode 

2'hO: Begin to store the data after voice detect 
21:20)/RW |Ox0 2'h1: Begin to store the data after VAD is enable 

2'h2: Don't store the data 

2'h3: Reserved 


19:15|RO_|oxo reserved 


source_fixaddr_en 
14 rw loxo Direction of source address 
1'bO: Increment 
1'b1: Fixed 
incr_length 
13:10;/RW |0x0 INCR burst length, 0~15 is valid. 
It is valid when source_burst is set to 3'h1. 


source_burst_num 
9:7. |RW |0Ox0 
Source burst number per dma_req, the value N means N+1 burst 


source_burst 
3'hO: SINGLE 
3'h1i: INCR 

6:4 |RW |Ox0 3'h3: INCR4 
3'h5: INCR8 
3'h7: INCR16 
Others: Reserved 
source_select 
Voice source select 
3'hO: I2SO0 

3:1 |RW |0x0 3h1: 1251 
3'h2: PDM 
Others: Reserved 
vad_en 
VAD enable 

Ee 1'bO: Disable 

1'b1: Enable 


VAD _ VS ADDR 
Address: Operational Base + offset (0x0004) 


| Bit [attr] Reset Value 


31:0 |Rw loxoo000000 |¥S-29¢" 
Voice source address 
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VAD_ TIMEOUT 
Address: eaten Base + offset (0x004c) 


[Attr| Reset | Reset Value | Description 


work_timeout_en 
Work timeout enable 
RW |0x0 
* 1'b0: Disable 
1'bi: Enable 


idle_timeout_en 
rw loxo Idle timeout enable 

1'bO: Disable 
1'b1: Enable 
work_timeout_thd 

vole en work timeout threshold, the unit is one cycle of hclk 
idle_timeout_thd 

SxOOON Idle timeout threshold, the unit is one cycle of hclk 


VAD RAM START ADDR 
Address: Operational Base + offset (0x0050) 


"pit [Attr[Reset Value| ——SS~SCéi scription Cd 
ram_start_addr 

31:0 |RW |0Ox00000000 |RAM start address to store voice data, the address must be 
double word alignment 


VAD _ RAM END ADDR 
Address: Operational Base + offset (0x0054) 


| Bit |Attr Reset Value Description 


ram_end_addr 
31:0 |RW |OxO0000000 |RAM end address to store voice data, the address must be double 
word alignment 


VAD RAM CUR ADDR 
Address: Operational Base + offset (0x0058) 


[Bit [Aattr| Reset Value 


ram_cur_addr 
RAM current address to store voice data, The last valid double 
word data is at address ram_cur_addr-Ox8. 

31:0 RW |ox00000000 When the ram_loop_flag is valid, the valid voice aate will be 
ram_cur_addr ~ ram_end_addr ~ loop to ram_begin_addr ~ 
ram_cur_addr-Ox8. 

When the ramp_loop_flag is not valid, the valid voice data will be 
ram_begin_addr ~ ram_cur_addr-0x8 


VAD DET CONO 
Address: Operational Base + offset (0x005c) 
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| Bit _|Attr| Reset Value 


RO {0x0 reserved 


vad_thd_mode 

Threshold mode for vad_con_thd 
2'b00: Normal mode 

2'b01: Allow an exception mode 
2'b10: Accumulating mode 
2'b11: Reserved 


dis_vad_con_thd 

In the determining of continuous sample number exceed 
27:24|RW |0x1 threshold, allow some number of sample as an exception. It's 

valid only when vad_thd_mode=1. 

When this value is lower, the voice detect condition is more strict 


29:28|/RW |Ox0 


vad_con_thd 

When continuous sample number(>=vad_con_thd) exceed 

threshold, then assert the vad_det interrupt, the value N means 
23:16|RW |ox02 pene en nenge is 

N+1. 

When this value is higher, the voice detect condition is more 

strict 


15 |RO_|oxo reserved 


noise_level 

14:12;|RW |0x4 Noise level, valid value is Ox1~0x6 
when this value is higher, the voice detect condition is more strict 
gain 
The gain control of voice data amplifier, the value of gain is 

Bre eee ieee unsigned and is valid from 0 to 4095. 
voice_amplitude_amplified=gain*voice_amplitude_original/8. 


VAD DET CON1 
Address: Operational Base + offset (0x0060 


Bit |attr/ResetValue/ ss ieescription 
31 |Ro_joxo reserved 


min_noise_find_mode 
Minimal noise value find mode 

30 rw loxo 1'bO: Always find the value at the range of noise_frm_num 
1'b1: When receive N frame: if N is less than noise_frm_num, 
find the value at the range of N; if N is more than 
noise_frm_num, find the value at the range of noise_frm_num 


clean_noise_at_begin 

1'bO: The noise will be clean only at the begin of the first time 
29 RW |0x0 VAD is enable after reset 

1'b1: The noise will be clean every time at the begin of VAD is 

enable 
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| Bit |Attr| Reset Value 


force_noise_clk_en 
F noise calculate clk enable 
28 _|Rw |oxo Cee or . 
1'bO: The clock will be auto gating for low power 
1'b1: The clock will be always enable 


27 |RO_|oxo reserved 


clean_iir_en 
Clean IIR filter when VAD is disable 
26 RW |0x1 
‘ 1'bO: Not clean 
1'b1i: Clean 


noise_sample_num 

The number of sample in one frame to calculate the noise, the 
25:16|/RW |OxOff value N means N+1 sample. 

When this value is higher, the voice detect condition is more 

strict 

sound_thd 
15:0 |RW |0x0064 Initial sound threshold 

when this value is higher, the voice detect condition is more strict 


VAD DET CON2 
Address: Operational Base + offset (0x0064 


Bit [attr] Reset Value 


iir_anum_0O 
31:16 | RW pea IIR numerator coefficient bO 


noise_alpha 
15:8 |RW /Oxe6 The update smooth speed of noise 
When this value is lower, the voice detect condition is more strict 


7 [RO joxo reserved 
noise_frm_num 
rw lox63 The number of frame to calculate the noise, the value N means 
N+1 frame. 
When this value is lower, the voice detect condition is more strict 


VAD DET CONS3 
Address: Operational Base + offset (0x0068) 


[Attr| Reset Value 


31:16/RW |ox3bf5 lir_anum_2 
IIR numerator coefficient b2 


15:0 IRW |0x8817 ir_anum_1 
IIR numerator coefficient b1 


VAD DET CON4 
Address: Operational Base + offset (0x006c) 
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Reset Value 


iir_aden_2 
st:t6|aw | OxBRep IIR demoninator coefficient a2 


iir_aden_1 
OXER?® IIR demoninator coefficient al 


VAD DET CONS 
Address: Operational Base + offset (0x0070) 


VAD_INT 
Address: Operational Base + offset (0x0074) 


Reset Value 
0 


ramp_loop_flag_bus 

RAM adress loop flag for AHB bus interface write mode. Only valid 
when bus_write_addr_mode=1'b1. 
1'bO: Not loop 

1'b1: Loop 

vad_data_trans_int 

VAD data transfer interrupt 

1'bO: Interrupt not generated 
1'b1: Interrupt generated 
vad_data_trans_int_en 

VAD data transfer interrupt enable 
1'b0O: Disable 

1'b1: Enable 

vad_idle 

VAD idle flag 

1'bO: Not idle 

1'b1: Idle 

ramp_loop_flag 

RAM address loop flag 

1'bO: Not loop 

1'b1: Loop 

work_timeout_int 

Work timeout interrupt 

1'bO: Interrupt not generated 
1'b1: Interrupt generated 
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Reset Value 


VAD_ AUX CONO 


idle_timeout_int 

Idle timeout interrupt 

1'bO: Interrupt not generated 
1'b1: Interrupt generated 
error_int 

Error interrupt 

1'bO: Interrupt not generated 
1'b1: Interrupt generated 
vad_det_int 

VAD detect interrupt 

1'bO: Interrupt not generated 
1'b1: Interrupt generated 
work_timeout_int_en 

Wrok timeout interrupt enable 
1'bO: Disable 

1'b1: Enable 
idle_timeout_int_en 

Idle timeout interrupt enable 
1'bO: Disable 

1'b1: Enable 

error_int_en 

Error interrupt enable 

1'bO: Disable 

1'b1: Enable 

vad_det_int_en 

VAD detect interrupt enable 
1'bO: Disable 

1'b1: Enable 


Address: Operational Base + offset (0x0078 


Reset Value 


reserved 


sample_cnt_en 
Sample counter enable 
1'bO: Disable 


1'b1: Enable 

int_trig_ctrl_en 

The VAD detection interrupt trigger control enable. 

1'bO: Disable, the VAD detection interrupt is always trigger 
1'b1: Enable, the VAD detection interrupt trigger is controlled by 
int_trig_valid_thd 
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| Bit |Attr| Reset Value 


Reset Value | 
int_trig_valid_thd 
VAD detection interrupt trigger valid threshold. The VAD 
27:16}RW |0x000 detection interrupt will be triggered valid after sample_cnt exceed 
int_trig_valid_thd. 
The value N means N+1,The unit is one voice sample point. 
RO |oxo 


x0 reserved 


ram_write_rework_addr_mode 

The rework address for RAM interface write mode. 
1'bO: Store the data from the current address 
1'b1: Store the data from the start address 


bus_write_rework_addr_mode 

The rework address for bus write mode. 

1'bO: Store the data from the current address 
1'b1: Store the data from the start address 


0 
0 


0x0 


Xx 
Xx 


0 
bus_write_addr_mode 
The address selection when use AHB bus interface write mode. 
1'bO: Use RAM_START_ADDR, RAM_END_ADDR, 

0 RAM_CUR_ADDR(same with RAM interface write mode). The 
internal address will continuous when dynamic change between 
bus write mode and RAM interface write mode. 
1'b1: Use RAM_START_ADDR_BUS, RAM_END_ADDR_BUS and 
RAM_CUR_ADDR_BUS. 


data_trans_kbyte_thd 
Data transfer number threshold, the unit is KByte. The value N 
means N+1 KByte. The interrupt is generated per 
data_trans_kbyte_thd+1 KBytes. 

0x0 
data_trans_trig_int_en 
Trigger an interrupt for data transfer, It's valid only when 
bus_write_en=1'b1. 
1'bO: Disable 
1'b1: Enable 
dis_ram_itf 
Disable write voice data to Internal SRAM through RAM interface 
1'bO: Enable ram interface 
1'b1: Disable ram interface 
bus_write_en 
Enable write voice data to Internal SRAM through AHB bus 
interface 
1'bO: Disable 
1'b1: Enable 


VAD SAMPLE CNT 
Address: Operational Base + offset (0x007c) 
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| Bit _|Attr| Reset Value 


t 
31:0 oxooo00000 /SamPle_cn 
Sample counter 


VAD RAM START ADDR BUS 
Address: Operational Base + offset (0x0080) 


| Bit |Attr Reset Value Description 


ram_start_addr_bus 

RAM start address to store voice data, the address must be 
See ve | Oke double word alignment. Only used for bus write mode and when 

bus_write_addr_mode=1'bl1. 


VAD RAM END ADDR BUS 
Address: Operational Base + offset (0x0084) 


[Bit [Aattr| Reset Value 


ram_begin_addr_bus 

RAM start address to store voice data, the address must be 
SEC) RNG eee nceors double word alignment. Only used for bus write mode and when 

bus_write_addr_mode=1'b1. 


VAD RAM CUR ADDR BUS 
ican nee REECE] Base + offset (0x0088) 


[Attr| Reset | Reset Value | Description 
ram_cur_addr_bus 
RAM current address to store voice data. Only used for bus write 
mode and when bus_write_addr_mode=1'b1. The last valid 
double word data is at address ram_cur_addr_bus-0x8. 

31:0 |RW |OxO0000000 |When the ram_loop_flag_bus is valid, the valid voice data will be 
ram_cur_addr_bus ~ ram_end_addr_bus ~ loop to 
ram_begin_addr_bus ~ ram_cur_addr_bus-Ox8. 

When the ramp_loop_flag is not valid, the valid voice data will be 
ram_begin_addr_bus ~ ram_cur_addr_bus-0x8 


VAD_AUX CON1 
Address: Operational Base + offset (0x008c) 


Bit_[atr [Reset Value 
Bii7|Ro [oxo —iresewed —SOC=“‘*‘“*S*S*~‘“‘“*S*S*“‘“‘*‘“SCSCSCS~* 


data_trans_int_mode_sel 

rw loxo Data transfer number threshold selection for interrupt trigger 
1'b0O: Data_trans_kbyte_thd 
1'b1: Data_trans_word_thd 


data_trans_word_thd 

Data transfer number threshold, the unit is word. The value N 
15:0 [RW |oxo000 fee eet 

means N+1 words. The interrupt is generated per 

trans_word_thd+1 words. 
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VAD NOISE FIRST DATA 
Address: Operational Base + offset (0x0100 


| Bit |attr|ResetValue| ss ieescription 
31:16|RO_|oxo reserved 


noise_first_data 
15: RW = 7 
15:0 Jaw eee Noise first data 


VAD NOISE LAST DATA 
Address: Operational Base + offset (OxO02fc 


Bit |Attr| Reset Value 
31:16|RO oxo reserved 


noise_last_data 
15: RW ae 
15:0 Jaw eee Noise last data 


28.5 Application Notes 


28.5.1 VAD usage flow 
VAD usage flow is shown as following figures. 


Step12: Recover voice data sample 
rate(optional) 


Step1: SoC at normal mode HH —— 


| No task or interactive 


Step11: Keyword Detection( 


Step2: Stop DMA controller backtracking data transfered by 
| VAD and data transferred by DMA ) 


Step3: Change voice data sample 
rate(optional) 


Step9: Disable VAD and poll until 
VAD idle(Optional) 


| I 


Step5: Configuration and enable Step8: Configure and enable DMA 
VAD to use ram write interface controller 


| vad_interrupt | 


Step6 :SoC enter | : 
eas eS ae po u——————> Step7: SoC exit lower power mode 


Step10:Enable CPU interrupt 


Step4: Disable CPU interrupt 


Fig. 28-3 VAD usage flow (only used ram write interface mode) 
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Step12: Recover voice data sample 


Step1: SoC at normal mode jH—§£—_—— : 
rate(optional) 


| No task or interactive t 


Step11: Disable VAD and poll until 


Step2: Stop DMA controller VAD idle(Optional) 


1 fierrora find 


Step3: Change voice data sample no keyword find sieplo Keyword Der cuen 
d Ps Sieatlen al backtracking data transfered by 
i | VAD) 
Step4: Disable CPU interrupt Step9:Enable CPU interrupt 
Step5: Configure VAD to ram write Step8: Configure VAD to bus write 
interface mode mode 


| I 


Step6 :SoC enter lower power vad_interrupt 


Step7: SoC exit | d 
Sra ep7: SoC exit lower power mode 


Fig. 28-4 VAD usage flow (use bus mode and ram write interface mode) 


@ Step3, step12 are optional, user should consider the power consumption and keyword 


detection accuracy for these steps. 


@ Disable VAD step is optional, user can keep VAD working, and use it as a DMA Controller. 
28.5.2 VAD configuration usage flow 


Set VAD_VS_ ADDR.vs_addr=I2S_ 8CH_0O base address + I2S 8CH_INCR_RXDR. 


Set VAD_RAM_BEGIN_ADDR.ram_begin_addr and VAD_RAM_END_ADDR.ram_end_addr, 


the address should match with the Internal SRAM sharing scheme. 
Set to bus write mode or ram interface mode when enable VAD 


Set VAD_AUX_CONO.bus_write_en=0, and VAD_AUX_CONO.dis_ram_itf =O toenable 


VAD as ram interface write mode. 


Set VAD_AUX_CONO.bus_write_en=1, and VAD_AUX_CONO.dis_ram_itf =1 to enable 


VAD as bus write mode. 
Adjust the sensitivity of voice activity detect by setting follow registers: 
VAD_DET_CONO.noise_level 
VAD_DET_CONO.vad_con_thd 
VAD_DET_CONO.dis_vad_con_thd 
VAD_DET_CONO.vad_thd_mode 
VAD_DET_CON1.noise_sample_num 
VAD_DET_CON1.sound_thd 
VAD_DET_CON2.noise_frm_num 
VAD_DET_CON2.noise_alpha 
Set the iir_anum_0~3 and iir_aden_1~2 to adjust the IIR HPF coefficient. 
For 48Khz sample rate: 
iir_anum_0O: 0x382d 
iir_anum_1i: Ox8fa5 
iir_anum_2: 0x382d 
iir_aden_1: 0x909b 
iir_aden_2: 0x3150 
For 16Khz sample rate (default): 
iir_anum_0O: Ox3bf5 
iir_anum_1: 0x8817 
iir_anum_2: Ox3bf5 
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iir_aden_1: 0x8858 

iir_aden_2: 0x382b 

For 8Khz sample rate: 

iir_anum_0O: Ox3e9f 

iir_anum_1: Ox82c2 

iir_anum_2:0x3e9f 

iir_aden_1: 0x82c9 

iir_aden_2: 0x3d46 

Set DET_CONS5.noise_abs to ambient noise which is calculated by software. 

Set VAD_NOISE_DATA+ offset to initial the noise data of all frames. The frame number is 
VAD_DET_CON2.noise_frm_num. 

The first frame noise data address is VAD_NOISE_DATA, the second frame noise data 
address is VAD_NOISE_DATA+0x4, and so on. 

Set VAD_INT.vad_det_int_en=0x1 to enable the interrupt. 

Set VAD_AUX_CONTROL to disable detection at the beginning after VAD is enabled. 

Set sample_cnt_en=O0x1 

Set int_trig_ctrl_en=0x1 

Set int_trig_valid_thd to appropriate value, it recommended configuration to 4ms. 

For 48Khz sample rate: int_trig_valid_thd= OxcO 

For 16Khz sample rate: int_trig_valid_thd= 0x40 

For 8Khz sample rate: int_trig_valid_thd= 0x20 

Set VAD_CONTROL register: 

Set source_select=0x1, select I2S_8CH_O 

Set source_burst=0x3, select INCR4 burst type 

Set source_burst_num=0x0, select 1 burst transfer per DMA request 

Set vad_mode=O0x0O, select Mode 0 

Set voice_channel_num=0x7, all voice channel number is 8 

Set voice_channel_bitwidth=0x0O, voice data width is 16 bits 

Set vad_det_channel=0x0O, use channel 0 to voice activity detect 

Set vad_en=0x1, enable VAD 

After above setting, VAD will start to work and system can enter low power mode. 

When VAD is working, user can configure the VAD_AUX_CONO.bus_write_en and 
VAD_AUX_CONO.ram_itf_dis to change the data storing mode dynamically. The 
storing address can be continuous transition or be spitted. It’s controlled by 
following bits: 

VAD_AUX_CONO.bus_write_addr_mode 

VAD_AUX_CONO. bus_write_rework_addr_mode 

VAD_AUX_CONO. ram_write_rework_addr_mode 


28.5.3 Data Transfer Interrupt usage flow 
When VAD is working at bus write mode. User can get data transfer interrupt by following 
additional configuration. 


Set VAD_AUX_CONTROL.data_trans_trig_int_en=O0x1 
Set VAD_AUX_CONTROL.data_trans_kbyte_thd at appropriate value 
Set VAD_INT.vad_data_trans_int_en=0x1 


28.5.4 Timeout configuration usage flow 


Set VAD_TIMEOUT. idle_timeout_thd=Oxfffff, set VAD_TIMEOUT.idle_timeout_en=0x1, 
set VAD_INT.idle_timeout_int=0x1. After above setting, a counter is increase at AHB 
clock when dmac_engine is idle, the counter will be clear to 0 once dmac_engine start to 
read voice data. An interrupt will be asserted when the counter up to idle_timeout_thd. 
This idle timeout is used for I2S/PDM work fail (Don’t assert DMA request for a long 
time). 

Set VAD_TIMEOUT.work_timeout_thd=O0x3ff, set VAD_TIMEOUT.work_timeout_en=0x1, 
set VAD_INT.work_timeout_int=0x1. After above setting, a counter is increase at AHB 
clock when dmac_engine is busy, the counter will be clear to 0 once dmac_engine is idle. 
An interrupt will be asserted when the counter up to work_timeout_thd. This work 
timeout is used for bus transmission congestion (a burst transferring is not completed 
for a long time). 
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Chapter 29 CAN 


29.1 Overview 


CAN (Controller Area Network) bus is a robust vehicle bus standard designed to allow 
microcontrollers and devices to communicate with each other in applications without a host 
computer. It is a message-based protocol, designed originally for multiplex electrical wiring 
within automobiles to save on copper, but is also used in many other contexts. 


29.2 Features 


The features listed below which may or may not be present in actual product, may be 
subject to the third party licensing requirements. Please contact Rockchip for actual product 
feature configurations and licensing requirements. 

CAN controller supports the following features: 


Support CAN 2.0B protocol 

Support 32-bit APB bus 

Support transmit or receive CAN standard frame 

Support transmit or receive CAN extended frame 

Support transmit or receive data frame, remote frame, overload frame, error frame and 
frame interval 

Support transmit or receive error count 

Support acceptance filtering 

Support Bit error, Bit stuffing error, Form error, ACK error and CRC error 
Support multiple types of interrupt and all interrupt can be masked 
Support CAN controller status query 

Support capture the bit position of arbitration section where the arbitration was lost 
Support error code check 

Support self-test mode 

Support single sample and three sample configurable 

Support SJW(Resynchronization Jump Width) configurable 

Support BRP(system prescale coefficient) configurable 

Support bit timing configurable 

Support loop-back mode for self-test operation 

Support silent mode for debug 

Support receive self-transmit data mode(rxstx_mode) 

Support TX data and RX data order select 

Support RX data cover mode 

Support auto retransmission mode 

Support auto bus on after bus-off state 

Support space_rx_mode 

Support transmitter delay compensation and SSP position configurable 
Support sleep mode 

Support timestamp 

Support transmit event FIFO 

Support 2 transmit buffers 

Support receive buffer/FIFO mode 

Support protocol exception event 

Support DMA 
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29.3 Function Description 
29.3.1 Block Diagram 


tx_data 


a APB BIT |_| 
~ RINGS Ne TIMING rx_data 


int_cpu REGISTER STREAM 


=] mexell 4 PROCESS 


ERROR RECEIVING 
PROCESS FILTER 


Fig. 29-1 CAN Controller Block Diagram 
This version of CAN controller includes the previous version of CAN logic in compliance with 
old software application and new version of CAN logic with new software application. 


29.3.2 ACCEPTANCE FILTER 

The acceptance filter performs filtering using the acceptance ID register and the ID mask 
register. The acceptance filter uses multiple-time filtering. It includes the old version 
receiving filter and five addition ID filters. Each ID filter pair has a Filter Mask register and a 
Filter ID register. Each filter pair is controlled by corresponding FILTER CTRL bit in AFR 
register. For each pair using ID register and ID mask register (controlled by acceptance filter 
register) sampling all the bits of the ID, it is compared with the ID register. It is not a 
comparison every time a bit is sampled. And don’t check the bit in the ID mask register that 
is 1. Once all the ID bits have passed the filtering, the controller considers the frame data as 
the desired ID, thereby performing the next operation. 


29.3.3 BIT TIMING 

29.3.3.1 Bit Timing Logic 

The bit timing logic controls the sampling point position through the buffer bits in the timing 
register to ensure the accuracy of the data sampling. The bit timing logic receives the clock 
frequency division signal for identification, sets the bus timing parameters, establishes 
synchronization parameters, and adjusts the bus transmission rate. At the same time, the 
bus is monitored and the message to be sent is transmitted to the bus at the set timing. 
According to the provisions of the CAN protocol: the CAN bus is always at a high level when 
no message is sent, and the continuous recessive bit is monitored on the bus. At this time, 
the bus is in an idle state, and the arbitration priority is low, ready to receive data at any 
time. When the bus detects a transition from a recessive bit to a dominant bit, it is proved 
that the frame start bit starts transmitting, and the bus performs a hard synchronization in 
the bit start sync segment. Then, in the process of receiving the message, once the edge of 
the transition close to the sampling point is detected and the edge of the edge and the 
synchronization segment have a phase error lower than the synchronization width (SJW is 
taken when the value exceeds SJW), the controller executes once resynchronization, 
resynchronization can be performed multiple times during one data transmission. 


29.3.3.2 Bit Timing Definition 
The transmission time of each bit is divided into 4 parts: 
t t +t 


nbt sync _ seg prop _seg = hnaxe _segl + © since _seg2 


tsync_seg, Uprop_seg, tphase_seg1 and tphase_seg2 are integer multiples of the unit time(tsck), and 
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this unit time is a specific multiple of the system clock, which is determined by the division 
factor BRP in the bus timing register: 1. The counter is obtained by the BRP operation; 2. 
The system clock is counted by the counter; 3. When the limit is reached, a clock with a 
period of tscx is generated. 
In the system design, considering the cyclical occurrence of each time period, a state 
machine with three states is used in the bit timing design. The three states correspond to 
the sync segment(sync_seg) and the phase buffer segment 1 
(phase_seg1=phase_segi+prog_seg) and the phase buffer segment 2 (phase_seg2), 
respectively. Where PHASE_SEG1 range: 1~16; PHASE_SEG2 range: 1~8; BRP range: 
1~64. 

1xt 


Lone _ seg = selk 


trop see + * phase seg = tren X (8X TSEGI.3 +4 x TSEGI.2 + 2x TSEG1.1+ TSEG1.0+1) 
t mnase_see? = teen X (4X TSEG2.2 + 2x TSEG2.1+ TSEG1.0+1) 


Define a counter to count tscn When the count reaches the TSEG1, TSEG2 defined in the bus 
timing register and the length of the synchronization segment defined in the design, the 
system will generate the corresponding transition conditions: go_seg1, go_seg2, go_sync. 
By judging these transition conditions, the control state machine cycles through the above 


three states. 
- ZS 


Coast) segl Corse st) seg2 


Fig. 29-2 Bit timing FSM 


Mei) esos: ee eee 


0 
0 
0 
1 
0 
0 
0 


TPP eDIeEo RePeOreRLo Merson 


Fig. 29-3 Bit timing waveform diagram 
29.3.3.3 Sampling Point and Sending Point 
Sampling Point: According to the agreement, the sample point should be between 
phase_segi and phase_seg2. It is designed to be in the position of phase_seg2 
synchronization. The sampling pulse width is defined as one system clock cycle. Considering 
the accuracy of sampling, you can use the method of taking three samples to take the 
mean. The interval between each sample point is one tsck. 
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zl ® tcLk Baud Rate Prescaler (BRP) 


— | tgcy a 


I. ‘TSEG1 aR ttsEG2 — 
tSYNCSEG 


nominal bit time ——————————_> 


SYNC TSEG1 TSEG2 TSEG1 
SEG SEG 


4 


' i MGK628 
sample point(s) 


Possible values are BRP = 000001, TSEG1 = 0101 and TSEG2 = 010. 
Fig. 29-4 Three sampling diagram 
Sending Point: The location of the transmit point should be at the beginning of each bit 
time according to the protocol, and it is designed to synchronize it with the go_sync signal. 
In addition, if it is in sync or resynchronize, transmit point will be valid immediately. 


29.3.3.4 Bit Synchronization 
With the synchronization method, one or more nodes that satisfy the synchronization 
condition align their synchronization segments with the transmission data on the bus ata 
specific time. Synchronization occurs on the 1-to-0 transition edge in order to control the 
distance from the transition edge to the sample point. Two synchronization methods are 
defined in the CAN bus communication protocol: hard synchronization and 
resynchronization. 

Hard sync: All nodes must be synchronized to the leading edge of the starting frame of the 
node that first started transmitting the message. At the beginning of each frame of data, a 
synchronization action is taken between the nodes. 

Hard synchronization implementation method: determine whether the bus state meets the 
frame start condition specified in the protocol, and the node is not in the state of the data to 
be transmitted. At this time, a hard synchronization flag signal hard sync is generated, and 
the pulse width is a system clock; The hard sync entry is added to the control condition of 
the go_segi1 signal, and go_seg1 is valid immediately when the hard sync signal is '1’. 
Therefore, once the hard synchronization condition is met, the system enters the 
phase_segi segment, thereby achieving synchronization. 


|! i 


sample point 
hard_syne 
rx_idle 
rx_inter 


OE 


Fig. 29-5 Hard sync waveform diagram 
Resynchronization: In addition to generating hard synchronization at the beginning of 
each frame of data, the CAN bus communication protocol also specifies the transmission of 
data for each frame. When the timing coordination between the nodes is not ideal, it will be 
resynchronized, so that the cooperation between the nodes is in a good state. 
For the receiver, the bus changes it received should occur in the sync segment. Once the 
receiver's status violates this rule, the receiver will perform a resynchronization. 
Two situations that require resynchronization: 
@ The jump of the bus value '1' to '0' occurs between the sync segment and the sample 
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point, which is a delay jump; 
@ The jump of the bus value '1' to '0' occurs between the sample point and the sync 
segment, which is an early jump. 


seg2] sync prop | seal | see? | sync] prop | segt | seg? | sync] prop | seg! | see? [sync] prop | seg! | 
t t t t 


1 ' ; i 
. sample pomt sample point sample point | sample point 
1 ' 
i ' ! 1 


ae ' fw ef a 
Fig. 29-6 Resynchronization 

Resynchronization method: 
1. Condition for resynchronization: the receiver is in a mode of receiving data (not inter- 
frame space or bus idle), and a resynchronization flag signal ‘resync’ is generated when a 
jump of the bus value '1' to '0' occurs; 
2. According to the position of the resynchronization flag signal, it is determined that the 
abnormal jump is a delay jump or an early jump; 
3. Counting the delay or the length of the advance by the counter; 
4. In this bit, phase_segi is added with a delay time or phase_seg2 is subtracted from the 
advance time to obtain a new phase buffer time for the bit, thereby achieving 
synchronization. 


29.3.4 STREAM PROCESS 

29.3.4.1 Data Buffering 

The data cache includes two parts: a transmit buffer and a receive buffer. The data to be 
sent on the CAN bus is loaded into the buffer area. This buffer area is called the 
"transmission buffer"; The data received from the CAN bus is also stored in the buffer area, 
which is called the "receiver buffer". The size of the buffer is 13 bytes, including one-byte 
frame information, 2 to 4 bytes identifiers (standard or extended frame), and 8 bytes of 
data. 

CPU configures the transmission of the data information (frame information, identification 
code, data), and then enable the transmit bit. The transmit data information is spliced into a 
parallel complete data to be transmitted (including the CRC check code) according to the 
current frame information and stored in transmission buffer. Stream process unit wait for the 
appropriate time to send data to the bit timing unit. 

The received message is placed in the receiving buffer. After receiving, the receiving 
completion interrupt will be generated. After receiving the interrupt, the CPU will read the 
data in the receiving buffer and clear the receiving buffer, and STATE [0] will be 0. If the 
CPU does not read in time, STATE [1] will remain at 1. If a new message is received at this 
time, overflow will occur and not respond with ack by default. 

In new design, there is another independent transmit buffer which has another 
corresponding transmit request bit. Besides, there is a receive FIFO can be configured to 
use. Rx data has a RDATA address to be read by host. The size of data is 18 word (one-word 
frame information, one-word Id, 16-words data) for transmit and 19 word (1-word 
timestamp additional) for receive. Rx FIFO has 32bits x 128 memory space which allow 


to contain 6 receive message. 

Two transmit request bit in CAN_CMD corresponds to two transmit buffers. Transmit 
message must written to registers before setting transmit request bit. After setting transmit 
request bit, transmit messages in registers stores in corresponding transmit buffer. When 
the RKCAN buffer1 transmission frame complete, 'tx_req_1' is automatically cleared to 0. 
CAN support RX FIFO. When FIFO enabled, receive data stored in FIFO as Receive FIFO 
message format shown below. Receive data should read from the RXFIFO entrance. IF FIFO 
is disabled, receive data stored in RXDATA registers and should read from those registers 
every time. 
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Table 29-1 Receive FIFO message format 
NAME Offset Access Description 


RX FIFO RBO-INFO _|0x0000 RO. —« [Same as CAN_RXFRAMEINFO 
RX FIFO RBO-ID 0x0004 RO. ——«|Same as CAN RXID 


RX FIFO TBO- 
RX TIMESTAMP VALUE 


RX FIFO RBO-DATAO |0x000c RO ——« [Same as CAN_RXDATA 


RX FIFO RBO-DATA1 |0x0010 Same as CAN_RXDATA 
RX FIFO RBO-DATA2 |0x0014 RO ——« [Same as CAN_RXDATA 
RX FIFO RBO-DATA15 |0x0048 RO. ——« Same as CAN_RXDATA 


29.3.4.2 Receive Data 
According to the bus protocol, taking the data frame of the extended frame format as an 
example, the receiving data state machine is as follows: 


go_rx rtrl go_rx_ide go_rx_id2 
aia RX ID2 
(18bit) 


go_rx_crce go_rx_crc_lim go_rx_ack 
RX data RX CRC boundar RX ACKHH 
(64bit) (bit) (1bit) 
go_rx_ack_lim 


go rx idl go_rx_inter go_rx_eof 

X 

Sos Interframe space End of frame RX ACK boundar 
(3° L1bit) (7bit) (1bit) 


Fig. 29-7 Receive data state diagram 
Each state of the state machine corresponds to which "field" of the frame data the receiver 
is in when receiving data, and only one of all state flags is valid at the same time. The 
method of implementation is as follows: Define a bit counter, add one to each sample point 
(provided by the bit timing module). At the same time, according to the current state of the 
state machine, it is determined in this state that the bit counter needs to count to what 
value (determined by the length of each field defined in the protocol) to generate a jump 
signal to the next state transition. Whenever a hopping signal is generated, the counter is 
cleared and ready to begin counting for the next state. 
The receiving state machine ensures that the bus controller can automatically recognize the 
current receiving state when receiving data. After that, the data of each data field needs to 
be stored in the corresponding register according to different states, and then the next 
operation is performed. 


29.3.4.3 Transmit Data 

CAN accesses message element space of a buffer in TX block only if the respective request bit 
is set. The Host must respect access rules to avoid memory collisions, that is, after the Host 
sets a buffer ready request through the CMD register, it should not read or write the respective 
message element space until the respective request bit is in a clear/unset state. 
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Parallel data is serially transmitted to the bus according to a specific timing. The sending 
point is the tx_point. The transmit counter is self-added in the valid data portion of the data 
frame, and is cleared when one frame of data is transmitted or the bus is in an error state. 
The implementation is as follows: Combine all the data to be sent into a completely parallel 
data chain according to the currently set frame type; Using tx_pointer as a data link pointer, 
obtaining a serial data signal (tx_bit) to be transmitted; Determine what type of data to 
send according to the current state, and determine the data tx_next to be sent at the next 
transmission time; Synchronize the data transmission signal tx with the tx_next through the 
transmission point tx_point to obtain a true transmission signal tx. 


29.3.4.4 Bit Stuffing 

Bit stuffing is a function set to prevent burst errors. Add a bit of inversion data when the 
same level lasts 5 bits. 

@® Sending unit 

The data between the SOF and CRC segments when transmitting data frames and remote 
frames. If the same level lasts for 5 bits, the next bit (bit 6) is inserted with the level of the 
ist bit and the first 5 bits. 

@ Receiving unit 

Data between SOF and CRC segments when receiving data frames and remote frames. If the 
same level lasts for 5 digits, the next bit (bit 6) needs to be deleted and received. If the 6th 
bit is the same level as the first 5 bits, it will be treated as an error and an error frame will 
be sent. 


F D ' stuff bit 
R ' stuff bit 


Fig. 29-8 Bit Stuffing 


29.3.4.5 Transmit Event FIFO 

The Transmit Event FIFO (TEF) allows the application to keep track of the order and time the 
messages were transmitted. The TEF works similar to a Receive FIFO, which is a 32bits x 16 
FIFO. Instead of storing received messages, it stores transmitted messages. Messages are 
only saved if TEF enable is set. The Sequence Number (SEQ) of the transmitted message is 
copied into the TEF Object. The payload data are not stored. Transmitted messages are 
timestamped if TEFTSEN is set. Transmit message format store in TXE FIFO as follow: 
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Table 29-2 TXE FIFO message format 


NAME Offset Access Description 


TXE FIFO TBO-INFO |0x0000 RO. —« [Same as CAN_TXFRAMEINFO 
TXE FIFO TBO-ID _|0x0004 RO —«|Same as CAN_TXID 


TXE FIFO TBO- 
TX TIMESTAMP VALUE 


TXE FIFO TB1-INFO  |0x000c RO. —« [Same as CAN_TXFRAMEINFO 
TXE FIFO TB1-ID —_|0x0010 RO ——«|Same as CAN_TXID 


TXE FIFO TB1- 
TIMESTAMP 0x0014 ro fn TIMESTAMP VALUE 


Pee i ee 
29.3.4.6 TIMESTAMP 
CAN Controller module contains a Time Base Counter(TBC). The TBC is a 32-bit free-running 
counter that increments on multiples of CAN clock and rolls over to zero. TBC can be cleared 
by writing any value to TBC. 
@ TIMESTAMP_CTRL is used to configure the prescale for the TBC. 
Setting TIMESTAMP_CTRL.TBCEN enables the TBC. 
Clearing TBCEN disables, stops and resets the TBC. 
The TBC has to be disabled before writing to TBC by clearing TBCEN. 
The application can read TBC at any time. Like with any multibyte counter, the 
application has to consider that the counter increments and might rollover between 
reading the different bytes of the counter. A rollover of the TBC will generate an 
interrupt. 
Capturing of time stamps at the sample points of the Start of Frame bits of received and 
transmitted frames. 


29.3.5 ERROR PROCESS 

There are five types of errors. Multiple errors can occur at the same time. 

@ BIT ERROR: 

A unit that is sending a bit on the bus also monitors the bus. A BIT ERROR has to be 
detected at that bit time, when the bit value that is monitored is different form the bit value 
that is sent. An exception is the sending of a ‘recessive’ bit during the stuffed bit stream of 
the ARBITRATION FIELD of during the ACK SLOT. Then no BIT ERROR occurs when a 
‘dominant’ bit is monitored. A TRANSMITTER sending a PASSIVE ERROR FLAG and detecting 
a ‘dominant’ bit does not interpret this as a BIT ERROR. 

@ BIT STUFF ERROR: 

A STUFF ERROR has to be detected at the bit time of the 6 consecutive equal bit level in a 
message field that should be coded by the method of bit stuffing. 

@ FORM ERROR: 

A FORM ERROR has to be detected when a fixed-form bit field contains one or more illegal 
bits. (Exception is the detection of a dominant bit during the last bit of END OF FRAME by a 
RECEIVER, or the detection of a dominant bit during the last bit of ERROR DELIMITER or 
OVERLOAD DELIMITER by any node). FORM-ERROR. 

@ ACK ERROR: 

An ACK ERROR has to be detected by a transmitter whenever it does not monitor a 
‘dominant’ bit during the ACK SLOT. 

@ CRC ERROR: 

The CRC sequence consists of the result of the CRC calculation by the transmitter. The 
receivers calculate the CRC in the same way as the transmitter A CRC ERROR has to be 
detected, if the calculated result is not the same as that received in the CRC sequence. 


29.4 Register Description 
29.4.1 Internal Address Mapping 


Slave address can be divided into different length for different usage, which is shown as 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1879 


RKRK3588 TRM-Part1 


follows. 


29.4.2 Registers Summary 


Reset Description 
Value i 


CAN_MODE 
CAN _CMD 
CAN_STATE 
CAN_INT 

CAN _INT MASK 
CAN DMA CTRL 


CAN_BITTIMING 


CAN _ARBITFAIL 
CAN _ERROR_ CODE 
CAN _RXERRORCNT 
CAN_TXERRORCNT 
CAN_IDCODE 

CAN _IDMASK 


CAN_TXFRAMEINFO 


CAN_TXID 


CAN_TXDATAO 


CAN _TXDATA1 


CAN _RXFRAMEINFO 


CAN_RXID 
CAN_RXDATAO 
CAN RXDATA1 
CAN RTL VERSION 


CAN FD NOMINAL BITTI 


MING 


CAN_TIMESTAMP_CTRL 


CAN_TIMESTAMP 


CAN _TXEVENT FIFO CTR 


CAN_RX_FIFO_ CTRL 
CAN_AFR_CTRL 
CAN _ IDCODEO 
CAN _IDMASKO 
CAN _IDCODE1 
CAN _IDMASK1 


Bit Timing Configure Register. 


ox0050 |w__|oxooo00000 (“AN Mode TX Frame Information 
Configuration Register 

0x0054 jw _foxoo000000 CAN Mode Trent 1D ode 
Register. 

0x0058 jw foxoo000000 CON Mode Transmit DataO 
Register. 


0x005C 


w__|ox00000000 PAN Mode tignsaue Data 
Register. 
AN Mode RX Frame Informati 
0x0060 jw foxoo000000 C | ode rame Information 
Register 


0x0100 jw foxoo000000 CaN Nominal Bit Timing Configure 
Register 


0x010C jw foxoo000000 TMestamp Counter Configure 
Register 


oxo110 _|W__|ox00000000 


0x0114 jw foxo0000000 Tx Event FIFO Configure register 
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Reset Description 
Value 


CAN NEW_TXFRAMEINFO |0x0200 
W 


CAN _NEW_TXID 0x0204 
CAN _NEW_TXDATAO 0x0208 


W 


W 


W 
(CAN_NEW_RXDATAL _[0x0310 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


29.4.3 Detail Registers Description 


CAN MODE 
Address: Operational Base + offset (0x0000) 


| Bit |Attr[ResetValue| ss ——“‘CiScription 
[31:13|RO [0x0000_sifreserved 
space_rx_mode 
Interframe Spacing RX Mode. 
1'bO: Enable. 
1'b1: Disable. 
auto_bus_on 
Auto Bus on Enable. 
1'bO: After the RKCAN has entered bus_off state, the software 
can start a bus_off_recovery sequence by resetting the 
work_mode to 0. 
1'b1: Automatic reset TEC/REC to bus_on after 128 occurrences 


of 11 consecutive recessive bits have been monitored on the bus. 


auto_retx_mode 

Auto Retransmission Mode. 

1'bO: Disable. RKCAN return to idle state after transmit DATA/RTR 
frame failed, and set tx_req to 0. 

1'b1: Enable. The RKCAN automatically retransmit frames which 
have lost arbitration or have been disturbed by errors during 
transmission. 

ovid_mode 

Overload Mode. 

1'bO: overload lite mode. 

1'b1: overload extended mode. RKCAN 
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cover_mode 

Rx Data Cover Mode. 

1'bO: RKCAN can't receive new frame before receive registers 
cleared. 

1'b1: RKCAN can receive new frame before receive registers 
cleared, and new rxdata will cover old rxdata. 

rxsort_mode 

RX Data Sort Mode. 

1'bO: The data received first is placed in the lower address. 

1'b1: The data received first moves to the upper address, and the 
data received later is placed at the lower address. 

txorder_mode 

TX Data Order Mode. 

1'bO: tx_data1[7:0] --> tx_data1[15:8] --> tx_data1[23:16] --> 
tx_data1[31:24] -->tx_data2[7:0] --> tx_data2[15:8] --> 
tx_data2[23:16] --> tx_data2[31:24]. 

1'b1: tx_data2[31:0] --> tx_data1[31:0]. 

rxstx_mode 

Receive Self Transmit data mode. 

1'bO: Disable; 

1'b1i: Enable. When the RKCAN sends data, it can also receive the 
data sent by itself. 


Iback_mode 
Loopback Mode. 


1'bO: Disable. 

1'b1: Enable. 

silent_mode 

Silent Mode. 

1'bO: Disable. 

1'b1: Enable. 

self_test 

Self check ACK slot when TX frame. 

1'bO: Normal 

1'b1: Self-test mode. When in self_test mode, the receiver does 
not need to return an ACK signal when receiving data. Therefore, 
no error ack will occur in self_test mode. When in lback_mode or 
silent_mode, it needs to enable self_test mode when sending 
frame. 

sleep_mode 

Sleep Mode 

This is the Sleep mode request bit. 

1'bO: No such request. 

1'b1: Request core to be in Sleep mode. 

This bit is cleared when the core wakes up from Sleep 
work_mode 

Work Mode. 

1'bO: Idle mode, CAN stop transmit and registers can be 
configured. 

1'b1: Work mode, CAN enter the working mode, Receive/transmit 
data. 


CAN _CMD 
Address: Operational Base + offset (0x0004 

[Attr|/Reset Value| ss —“‘;‘“C;CC*#éiScription =——< ——CSCid 
[31:2 [RO |0x00000000 [reserved —“(‘“‘“(“(‘(;(S;™COCOCOCOC*C™*C*C*C*C*C*C*C*C‘idC 


WW 
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| Bit |Attr|ResetValue| —Ci@eescription 


txl_req 
Transmit request enable 
1'bO: Disable 
R/W 1'b1: Enable = 

1 SC 0x0 When 'tx1_req' is enable, the RKCAN buffer1 is in the transmit 
mode and cannot receive frames from other CANs. When the 
RKCAN buffer1 transmission frame complete, 'tx1_req' is 
automatically cleared to 0. Also, when RKCAN is set 'work_mode' 
to 'reset_mode', tx_req' is cleared to 0. 


txO_req 
Transmit request enable 
1'bO: Disable 
R/W 1'b1: Enable oe 
SC 0x0 When 'txO_req' is enable, the RKCAN bufferO is in the transmit 
mode and cannot receive frames from other CANs. When the 
RKCAN buffer0 transmission frame complete, 'txO_req' is 
automatically cleared to 0. Also, when RKCAN is set 'work_mode' 
to 'reset_mode', tx_req' is cleared to 0. 


CAN_STATE 
Address: Operational Base + offset (0x0008) 


| Bit [Attr|ResetValue| Ci‘ criti —/— 
[31:7 [RO _|Oxo000000_ [reserved 
sleep_state 
Sleep state 
1'bO: None 
1'b1: CAN controller is in the sleep 
bus_off_state 
Bus off state 
1'bO: None 
1'b1: Bus off state: When the error counter is incremented to 
255, the CAN controller will enter the bus off state, generate an 
error warning interrupt and enter reset mode, waiting for the CPU 
to restart. (rx/tx_err_cnt >=32'd255) 


rele 
ae 
error_warning_state 
Error warning state 
4 0x0 1'bO: None 
1'b1: Error state: At least one error counter has reached the 
error warning threshold (rx/tx_err_cnt >=32'd96) 
pe pe 
» fee 
bff 


tx_period 

Transmit state 

1'bO: Not in transmit state 

1'b1: CAN controller is in the transmit state 
rx_period 

Receive state 

1'bO: Not in receive state 

1'bi: CAN controller is in the receive state 
tx_buffer_full 

Transmit buffer full flag bit 

1'bO: Not full 

1'b1: TX buffer is full. There is data in buffer waiting to be sent or 
being sent. 
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| Bit |Attr|ResetValue| ss Ci@eescription 


rx_buffer_full 


Receive buffer full flag bit 
1'bO: Not full 


CAN_INT 


1'b1: RX buffer is full. A complete message is stored in the buffer. 


Address: Operational Base + offset (OxO00C 


| Bit_|Attr| Reset Value 
31:15|RO_|0x00000 


wakeup_int 

Wakeup Interrupt 

1'bO: None 

1'b1: Indicates that the core entered Normal mode from Sleep 
mode. Write 1 then clear. 

txe_fifo_full_int 

TXE FIFO Full Interrupt 

1'bO: None 

1'b1: Indicates that TX Event FIFO is full based on watermark 
programming. 

The interrupt continues to assert as long as the TX Event FIFO 
Full Level is above TX Event FIFO Full watermark. 
tx_event_fifo_overflow_int 

TXE FIFO Overflow Interrupt 

1'bO None 

1'b1 Indicates that a message has been lost. This condition 
occurs when the core has successfully transmitted a message for 
which an event store is requested but the TX Event FIFO is full. 
timestamp_counter_overflow_int 

Timestamp Overflow Interrupt 

1'bO: None 


1'b1: Indicates that Timestamp counter rolled over (from Oxffff to 
0x0). Write 1 then clear. 


bus_off_recovery_int 

Bus off Recover Interrupt 

1'bO: None 

1'b1: Indicates that the core is recovered from Bus-off mode. 
Write 1 then clear. 

bus_off_int 

Bus Off Interrupt 

1'b0O: None 

1'b1: Indicates that the CAN core entered Bus-off mode. Write 1 
then clear. 

rx_fifo_overflow_int 

RX FIFO Overflow Interrupt (RX FIFO ENABLE). 

1'bO: None 

1'b1: Indicates that a message has been lost. This condition 
occurs 

when a new message with ID matching to Receive FIFO is 
received and the Receive FIFO is full. 

rx_fifo_full_int 

RX FIFO full Interrupt (FIFO Mode enable). 

1'b0O: None 

1'b1: Indicates that RX FIFO is full based on watermark setting. 
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CAN_INT_MASK 


error_int 

Bus Error Interrupt 

1'bO: None 

1'b1: CAN bus error interrupt. This interrupt is generated when a 
bus error is detected. Error details can refer to the 
ERROR_CODE register. Write 1 then clear. 

tx_arbit_fail_int 

Transmit Arbitration loss Interrupt 

1'bO: None 

1'b1: Arbitration loss interrupt. This interrupt is generated when 
the loss of arbitration is turned into a receiver. Write 1 then clear. 


passive_error_int 

Passive Error Interrupt 

1'bO: None 

1'b1: Passive error interrupt. This interrupt is generated when the 
controller enters an error passive state (at least one error counter 
reaches 127) or returns from the error passive state to the error 
active state. Write 1 then clear. 


overload_int 
Overload Interrupt 
1'b0O: None 
1'b1: CAN bus overload interrupt. This interrupt is generated 
when a overload frame is generated. 
error_warning_int 
Error warning interrupt 
1'b0O: None 
1'b1: Error_warning_int. This interrupt is generated when the 
error_warning_state bits change. Write 1 then clear. 
tx_finish_int 
Transmit finish interrupt 
1'bO: None 
1'b1: Transmit finish interrupt. CAN controller sends the 
e. Write 1 then clear. 
rx_finish_int 
Receive Finish Interrupt 
1'b0O: None 
1'b1: Receive finish int. CAN controller has received the message 
and the rx_buffer is full. Write 1 then clear. 


Address: Operational Base + offset (0x0010) 


wakeup_int_mask 
1'b0: Unmasked 

1'b1: Masked 
txe_fifo_full_int_mask 
1'b0: Unmasked 


1'b1: Masked 
txe_fifo_overflow_int_mask 

1'bO0: Unmasked 

1'b1: Masked 
timestamp_cnt_overflow_int_mask 
1'bO: Unmasked 

1'b1: Masked 
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| Bit |Attr| Reset Value, 


bus_off_recovery_int_mask 
10 RW |0x0 1'b0: Unmasked 
1'b1: Masked 
bus_off_int_mask 
RW |0x0 1'bO: Unmasked 
1'b1: Masked 
rx_fifo_overflow_int_mask 
RW |0x0 1'b0: Unmasked 
1'b1: Masked 
rx_fifo_full_int_mask 
7 RW |0x0 1'b0: Unmasked 
1'b1: Masked 
error_int_mask 
RW |0x0 1'b0O: Unmasked 
1'b1: Masked 
tx_arbit_fail_int_mask 
5 RW {0x0 1'bO: Unmasked 
1'b1: Masked 
passive_error_int_mask 
4 RW |0x0 1'b0: Unmasked 
1'b1i: Masked 
rx_buffer_overflow_int_mask 
3 RW {0x0 1'bO: Unmasked 
1'b1: Masked 
error_warning_int_mask 
2 RW |0x0 1'b0: Unmasked 
1'b1: Masked 
tx_finish_int_mask 
1 RW |0x0 1'b0: Unmasked 
1'b1: Masked 
rx_finish_int_mask 
RW |0x0 1'b0: Unmasked 
1'b1: Masked 


CAN DMA CTRL 

Address: Operational Base + offset (0x0014) 

| Bit [Attr|ResetValue| = ———C‘iecription = 
[31:2 [RO _|0x00000000 [reserved Sd 


dma_rx_mode 
DMA receive request enable 
1'bO: Disable 

1 RW |0x0 1'b1: Enable 
When dma_rx_mode is enabled, the RKCAN is in the DMA receive 
mode. Also, when RKCAN is set work_mode to reset_mode, 
tx_req is clear. 


dma_tx_mode 
DMA Transmit request enable 
1'bO: Disable 

RW |0x0 1'b1: Enable 
When dma_tx_mode is enabled, the RKCAN is in the DMA 
transmit mode. When RKCAN is set work_mode to reset_mode, 
tx_req is cleared to 0. 


CAN_ BITTIMING 
Address: Operational Base + offset (0x0018) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:17|/RO_|0x0000 


sample_mode 
CAN controller sampling mode configuration register. 
16 RYE. 0X0 1'b0O: Single sample mode 
1'b1: Three sample mode 
sjw 
SJW: Resynchronization Jump Width 
15:14;RW |0x0 Each unit has a synchronization error due to a clock frequency 
deviation or a transmission delay. SJW is to compensate for the 
maximum value of this error. 


brp 
38 8 rw 0x00 brp: system prescale coefficient 
Tsclk = 2 x Tclk x ee — +1). 


7 [RO [Oxo —“‘dresserved = —“‘“‘“(“N#(NC(N(NNNNNNNWNNCNNN'CCC*dC 


tseg2 
RW {0x0 Phase buffer segment 2 
Tphase_seg2 = Tsclk x (tseg2 + 1) 
tseg1 
3:0 |RW |0x0 Phase buffer segment 1 
Tphase_segl = Tsclk x (tsegi + 1 


CAN_ARBITFAIL 

Address: Operational Base + offset (0x0028) 

| Bit [Attr/ResetValue| ——Céiescription 

[31:7 [RO _|0x0000000_|reserved 
arbit_fail_code 
This register indicates the bit position of arbitration section where 
the arbitration was lost. 


CAN _ ERROR CODE 
Address: Operational Base + offset (0x002C) 
| Bit [Attr|ResetValue|  ————C‘i scription 
31:30[RO_|OxO_ si freserved 
error_phase 
1'bO: Arbitration Phase 
1'b1: Data Phase 


error_type 
Error type: 
3'b000: BIT ERROR 

28:26 0x0 3'b001: BIT STUFF ERROR 
3'b010: FORM ERROR 
3'b011: ACK ERROR 
3'b100: CRC ERROR 


error_direction 
25 0x0 1'bO: TX error 
1i'b1i: RX error 
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| Bit |Attr|ResetValue| Ci@eescription 


tx_error_position 
Indicate transmit error position. 
9'b000000001: TRANSMIT_IDLE. 
9'b000000010: TRANSMIT_SOF_DLC. 
9'b000000100: TRANSMIT_DATA. 
24:16 0x000 9'b000001000: TRANSMIT_STUFF_COUNT. 
9'b000010000: TRANSMIT_CRC. 
9'b000100000: TRANSMIT_ACK_EOF. 
9'b001000000: TRANSMIT_ACK. 
9'b010000000: TRANSMIT_ERROR. 
9'b100000000: TRANSMIT_OVERLOAD. 


rx_error_position 
Indicate receive error position 
16'b0000000000000001: 
16'b0000000000000010: 
16'b0000000000000100: 
16'b0000000000001000: 
16'b0000000000010000: 
16'b0000000000100000: 
16'b0000000001000000: 
ae Oxo n0e 16'b0000000010000000: 
16'b0000000100000000: 
16'b0000001000000000: 
16'b0000010000000000: 
16'b0000100000000000: 
16'b0001000000000000: 
16'b0010000000000000: 
16'b0100000000000000: 
16'b1000000000000000: RECEIVE _BUF_INT 


CAN _RXERRORCNT 
Address: Operational Base + offset (0x0034) 


RECEIVE_IDLE 


RECEIVE_SOF_IDE 
RECEIVE_ID2_RTR 
RECEIVE_FDF 
RECEIVE_RES 
RECEIVE_BRS_ESI 
RECEIVE_DLC 
RECEIVE_DATA 
RECEIVE_STUFF_COUNT 
RECEIVE_CRC 
RECEIVE_CRC_LIM 
RECEIVE_ACK 
RECEIVE_ACK_LIM 
RECEIVE_EOF 
RECEIVE_SPACE 


| Bit [Attr|ResetValue| ss —“‘(S™ Ci scription =— Cd 
[31:8 [RO_|0x000000__—i|reserved ——“‘“(“‘“(‘(‘(S™SC“‘(DWC*dz 
rx_err_cnt 
Receive Error Counter (REC). 
Actual state of the Receive Error Counter. Value between O and 
127. 


CAN _TXERRORCNT 
Address: Operational Base + offset (0x0038) 
0x000000 


tx_err_cnt 


Transmit Error Counter (TEC). 
Actual state of the Transmit Error Counter. Value between O and 
255. 


CAN _IDCODE 
Address: Operational Base + offset (0x003C) 

[Attr|ResetValue| ——sC‘i@ecription = 
31:29/RO |oxo. [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


id_code 
. CAN controller ID code: 
28:0 |RW /0x00000000 Standard frame ID: id_code[1i0:0]; 
Extended frame ID: id_code[28:0]. 


CAN _IDMASK 

Address: Operational Base + offset (0x0040 

| Bit |Attr[ResetValue| = s<s—“‘;‘“;C™ Ci escription 
31:29[RO [0x0 ———sifreserved —  — —“‘“(‘“‘“(CS*S*S*S*™*™C™C™C™C™C™C~*CY 


id_mask 
; ID mask for each ID code bit 
28:0 |RW |0x00000000 ‘hoe WAriacked 
1'b1: Masked 


CAN _TXFRAMEINFO 
Address: Operational Base + offset (0x0050 
| Bit |Attr/ResetValue|  ——s<s——“‘“‘;CS™CC*éi scription 
[31:8 [RO |0x000000__—i[reserved — —(t—~—“‘“(“(CSCSC*s*C“(‘(“‘“(“(‘“SC‘*dC 
txframe_format 
RW {0x0 1'bO: Standard frame 
1'bi: Extended frame 


tx_rtr 
RW |0x0 1'b0O: Data frame 
1'b1: Remote frame 
0x0 


5:4 |RO |0x0___—|reserved 


reserved 
txdata_length 
Transmit data length configure register. (unit: byte) 
4'b0000: Obyte 
4'b0001: 1byte 
4'b0010: 2byte 
: 4'b0011: 3byte 

ees? (RW 4'b0100: 4byte 
4'b0101: 5byte 
4'b0110: 6byte 
4'b0111: 7byte 
4'b1000: 8byte 
others: reserved 


CAN TXID 
Address: Operational Base + offset (0x0054 


tx_id 
0x00000000 can_tx_id[28:0] 


CAN_TXDATAO 
Address: Operational Base + offset (0x0058) 


| Bit |Attr|Reset Value] = Ciéescription 
; tx_data0 
31:0 Rw |ox00000000 tx_datad 


CAN _TXDATAI1 
Address: Operational Base + offset (Ox005C) 
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| Bit |Attr|ResetValue| Ci@eescription 


: tx_datal 


CAN_RXFRAMEINFO 
Address: Operational Base + offset (0x0060) 


| Bit |Attr|/ResetValue| Ci eescription 
31:8 |RO_|0x000000 


rxframe_format 
1'b0O: Standard frame 

7 RC |0x0 1'b1: Extended frame 
This register needs to be read(clear) before receiving the next 
frame. 
rx_rtr 
1'b0O: Data frame 

RC |0x0 1'b1: Remote frame 

This register needs to be read(clear) before receiving the next 
frame. 


5:4 |RO |OxO reserved 


rxdata_length 
Receive data length register. (unit: byte) 
4'b0000: Obyte 
4'b0001: ibyte 
4'b0010: 2byte 
4'b0011: 3byte 
. 4'b0100: 4byte 

S20) RES 0x8 4'b0101: 5byte 
4'b0110: 6byte 
4'b0111: 7byte 
4'b1000: 8byte 
others: reserved 
This register needs to be read(clear) before receiving the next 
frame. 


CAN_RXID 

Address: Operational Base + offset (0x0064) 

| Bit [Attr|ResetValue| Ci‘ criti 
31:29/RO [Oxo si reserved 


rx_id 
; rx_id[28:0] 
eo ORG: Oxnoenoe00 This register needs to be read(clear) before receiving the next 
frame. 


CAN_RXDATAO 
Address: Operational Base + offset (0x0068) 


| Bit |Attr|/ResetValue| Ci escription = 


rx_dataO 
: rx_data0[31:0] 
oie RE: OxOB0N0000 This register needs to be read(clear) before receiving the next 
frame. 


CAN _RXDATAI1 
Address: Operational Base + offset (Ox006C) 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_datal 
: rx_datai[31:0] 
eteCt IB .||Oxpovenene This register needs to be read(clear) before receiving the next 
frame. 


CAN RTL VERSION 
Address: Operational Base + offset (0x0070 


| Bit_|Attr| Reset Value 


: version 
31:0 [Ro | 0x00000022 Ioan rt version = 32'h22 


CAN FD NOMINAL BITTIMING 
Address: Operational Base + offset (0x0100) 


| Bit |Attr| Reset Value 


sample_mode 
31 Rw lox0 CAN controller sampling mode configuration register. 
1'b0O: Single sample mode 
1'b1: Three sample mode 
sjw 
SJW: Resynchronization Jump Width 
30:24|RW |0x00 Each unit has a synchronization error due to a clock frequency 
deviation or a transmission delay. SJW is to compensate for the 
maximum value of this error. 


brq 
23:16/RW |0x00 brp: system prescale coefficient 
Tsclk = 2 x Tclk x (brp + 1). 
a5 [RO [oxo [reserved 


tseg2 
14:8 |RW /0x00 Phase buffer segment 2 
Tphase_seg2 = Tsclk x (tseg2 + 1 


tsegl 
7:0 |RW {0x00 Phase buffer segment 1 
Tphase_segi = Tsclk x (tseg1 + 1) 


CAN FD DATA BITTIMING 
Address: Operational Base + offset (0x0104) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:22|[RO_|Oxo0O_ reserved 


sample_mode 

Rw lox0 CAN controller sampling mode configuration register. 
1'b0O: Single sample mode 
1'b1: Three sample mode 


sjw 
SJW: Resynchronization Jump Width 
20:17/RW |Ox0 Each unit has a synchronization error due to a clock frequency 
deviation or a transmission delay. SJW is to compensate for the 
maximum value of this error. 
brq 
16:9 |RW /0x00 brp: system prescale coefficient 
Tsclk = 2 x Tclk x (brp + 1). 
tseg2 
8:5 |RW |Ox0 Phase buffer segment 2 
Tphase_seg2 = Tsclk x (tseg2 + 1 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC*éieSecription 
tsegl 

4:0 |RW /0x00 Phase buffer segment 1 
Tphase_segi = Tsclk x (tseg1 + 1) 


CAN TRANSMIT DELAY COMPENSATION 

Address: Operational Base + offset (0x0108 

| Bit |Attr|ResetValue|  —— “s—“*‘“C;W:#éCéi scription =— (Cd 
[31:7 [RO_|0x0000000_|reserved —“(ists*s‘“‘“(“(S*S*S*C*C*™*™*™*C™C™C™C™C™C™C™C™C™C™C~C~*S 


tdc_offset 
Transmitter Delay Compensation Offset 
This offset is specified in CAN clock cycles and is added to the 

6:1 |RW |0x00 measured transmitter delay to place the Secondary Sample Point 
(SSP) at appropriate position (for example, set this to half data 
bit time in terms of CAN clock cycles to place SSP in the middle of 
the data bit). 


tdc_enable 
Rw lox0 Transmitter Delay Compensation (TDC) Enable 
1'b0O: TDC is disabled 
1'b1: Enables TDC function as specified in the CAN FD standard 


CAN TIMESTAMP CTRL 

Address: Operational Base + offset (0x010C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:7 [RO _|0xo000000 [reserved Sd 


time_base_counter_prescale 
Time Base Counter Prescaler bit 
. 0: TBC increments every 1 clock 
Got. “|RW 0x00 1: TBC increments every 2 clocks 
32: TBC increments every 32 clocks 
time_base_counter_enable 
Time Base Counter (TBC) Enable 
RW 0x0 1'b0O: Disable and reset TBC 
1'bi: Enables TBC 


CAN_ TIMESTAMP 
Address: Operational Base + offset (0x0110) 


| Bit [Attr| Reset Value 
: time_base_counter 
paconoene This Status field gives running value of the timestamp counter. 


CAN_TXEVENT FIFO CTRL 

Address: Operational Base + offset (0x0114) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:9 |RO [0x000000_—ifreserved Sd 


txe_fifo_cnt 
TXE_FIFO_FRAME_CNT 
This field represents number of frames in TXE FIFO 


ps foe 
txe_fifo_watermark 
TX Event FIFO generates FULL interrupt based on the value 
programmed in this field. 

4:1 |RW |0x0 Set it within (1-15) range. 
The TX FIFO Full Watermark interrupt in the ISR register 
continues to assert as long as the TX Event FIFO Fill Level is 
above TX Event FIFO Full watermark. 
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| Bit |Attr|ResetValue| Ci eescription 


txe_fifo_enable 

transmit event FIFO enable 
RW: //Ox0 1'bO: Disable 

1'bi: Enable 


CAN RX FIFO CTRL 
Address: Operational Base + offset (0x0118 


Bit {Attr| Reset Value/______Description 
ae So 
po icin 
7: as fo foo RX_FIFO_FRAME_CNT 
This field represents number of frames in Rx FIFO 
6 [RO [oxo [reserved 
rx_fifo_full_ watermark 
RX FIFO Full Watermark. 
RX FIFO generates FULL interrupt based on the value 
programmed in this field. 
Set it within (1-5) range. 
The RX FIFO Full Watermark interrupt in the ISR register 
continues to assert as long as the RX FIFO-O Fill Level is above 
RX FIFO Full watermark. 
This field can be written to only when CEN bit in SRR is 0. 
rx_fifo_enable 
receive FIFO enable bit 
1'b0O: Disable 
1'b1: Enable 


CAN_AFR_CTRL 
Address: Operational Base + offset (0x011C) 


UAF5 

Enable the use of acceptance filter pair 5 
1'bO: Disable 

1'b1: Enable 

UAF4 

Enable the use of acceptance filter pair 4 
1'bO: Disable 

1'b1: Enable 

UAF3 


Enable the use of acceptance filter pair 3 
1'bO: Disable 
1'b1: Enable 


UAF2 

Enable the use of acceptance filter pair 2 
1'bO: Disable 

1'b1: Enable 

UAF1 

Enable the use of acceptance filter pair 1 
1'bO: Disable 

1'b1: Enable 


CAN_IDCODEO 
Address: Operational Base + offset (0x0120) 
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| Bit |Attr/ResetValue| Ci escription 
31:29/RO_|OxO_ [reserved 


id_code 
: CAN controller ID code: 
28:0 |RW /0x00000000 Standard frame ID: id_code[1i0:0]; 
Extended frame ID: id_code[28:0]. 


CAN _IDMASKO 
Address: Operational Base + offset (0x0124) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:29[RO_ [Oxo freserved 


id_ mask 

ID mask for each bit of ID code 
28:0 |RW |0x00000000 +O. Unmasked 

1'b1i: Masked 


CAN _IDCODE1 

Address: Operational Base + offset (0x0128) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
31:29[RO_|OxO_ si freserved 


id_code 
: CAN controller ID code: 
28:0; |RW |/0x00000000 Standard frame ID: id_code[1i0:0]; 
Extended frame ID: id_code[28:0]. 


CAN_IDMASK1 

Address: Operational Base + offset (0x012C) 

| Bit [Attr|ResetValue|  —————C‘i Scriptom 
31:29[RO_|OxO_ si freserved 


id_mask 
: ID mask for each bit of ID code 
28:0 |RW |0x00000000 1'bO: Unmasked 
1'b1i: Masked 


CAN IDCODE2 

Address: Operational Base + offset (0x0130) 

| Bit [Attr|ResetValue|  —————C‘icription = 
31:29[RO_|OxO_ si freserved 


id_code 
: CAN controller ID code: 
28:0 |RW /0x00000000 Standard frame ID: id_code[10:0]; 
Extended frame ID: id_code[28:0]. 


CAN _ IDMASK2 
Address: Operational Base + offset (0x0134) 

| Bit |Attr|ResetValue| CC‘ scription = 
31:29[RO_ [Oxo [reserved 


id_mask 

ID mask for each bit of ID code 
28:0 |RW |0x00000000 Mbox Unmasked 

1'b1i: Masked 


CAN _ IDCODE3 
Address: Operational Base + offset (0x0138) 
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| Bit |Attr/ResetValue| Ci escription 
31:29/RO_|OxO_ [reserved 


id_code 
: CAN controller ID code: 
28:0 |RW /0x00000000 Standard frame ID: id_code[1i0:0]; 
Extended frame ID: id_code[28:0]. 


CAN _ IDMASK3 
Address: Operational Base + offset (0x013C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:29[RO [Oxo si freserved 


id_ mask 

ID mask for each bit of ID code 
28:0 |RW |0x00000000 150. Unmasked 

1'bi: Masked 


CAN _ IDCODE4 

Address: Operational Base + offset (0x0140) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:29[RO_|OxO_ si freserved 


id_code 
: CAN controller ID code: 
28:0 |RW /0x00000000 Standard frame ID: id_code[1i0:0]; 
Extended frame ID: id_code[28:0]. 


CAN IDMASK4 

Address: Operational Base + offset (0x0144) 

| Bit |Attr|ResetValue| —C(eescription 
31:29/RO [Oxo sireserved 


id_mask 
: ID mask for each bit of ID code 
28:0 |RW |0x00000000 1'bO: Unmasked 
1'b1i: Masked 


CAN NEW TXFRAMEINFO 
Address: Operational Base + offset (0x0200) 


| Bit |Attr|ResetValue| “ss —“‘SSW:éCé  eScription =— sd 
[31:8 [RO |0x000000__—i[reserved i i—“‘“‘“(“(“(CSCSC*C*C*C*C*C*C*C~C~C~C~C~C~C~C~CSC‘CsdCS 
txframe_format 
RW {0x0 1'bO: Standard frame 
1'bi: Extended frame 


tx_rtr 
RW |0x0 1'b0O: Data frame 
1'b1: Remote frame 


5 [RW [0x0 [reserved 
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| Bit [Attr|ResetValue| —CiDeescription 

txdata_length 

Transmit data length configure register. (unit: byte) 
4'b0000: Obyte 

4'b0001: 1byte 

4'b0010: 2byte 

4'b0011: 3byte 

4'b0100: 4byte 

4'b0101: 5byte 

4'b0110: 6byte 

4'b0111: 7byte 

4'b1000: 8byte 

4'b1001:12byte 

4'b1010:16byte 

4'b1011:20byte 

4'b1100:24byte 

4'b1101:32byte 

4'b1110:48byte 

4'b1111:64byte 


CAN NEW TXID 

Address: Operational Base + offset (0x0204) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:29[RO_|OxO_ si [reserved 


P tx_id 
28:0 |rw |ox00000000 can_tx_id[28:0] 


CAN NEW TXDATAO 
Address: Operational Base + offset (0x0208 


| Bit |Attr| Reset Value 
; tx_data0 
0x00000000 tx_data0 


CAN NEW _ TXDATA1 
Address: Operational Base + offset (0x020C) 


| Bit [Attr|ResetValue| CC‘ scription = 
: tx_datal 


CAN NEW RXFRAMEINFO 
Address: Operational Base + offset (0x0300 


| Bit [Attr| Reset Value 
rxframe_format 
1'bO: Standard frame 
1'bi: Extended frame 


rx_rtr 
1'b0O: Data frame 
1'b1: Remote frame 


reserved 
RO [0x0 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


rxdata_length 
Transmit data length configure register. (unit: byte) 
4'b0000: Obyte 
4'b0001: 1byte 
4'b0010: 2byte 
4'b0011: 3byte 
4'b0100: 4byte 
4'b0101: 5byte 
: 4'b0110: 6byte 
20 oe 4'b0111: 7byte 
4'b1000: 8byte 
4'b1001:12byte 
4'b1010:16byte 
4'b1011:20byte 
4'b1100:24byte 
4'b1101:32byte 
4'b1110:48byte 
4'b1111:64byte 


CAN NEW RXID 

Address: Operational Base + offset (0x0304) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
31:29[RO_|OxO_ si freserved 


; rx_id 
28:0 |Ro_}ox00000000 can_rx_id[28:0] 


CAN RXTIMESTAMP 
Address: Operational Base + offset (0x0308 


| Bit |Attr|ResetValue| Cieescription 
, timestamp 


CAN_NEW_RXDATAO 
Address: Operational Base + offset (0x030C) 


| Bit |Attr| Reset Value 


rx_dataO 
31:0 0x00000000 /rx_data0[31:0] 
This register refresh after receiving the next frame. 


CAN NEW RXDATAI1 
Address: Operational Base + offset (0x0310 


| Bit_|Attr| Reset Value 


rx_datali 
31:0 Ox00000000 /rx_data1[31:0] 
This register refresh after receiving the next frame. 


CAN RX FIFO RDATA 
Address: Operational Base + offset (0x0400) 


| Bit |Attr/ Reset Value | 
; rx_fifo_rdata 
31:0 RO papogesee Receive FIFO read data value 


CAN _TXE FIFO RDATA 
Address: Operational Base + offset (0x0500) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


: txe_fifo_rdata 
31:0 |ro | OAH OO ON G08 Transmit event FIFO read data value 


29.5 Interface Description 


Table 29-3 CAN Interface Description 


Module Pin | Direction Pad Name IOMUX Setting 
CANOmux0O Interface 
canO_rx I I2S1_SCLK_RX_M1/PDMO_CLKO_M1/PW BUS_IOC_GPIOOC_IO 
Mi1_M0/I2C2_SDA_M0O/CANO_RX_MO/SPI | MUX_SEL_L[3:0]=4'hb 
0_MOSI_MO/PCIE30X1_0_CLKREQN_MO/ 
GPIOO_CO_d 
canO_tx O I2S1_LRCK_TX_M1/PWMO_MO/I2C2_ SCL | BUS_IOC_GPIOOB_IO 
_MO0/CANO_TX_MO/SPIO_CS1_MO/PCIE30 | MUX_SEL_H[15:12]=4 
X1_1_PERSTN_MO/GPIOO_B7_d ‘hb 
CANOmux1 Interface 
canO_rx I SDMMC_CLK/PDM1i_CLKO_MO/TEST_CLK | BUS IOC GPIO4D_I 
OUT_M0O/MCU_JTAG_TMS_MO/CANO_RX_ | OMUX_SEL_H[7:4]= 
M1/UART5_TX_MO/GPIO4_D5_d 4'h9 
canO_tx O SDMMC_CMD/PDM1_CLK1_M0/MCU_JTA BUS_IOC_GPIO4D_I 
G_TCK_M0/CANO_TX_M1/UART5_RX_MO/ | OMUX_SEL_H[3:0]= 
PWM7_IR_M1/GPIO4_D4_u 4'h9 
CAN1imux0 Interface 
cani_rx I GMAC1_TXEN/I2S2_SCLK_TX_M1/CANi_ | BUS IOC GPIO3B_I 
RX_MO/UART3_TX_M1/PWM12_M0/GPIO | OMUX_SEL_H[7:4]= 
3_B5_u 4'h9 
cani_tx O GMAC1_MCLKINOUT/I2S2_LRCK_TX_M1/ | BUS_IOC_GPIO3B_I 
CAN1_TX_MO/UART3_RX_M1/PWM13_M0O | OMUX_SEL_H[11:8] 
/GPIO3_B6_d =4'h9 
CANimux1 Interface 
cani_rx I CIF_HREF/BT1120_D8/I2S1_SDO1_MO0/P | BUS _IOC_GPIO4B_I 
CIE30X1_1_ BUTTON_RSTN/I2C7_SCL_M OMUX_SEL_L[11:8] 
3/UART8_RTSN_MO/PWM14_M1/SPIO_CS | =4'hc 
O_M1/CAN1_RX_M1/GPIO4_B2_u 
cani_tx O CIF_VSYNC/BT1120_D9/I2S1_SDO2_M0/ | BUS_IOC_GPIO4B_I 
PCIE20X1_2_ BUTTON_RSTN/I2C7_SDA_ | OMUX_SEL_L[15:12] 
M3/UART8_CTSN_MO/PWM15_IR_M1/CA =4'hc 
N1i_TX_M1/GPIO4_B3_u 
CAN2mux0 Interface 
can2_rx I CIF_D8/FSPI_CSON_M2/PCIE30X4_CLKR | BUS IOC _GPIO3C_I 
EQN_M2/HDMI_TX1_CEC_M2/CAN2_RX_ | OMUX_SEL_H[3:0]= 
MO/UART5_TX_M1/SPI3_CSO_M3/GPIO3_ | 4'h9 
C4_u 
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CIF_D9/FSPI_CS1N_M2/PCIE30X4_WAKE 

N_M2/HDMI_TX1_SDA_M1/CAN2_TX_MO 

/UART5_RX_M1/SPI3_CS1_M3/GPIO3_C5 
u 


BUS_IOC_GPIO3C_I 
OMUX_SEL_H[7:4]= 
4'h9 


CAN2mux1 Interface 


12S1_SDO2_M1i/PDMO_SDI2_M1/PWM3_I 
R_MO/T2C1_SCL_M2/CAN2_RX_M1/HDMI 
_TXO_SDA_M1/SPI3_CSO_M2/PCIE30X2_ 
PERSTN_MO/SATA_CPDET/GPIOO_D4_u 


BUS_IOC_GPIOOD_I 
OMUX_SEL_H[3:0]= 
4'ha 


can2_tx O 
can2_rx I 
can2_ tx O 


I2S1_SDO3_M1/CPU_BIG1_AVS/I2C1_S 
DA_M2/CAN2_TX_M1/HDMI_TX0_SCL_M 
1/SPI3_CS1_M2/SATA_MP_SWITCH/GPI 
OO0_D5_u 


BUS_IOC_GPIOOD_I 
OMUX_SEL_H[7:4]= 
4'ha 


29.6 Application Notes 


29.6.1 Controller initialization flow 
The controller must configure the registers after power-up or hardware reset. During the 
operation of the controller, a software reset request may be sent and reconfigured (re- 


initialized) as shown below. 


After the initialization is completed, the controller enters the working mode, sends the frame 
to be sent to the buffer, and then sets the "send request" flag of the command register to 


start transmitting. 
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Start initialization or 
reconfiguration 
Stop controller interrupt enable 
Enter reset mode 


Whether to enter 
reset mode? 


1. Configuration mode register 
2. Configure the receive code/mask code register 
3. Configure the bus timing register 


Enter working mode 


Whether to enter 
the working mode? 


Y 
Enable interrupt 
End of initialization 


Fig 1-1 CAN Initialization Flow 


29.6.2 Loop-back Mode 

The controller must configure the registers after power-up or hardware reset. During the 
operation of the controller, a software reset request may be sent and reconfigured (re- 
initialized) as shown below. 


RKCAN 
TX txdata 


RX —— rxdata 


Fig 1-2 Loopback Mode 
29.6.3 Silent Mode 
The controller must configure the registers after power-up or hardware reset. During the 
operation of the controller, a software reset request may be sent and reconfigured (re- 
initialized) as shown below. 
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RKCAN 


TX {———> ixdata 


RX rxdata 


Fig 1-3 Silent Mode 

29.6.4 Rxstx Mode 

@ 1’bO: RKCAN cannot receive the data sent by itself; 

@ 1’b1: RKCAN can receive the data sent by itself, and when the ID of the frame is the 
same as the ID_CODE of RKCAN itself, RKCAN will store the frame information into 
CAN_RXDATA1/2. 

29.6.5 Txorder Mode 

The Txorder Mode is used to determine the order in which data is sent. 

@ 1’b0O: Data transmission order is “tx_data1[7:0] --> tx_data1[15:8] --> 
tx_data1[23:16] --> tx_data1[31:24] -->tx_data2[7:0] --> tx_data2[15:8] --> 
tx_data2[23:16] --> tx_data2[31:24]”; 

@ 1’bi: Data transmission order is “tx_data2[31:0] --> tx_data1[31:0]”. 

29.6.6 Rxsort Mode 

The Rxsort Mode is used to determine how the received data is stored. 

@ 1’b0: The data received first is placed in the lower address; 

@ 1’bi: The data received first moves to the upper address, and the data received later is 
placed at the lower address. 

29.6.7 Cover Mode 

@ 1'bO: RKCAN can't receive new frame before receive registers cleared. 

@ 1i'bi: RKCAN can receive new frame before receive registers cleared, and new RXDATA 
will cover old RXDATA. 

29.6.8 Overload Mode 

According to the CAN protocol, a CAN transceiver will generate an OVERLOAD frame in three 

cases: 

@ When the CAN is used as a receiver, if it is necessary to delay the next frame. 

@ Detection of a dominant bit at the first and second bit of Intermission. 

@ If an CAN node samples a dominant bit at the eight bits (the last bit) of an ERROR 
DELIMITER or OVERLOAD DELIMITER. 
1’b0: Overload Lite Mode: RKCAN only generates overload frames in the CASE2. 
1’b1: Overload Extended Mode: RKCAN can generates overload frames in all three cases. 

29.6.9 Auto Retx Mode 

Auto Retransmission Mode. 

@ 1'bO: Disable. RKCAN return to idle state after transmit DATA/RTR frame failed, and set 
tx_reg to 0. 

@ 1'bi: Enable. The RKCAN automatically retransmit frames which have lost arbitration or 
have been disturbed by errors during transmission. 

29.6.10 Auto Bus On 

Auto Bus on Enable. 

@ 1'bO: After the RKCAN has entered bus_off state, the software can start a bus-off 
recovery sequence by resetting the work_mode to 0. 

@ 1'bi: Automatic reset TEC/REC to bus_on after 128 occurrences of 11 consecutive 
recessive bits have been monitored on the bus. 

29.6.11 Sleep Mode 

The core enters Sleep mode from Configuration or Normal mode when the SLEEP bit is 1 

in the CAN_MODE register, the CAN bus is idle, and there are no pending transmission 
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requests. 

The core enters Configuration mode when any configuration condition is satisfied. The core 

enters Normal mode (clearing the SLEEP request bit in the sleep register and also clearing 

the corresponding status bit) under the following (wake-up) conditions: 

@ Whenever the SLEEP bit is set to 0. 

@ Whenever the SLEEP bit is 1, and bus activity is detected. 

@ Whenever there is a new message for transmission. 

Interrupts are generated when the core enters Sleep mode or wakes up from Sleep mode. 

29.6.12 DMA Support 

The CAN supports DMA signaling with the use of two output signals (dma_tx_mode and 

dma_rx_mode) to indicate when transmit buffer is empty or when the receive FIFO is full. 

The controller uses two DMA channels, one for the transmit data and one for the receive 

data. 

DMA transmit and receive support enabled by setting corresponding bit in CAN_DMA_CTRL 

register. Once enabled whenever both transmit buffer is empty dma_tx_mode is set, DMA 

should write transmit message. At last CPU set transmit request bit to initiate CAN. 

@ If RX FIFO is disabled, dma_rx_mode is set when message received successfully, DMA 
should read RXDATA from receive registers. 

@ If RX FIFO is enabled, dma_rx_mode is set when message received and FIFO reached 
watermark, DMA should read RXDATA from Rx FIFO entrance. 
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Chapter 30 Flexible Serial Peripheral Interface (FSPI ) 


30.1 Overview 


The FSPI is a flexible serial peripheral interface host controller to interface with external device. 


The FSPI supports the following features: 
@ Support various vendor devices with flexible command sequencer engine 
m Serial NOR Flash 
m@ Serial NAND Flash 
m Serial pSRAM 
m Serial SRAM 
@ Support SDR mode 
@ Support Single/Dual/Quad IO mode 
@ Support a 32-bit AHB slave to read and write controller register bank and initiate 
command sequence, including transfer data from/to external device indirectly 
@ Support a 32-bit AHB master with embedded DMA engine to transfer data from/to 
external device indirectly 
Support independent clock for system bus HCLK and controller core SCLK 
Support maskable interrupts generation 
Support sampling clock with optionally configurable delay line 
Support 2 CS# operation 


30.2 Block Diagram 


ha. >| ASYNC TX FIFO |<» |SCLK lg 
Ea | si/sioo 
zZ 7 
net 5 & ASYNC MM ; , 
= o a | | so/sion 
%) Qo 3 
D s a 2 -—_—_——“ = 
a| [* lfa| 3 ¢——} EN thes NsPicTRL | @ 
f 9 = = RX FIFO ° 
= 5. | 8 | wen/sion 
2 |§ 
= ASYNC RX FIFO |<] | HOLD#/SIO3_5 
| ncs# sg 
yp >| es 
i>) DMA CTRL 


AHB Slave REG File AHB Master 


AHB_BUS 
Fig. 30-1 FSPI Architecture 


Memory-Mapped AHB slave is available when XIP feature is present. In current chip, this 
feature is not provided. 


30.3 Function Description 


30.3.1 AHB Slave 
The AHB slave block is used to configure the register of controller to generate flexible 
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command sequence, process the interrupt exception, target various device feature and AC 
timing specification. It is also used to write CMD/ADDR/DATA to TX FIFO and read DATA 
from RX FIFO which buffer the DATA from external device. 

30.3.2 AHB Master 

When the embedded DMA CTRL is used to transfer DATA, the AHB master is used to transfer 
data to other system region, such as internal SRAM, peripheral, external DRAM. 

30.3.3 Memory-Mapped AHB Slave 

After the software initialize the controller based on the specialized memory device, CPU and 
other system bus masters can read data from external memory directly. If the external 
memory is SRAM or pSRAM, it also supports write data to it. The Memory-Mapped AHB Slave 
module can generate the relative CS# based on the access address from system address, 
example CS#0 and CS#1. Non-Supported in this chip. 

30.3.4 REG File 

The REG File is configurable register bank to control the store the static configuration and 
dynamic status of controller. 

30.3.5 DMA CTRL 

A block takes responsible for splitting a long length transfer trans into AHB bus transaction 
and interfacing with ASYNC TX or RX FIFO. 

30.3.6 FIFO 

There are four FIFO in the FSPI controller. ASYNC TX FIFO and ASYNC RX FIFO is for normal 
transaction that initiated by command sequence driver. The ASYNC MM (Memory-Mapped) 
TX FIFO and ASYNC MM (Memory-Mapped) RX FIFO is only used to buffer DATA from or to 
external device initiated by system bus master directly. 

30.3.7 NSPI CTRL 

Sequence decode engine which generates specialized timing sequence for various device. 
The NSPI decode the transaction from TX FIFO and Memory-Mapped Controller and convert 
it to relative CMD/ADDR/DATA frame based on the configuration. 


30.4 Register Description 


30.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 
follows. 


Table 30-1 FSPI Address Mapping Table 
Name Address Base Size 
FSPI CFG OxFE2BO0000 0x10000(64KB) 


30.4.2 Registers Summary 


[ones [ome] Gag [Suction 
Value 

FSPLIMR 

FSPLICLR 

[FSPLFTLR 

[FSPIRCVR 


FSPI_AXO 0x0014 w_ |oxo0000000 Sa aaa Data Value for CSO 
FSPI_ABITO 0x0018 w_ |oxoo000000 Se oe 


FSPI_ISR 
FSPI_FSR 
ESPI_SR 
FSPI_RISR 
FSPI_VER 
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f__themey_] eset ee] Neue |... Beemer, | 
FSPI_QOP 0x0030 w_ |oxoo000000 Quad Line Operation IO Level Pre- 


set Register 


FSPI_EXT CTRL 0x0034 |W  {[0x00004023 |Extend Control Register 


FSPI_DLL_CTRLO 0x003C w_ |oxoooo0001 Delay Tine Control Register 10r 


CSO Device 


Extend Auxiliary Data Control 


FSPI_SCLK INATM_CNT [0x0048 |W __|OxFFFFFFFF |SCLK Inactive Timeout Counter 
Memory Mapped Control Write 

FSPI_XMMC_WCMDO 0x0050 w_ |oxoo000000 Coramand: Redister for: CSO Device 
Memory Mapped Control Read 

FSPI_ XMMC_RCMDO 0x0054 w_ |oxoo000000 Command Register for C50: Device 


FSPI XMMC_ CTRL 0x0058 |W [0x000072E0 |Memory Mapped Control Register 


FSPI_ MODE 0x005C  |[W_ |0x00000000 [Controller Working Mode Register 
FSPI_DEVRGN 0x0060 |W _ {0x00000017 |Device Region Size Register 


FSPI_DEVSIZEO 0x0064 w_ Joxooo00012 Device Size Register for CSO 


Device 


Timeout Enable Control Register 
FSPI_TMEO 0x0068 w_ |oxo0000000 for CSO Device 

Memory Mapped Mode Receiver 
FSPI XMMC RX _WTMRK |0x0070 w_ |oxoo000002 FIFO Water Mark Reaister 


[ESPIDMATR 
[ESPILEN CTRL Length Control Register 

[ESPILEN EXT Length Extended Register 
FSPLCMD 
ESPLADDR 
ESPI DATA 
FSPI_CTRL1 


FSPI_AX1 0x0214 w_ Joxo0000000 Soe NO aed Data Value for CS1 
FSPI ABIT1 0x0218 w_ |oxo0000000 Ses Address Bits tor Cot 
Delay Line Control Register for 
FSPI DLL CTRL1 0x023C w_ |oxoooo0001 eee 
Memory Mapped Control Write 
FSPI XMMC_WCMD1 0x0250 w_ |ox00000000 SOROnE Regier for Cal Dede 


Memory-Mapped Command 
SPE AMMC RCM Control Register for CS1 Device 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

30.4.3 Detail Registers Description 

FSPI_CTRLO 

Address: Operational Base + offset (0x0000) 

| Bit |Attr/ Reset Value | Description 
31:14/RO_|0x00000__|reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


DATB 
Data Line Width 
2'bOO: 1 bit, x1 mode 
2'b0O1: 2 bits, x2 mode 
po. teRW 2'b10: 4 bits, x4 mode 
2'b11: Reserved 
Set this DATB to match the CMD sequence before doing indirect 
access mode and memory mapped access mode. 
ADRB 
Address Line Width 
2'bOO: 1 bit, x1 mode 
2'bO1: 2 bits, x2 mode 
STAGE 2'b10: 4 bits, x4 mode 
2'b11: Reserved 
Set this ADRB to match the CMD sequence before doing indirect 
access mode and memory mapped access mode. 


CMDB 

Command Line Width 

2'bOO: 1 bit, x1 mode 

2'bO1: 2 bits, x2 mode 

2'b10: 4 bits, x4 mode 

2'b11: Reserved 

Set this CMDB to match the CMD sequence before doing indirect 
access mode and memory mapped access mode. 

IDLE_CYCLE 

Idle Cycles When Switching IO from Output to Input 

4'hO: Idle hold is disable 

4'h1: Hold the SCLK in idle for 2 cycles when switch to shift in 


4'hf: Hold the SCLK in idle for 16 cycles when switch to shift in 
To improve the transform IO timing, the application can set this 
register to hold the SCLK in low state or high state. 


Shift Phase of Data Input in Controller 

1'bO: Shift input data at posedge SCLK 

1'b1: Shift input data at negedge SCLK 

The application can select the input data captured by posedge of 
SCLK when "0" or negedge of SCLK when "1". 

SPIM 

Serial Peripheral Interface Mode 

1'b0: Mode 0 

1'b1: Mode 3 

SPIM is used to control the serial mode (CPOL and CPHA). CPOL 
indicates clock polarity of Serial master, CPOL=1 for SCLK high 
while idle, CPOL=0 for SCLK low while not transmitting. CPHA 
indicates clock phase. The combination of CPOL bit and CPHA bit 
decides which Serial mode is supported. 


FSPI_ IMR 
Address: Operational Base + offset (0x0004) 


| Bit |Attr/ResetValue| Ci eescription 
[31:8 [RO_|0x000000 
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| Bit |Attr|ResetValue| Ci@eescription 


FSPI_ICLR 


DMAM 

DMA Finish Interrupt Mask 

1'bO: DMA finish interrupt is not masked 

1'b1: DMA finish interrupt is masked 

Only valid in indirect access mode. 

NSPIM 

NSPI Interrupt Mask 

1'bO: NSPI interrupt is not masked 

1'b1: NSPI interrupt is masked 

Valid in indirect access mode and memory mapped mode. 
AHBM 

AMBA AHB Error Interrupt Mask 

1'bO: AMBA AHB Error interrupt is not masked 
1'b1: AMBA AHB Error interrupt is masked 

Only valid in indirect access mode. 

TRANSM 

Transfer Finish Interrupt Mask 

1'bO: Transfer finish interrupt is not masked 

1'b1: Transfer finish interrupt is masked 

Only valid in indirect access mode. 

TXEM 

Transmit FIFO Empty Interrupt Mask 

1'bO: Transmit FIFO empty interrupt is not masked 
1'b1: Transmit FIFO empty interrupt is masked 
Only valid in indirect access mode. 

TXOM 

Transmit FIFO Overflow Interrupt Mask 

1'bO: Transmit FIFO overflow interrupt is not masked 
1'b1: Transmit FIFO overflow interrupt is masked 
Only valid in indirect access mode. 

RXUM 

Receive FIFO Underflow Interrupt Mask 

1'bO: Receive FIFO underflow interrupt is not masked 
1'b1: Receive FIFO underflow interrupt is masked 
Only valid in indirect access mode. 

RXFM 

Receive FIFO Full Interrupt Mask 

1'bO: Receive FIFO full interrupt is not masked 
1'b1: Receive FIFO full interrupt is masked 

Only valid in indirect access mode. 


Address: Operational Base + offset (0x0008 


DMAC 

DMA Finish Interrupt Clear 
1'bO: No action 

1'b1: Clear interrupt 


Write "1" to clear the DMAS 


NSPIC 

NSPI Error Interrupt Clear 
1'bO: No action 

1'b1: Clear interrupt 

Write "1" to clear the NSPIS. 
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[Attr|ResetValue|—C(@Deescription 
AHBC 
AMBA AHB Error Interrupt Clear 
1'b0: No action 
1'b1: Clear interrupt 
Write "1" to clear the AHBS. 
TRANSC 
Transfer Finish Interrupt Clear 
1'b0O: No action 
1'b1: Clear interrupt 
Write "1" to clear the TRANSS. 


TXEC 

Transmit FIFO Empty Interrupt Clear 
1'bO: No action 

1'b1: Clear interrupt 


Write "1" to clear the TXES. 

TXOC 

Transmit FIFO Overflow Interrupt Clear 
1'bO: No action 

1'b1: Clear interrupt 

Write "1" to clear the TXOS. 

RXUC 

Receive FIFO Underflow Interrupt Clear 
1'bO: No action 

1'b1: Clear interrupt 

Write "1" to clear the RXUS. 

RXFC 

Receive FIFO Full Interrupt Clear 

1'bO: No action 

1'b1: Clear interrupt 

Write "1" to clear the RXFS. 


FSPI_FTLR 


Address: Operational Base + offset (OxO000C 


| Bit |Attr|ResetValue|  —s—s/—/——————C—C‘iescription = 
31:16|RO_[0x0000 


RXFTLR 
Receive FIFO Threshold Level 
8'hO: O entry level 
8'hi: 1 entry level 
15:8 |RW /0x10 ree 
8'h10: 16 entry level(default) 
When the number of receive FIFO entries is bigger than or equal 
to this value, the receive FIFO full interrupt is triggered. 


TXFTLR 
Transmit FIFO Threshold Level 
8'hO: O entry level 
8'hi: 1 entry level 
7:0 |RW {0x10 ae 
8'h10: 16 entry level(default) 
When the number of transmit FIFO entries is less than or equal to 
this value, the transmit FIFO empty interrupt is triggered. 


FSPI_RCVR 
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Address: Operational Base + offset (0x0010 


| Bit |Attr|Reset Value| —————™s—Ss—SCS Description — i 
[31:1 [RO [0x00000000 


RCVR 

R/W 0x0 FSPI Recover 

SC Write any values to trigger the recovery of SMC NSPI state 
machine, FIFO state and other logic state. 


FSPI_AXO 
Address: Operational Base + offset (0x0014) 


.,Bit_|Attr| Reset Value|__________Descelptlon __| 
31:8 [RO |0x000000 


alae Data 
RV ERO The AX value when doing the continuous read (enhance mode or 
XIP mode). That is M7-MO in "Continuous Read Mode". 


FSPI_ABITO 
Address: Operational Base + offset (0x0018) 


| Bit |Attr/ResetValue| Ci eescription 
31:5 [RO |[0x0000000 


ABIT 
Address Bits Extend 
5'hO: 1 bit 
RW |0x00 5'h1: 2 bits 
S'hif: 32 bits 
Only valid when ADDRB is set to 2'b11. 


FSPI ISR 
Address: Operational Base + offset (0Ox001C 
| Bit |Attr[ResetValue| ——Ci@eescription 
[31:8 [RO |0x000000_— [reserved 
DMAS 
DMA Finish Interrupt Status 
1'bO: No interrupt 
1'b1: Active interrupt generated 
NSPIS 
NSPI Transaction Decode Error Interrupt Status 
1'bO: No interrupt 
1'b1: Active interrupt generated 
AHBS 


AMBA AHEB Error Interrupt Status 
1'bO: No interrupt 
1'b1: Active interrupt generated 


TRANSS 

Transfer Finish Interrupt Status 

1'bO: No interrupt 

1'b1: Active interrupt generated 
TXES 

Transmit FIFO Empty Interrupt Status 
1'bO: No interrupt 

1'b1: Active interrupt generated 
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| Bit [Attr|ResetValue| —C(@Deescription 
TXOS 
Transmit FIFO Overflow Interrupt Status 
1'bO: No interrupt 
1'b1: Active interrupt generated 
RXUS 


Receive FIFO Underflow Interrupt Status 
1'bO: No interrupt 

1'b1: Active interrupt generated 

RXFS 

Receive FIFO Full Interrupt Status 

1'bO: No interrupt 

1'b1: Active interrupt generated 


FSPI_ FSR 

Address: Operational Base + offset (0x0020) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:21/RO [0x000. reserved 


RXWLVL 
RX FIFO Water Level 
. 5'hO: FIFO is empty 
0 nEOIRW: /OK00 5'h1: 1 entry is taken 
5'h10: 16 entry is taken, FIFO is full 


115:13/RO_|0x0_ [reserved 


reserved 
TXWLVL 
TX FIFO Water Level 
: 5'hO: FIFO is full 
cae 0x00 5'h1: 1 entry is left 
5'h10: 16 entry is left, FIFO is empty 
reserved 


7:4 |RO |0x0 [reserved 


Receive FIFO Full Status 
1'bO: RX FIFO is not full 
1'b1: RX FIFO is full 


Receive FIFO Empty Status 
1'b0O: RX FIFO is not empty 
1'b1: RX FIFO is empty 


Transmit FIFO Empty Status 
1'bO: TX FIFO is not empty 
1'b1: TX FIFO is empty 


Transmit FIFO Full Status 
1'bO: TX FIFO is not full 
1'b1: TX FIFO is full 


FSPI_SR 

Address: Operational Base + offset (0x0024 

[Attr/Reset Value| —“‘S™C#@DS @Scription — 
IRO_|0x00000000 [reserved —“‘“‘(‘“(‘(‘(;:;S:*S™SCC*C*C“(‘(‘(SC*C‘*dC 


31:1 
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_Bit_|Attr| Reset Value|_____________Deseription _ 


Stas Register 
1'b0O: NSPI Controller is idle 


1'b1: NSPI Controller is busy 
When controller is busy, don't change the setting of control 
register. When NSPI is idle, the software can initiate new 


FSPI_RISR 


transaction to external device. 


Address: Operational Base + offset (0x0028) 


| Bit |Attr|/Reset Value| Ci escription = 
[31:8 [RO |0x000000 


DMAS 

DMA Finish Interrupt Status 

1'bO: No active raw interrupt 

1'b1: Active raw interrupt is generated 

Cleared by writing corresponding ICLR bit to clear raw interrupt 
status. 

NSPIS 

NSPI Error Interrupt Status 

1'bO: No active raw interrupt 

1'b1: Active raw interrupt is generated 

Cleared by writing corresponding ICLR bit to clear raw interrupt 
status. 

AHBS 

AMBA AHB Error Interrupt Status 

1'bO: No active raw interrupt 

1'b1: Active raw interrupt is generated 

Cleared by writing corresponding ICLR bit to clear raw interrupt 
status. 

TRANSS 

Transfer Finish Interrupt Status 


1'bO: No active raw interrupt 

1'b1: Active raw interrupt is generated 

Cleared by writing corresponding ICLR bit to clear raw interrupt 
status. 


TXES 

Transmit FIFO Empty Interrupt Status 

1'bO: No active raw interrupt 

1'b1: Active raw interrupt is generated 

Cleared by writing corresponding ICLR bit to clear raw interrupt 
status. 

TXOS 

Transmit FIFO Overflow Interrupt Status 

1'bO: No active raw interrupt 

1'b1: Active raw interrupt is generated 

Cleared by writing corresponding ICLR bit to clear raw interrupt 
status. 

RXUS 

Receive FIFO Underflow Interrupt Status 

1'bO: No active raw interrupt 

1'b1: Active raw interrupt is generated 

Cleared by writing corresponding ICLR bit to clear raw interrupt 
status. 
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| Bit |Attr|ResetValue| Ci@eescription 


RXFS 
Receive FIFO Full Interrupt Status 
0x0 1'bO: No active raw interrupt 
1'b1: Active raw interrupt is generated 
Cleared by writing corresponding ICLR bit to clear raw interrupt 
status. 


FSPI VER 

Address: Operational Base + offset (0x002C) 

| Bit [Attr|ResetValue|  —— ———C‘i Scriptom = 
[31:16|RO_|0x0000___[reserved 


reserved e—s—‘“—si‘“‘“‘i‘sSsS 
VER 
15:0 [RO Oxf008 The Version ID of FSPI 


FSPI QOP 
Address: Operational Base + offset (0x0030 


| Bit |Attr|Reset Value] CiDeescription 
31:2 |RO_|0x00000000 


SO123BP 
SO123 Bypass Mode 

1 RW /|0x0 1'bO: Disable bypass 
1'b1: Enable bypass 
Default is enabled. 
S0123 
Di/D2/D3 Data Value During Inactive When CS is Active 
1'bO: Set to "0" 

BYE EXO 1'b1: Set to "1" 

The value of SO1, SO2 and SO3 during command and address 
bits input. 


FSPI_ EXT CTRL 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:15[RO_|Oxo0000_—sreserved 


SR_GEN_MODE 
Status Register Generation Mode 

14 Rw lox 1'b0: Compatible mode with old controller 
1'b1i: Robust generation to indicates the status of controller 
If set to "1", the controller will only clear the SR bit after 
operation sequence done and CS is high. 


TRANS_INT_MODE 
Transmit Done Interrupt Generation Mode 
13 RW |0x0 1'bO: Trigger NSPI end in data done 
1'b1: Trigger NSPI end in CS inactive 
Default Generation is compatible with old controller. 
reserved 


12 |RO |oxo_____—reserved 
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| Bit |Attr| Reset Value, 


Po Ciescription 
SWITCH_IO_O2I_CNT 
Switch IO Attribute Cycles in O21 Idle Phase 
4'hO: 1st cycle 
4'h1: 2nd cycle 
: 4'h2: 3rd cycle 

ee | RYE 0X0 4'h3: 4th cycle 
4'hf: 16th cycle 
The target cycle when switching from output to input in O21 idle 
phase. 


SWITCH_IO_DUMM_CNT 
Switch IO Attribute Cycles in Dummy Phase 
4'hO: 1st cycle 
4'h1: 2nd cycle 
; 4'h2: 3rd cycle 
mn ba a 4'h3: 4th cycle 
4'hf: 16th cycle 
The target cycle when switching from output to input in Dummy 
data phase. 
CS_DESEL_CTRL 
CS Inactive Control 
4'hO: 1 cycle 
4'h1: 2 cycles 
' 4'h2: 3 cycles 
ore “RW OKe 4'h3: 4 cycles 
4'hf: 16 cycles 
The target cycles to hold CS inactive after de-assert the CS. 
Default value are 4 SCLK cycles that is enough for normal device. 


FSPI_ DLL _CTRLO 
Address: Operational Base + offset (Ox003C) 

| Bit [Attr|ResetValue| Ci‘ criptiom 
[31:16|RO_[0x0000_— reserved 


SCLK_SMP_SEL 
SCLK Sampling Selection 
RW {0x0 1'b0O: Bypass DLL 
1'b1: From DLL 
The a | SCLK source selection. 


14:9 |RO_|Ox0O [reserved 


SMP_DLL_CFG 
Sample Delay Line Configuration 
9'hO: 1 DLL element cell 
9'h1: 1 DLL element cell 
RW /|0x001 9'h2: 2 DLL element cells 
9) hiff: 511 DLL element cells 
This register to control the sampling delay line cell used. The 
maximum DLL element cells is decided by process. 


FSPI EXT AX 
Address: Operational Base + offset (0x0044 


| Bit_|Attr| Reset Value 


31:16|RO_[0x0000 
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| Bit |Attr|ResetValue| Ci eescription 


AX_SETUP_PAT 
. Auxiliary Setup Data Pattern 
I nee The AX data pattern that setup the continuous/enhance/XIP read 
mode 


AX_CANCEL_PAT 
7:0 IRW I|Oxff Auxiliary Cancel Data Pattern 
The AX data pattern that cancel the continuous/enhance/XIP read 
mode. 


FSPI SCLK INATM CNT 
Address: Operational Base + offset (0x0048 


| Bit |Attr/ResetValue| Ci eescription 


SCLK_INATM_CNT 
SCLK Inactive Timeout Counter 
. When CS is active and SCLK is hold in high or low due to TX FIFO 
ete Qh RW: || OXTITATT is empty or RX FIFO is full, if SCLK_INATM_EN is enabled, and 
timeout occurs, the controller will go back to idle and RX FIFO is 
flushed. 


FSPI_XMMC WCMDO 
Address: Operational Base + offset (0x0050 


| Bit |Attr|ResetValue|  —s—s———C‘i scription 
31:16|RO_[0x0000 


ADDRB 
Address Bits 
2'b00: O bit 
2'b01: 24 bits 
Pott On 0X0 2'b10: 32 bits 
2'b11: From the ABIT register 
Address bits number select in memory mapped mode, if there is 
not address command to send, set to zero. 
CONT 
Continuous 
1'bO: Disable continuous mode 
13 WO: | 0x0 1'b1: Enable continuous mode 
AX mode or Continuous mode or XIP mode for device which 
begins with address. 


12 |RO_|oxo_ si reserved 


DUMM 
Dummy Cycles 
4'hO: No dummy cycle 
11:8 |WO |0x0 ee 
4'h8: 8 cycles 
Dummy bit cycles in memory mapped mode. 
7:0 |WO {0x00 Command 
Command data in memory mapped access mode. 


FSPI_ XMMC RCMDO 
Address: Operational Base + offset (0x0054 


| Bit_|Attr| Reset Value 


31:16|RO_[0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


ADDRB 
Address Bits 
2'bO0: O bit 
2'b01: 24 bits 
ao a ae ese 2'b10: 32 bits 
2'b11: From the ABIT register 
Address bits number select in memory mapped mode, if there is 
not address command to send, set to zero. 
CONT 
Continuous 
1'bO: Disable continuous mode 
WO; | 0x0 1'b1: Enable continuous mode 
AX mode or Continuous mode or XIP mode for device which 
a with address. 


i2_|RO_|Oxo_sreserved 


DUMM 
Dummy Cycles 
4'hO: No dummy cycle 
11:8 }WO |0x0 ‘ 
4 h8: 8 cycles 
Dumm bit cycles in memory mapped mode. 
7:0 |WO {0x00 Command 
Command data in memory mapped access mode. 


FSPI_XMMC CTRL 

Address: Operational Base + offset (0x0058 

| Bit |Attr[ResetValue| ss ——“‘;S~SC#éi scription — 
[31:7 [RO [0x0 ——sifreserved — — —“‘“(‘(‘“(“(“(CS*S*C*C*C*C*C*C*C*C*C*C*C*C™C™C™C™C™C~C~*CYS 


PFT_EN 
Prefetch Enable 
1'b0O: Disable 
pee Ox 1'b1: Enable 

Should disable prefetch if controller communicate with pSRAM 
which need refresh. 
DEV_HWEN 
Device AMBA AHB HWRITE Enable 

Spee (ck ace 1'bO: Disable 
1'b1: Enable 


4:0 |RO |oxoo reserved 


FSPI_MODE 

Address: Operational Base + offset (Ox005C) 

| Bit |Attr|ResetValue| Ci‘ criti 
[31:1 |RO [0x00000000 |reserved 


XMMC_MODE_EN 
Memory Mapped Mode Enable 
1'bO: Disable, indirect access mode 
1'b1: Enable, Memory-Mapped mode 

RW |0x0 Before switching from indirect access mode to Memory-Mapped 
mode, the application should make sure the controller is in idle 
state and no pending transaction. If switch from Memory-Mapped 
to indirect access mode, software should initiate a dummy read 
by CPU before that. 
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FSPI_DEVRGN 
Address: Operational Base + offset (0x0060) 

| Bit [Attr|ResetValue| ————C‘iecritiom 
[31:10/RO_[0x000000_—i|reserved 


DEC_CTRL 
Decode Control 
2'b00: 1 CS# 
RW |0x0 2'b01: 2 CS# 
2'b10: 4 CS# 
2'b1i1: Reserved 
eae valid in XMMC mode. 


7:5 |RO [Oxo reserved 


RSIZE 
Region Size 
5'd0: 1 byte 
5'd1: 2 bytes 
5'd2: 4 bytes 
4:0 |RW |0x17 ; ; 
5'd31: 4G bytes 
In Memory-Mapped mode, the CS is controlled by AHB address 
bus, region size is used to generate CS. 


FSPI_DEVSIZEO 

Address: Operational Base + offset (0Ox0064 

| Bit |Attr[ResetValue| =< ——“‘“;CS™SC*éi scription 
[31:5 [RO |0x0000000_ [reserved  — —“(‘;*s*s*S*S™S™”™™”™C™C™C™C™CdC 


DSIZE 
Device Size 
5'd0: 1 byte 
5'd1: 2 bytes 
5'd2: 4 bytes 
4:0 |RW /0x12 : ; 
5'd31: 4G byte 
Device size is used to generate slop over status. 


FSPI_ TMEO 

Address: Operational Base + offset (0x0068) 

| Bit [Attr|ResetValue|  — ———C*‘CiScritiom 
[31:2 [RO_|0x00000000 [reserved 


SCLK_INATM_EN 
SCLK Inactive Timeout Enable 
ee RW | Oxe 1'bO: Disable 
1'bi: Enable 
lO. = [RO [oxo —isfreserved ee —(si‘“—s‘“‘“‘™ONC*d 


FSPI_XMMC_RX_WTMRK 
Address: Operational Base + offset (0x0070) 
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| Bit |Attr|ResetValue| Cieescription 
31:8 |RO_|0x000000 


RX_FULL_WTMRK 
7:0 |RW |0x02 Memory Mapped Mode Receiver FIFO Water Mark. 
Default is enough. 


FSPI_DMATR 

Address: Operational Base + offset (Ox0080 

| Bit |Attr/ResetValue| ss ——“‘;S™~C*éi scription — 
[31:1 [RO |0x00000000 [reserved — —“(‘“‘;*s*s*s“‘“(CS*S™S™*™C™C~*CY 


Wi DMATR 
C 0x0 DMA Trigger 
Write "1" to start the DMA transfer. 


FSPI_DMAADDR 
Address: Operational Base + offset (0x0084 


| Bit_|Attr| Reset Value 


DMAADDR 
31:0 |RW |0Ox00000000 |DMA Address 
The destination or source data address in current system. 


FSPI_LEN_ CTRL 
Address: Operational Base + offset (0x0088) 


| Bit |Attr|/ResetValue| Ci eescription 
31:1 |RO_|0x00000000 


TRB_SEL 

Rw lox0 Total Transfer Bytes Selection 
1'bO: TRB controlled by CMD[TRB] 
1'b1: TRB controlled by LEN EXT 


FSPI_LEN_ EXT 
Address: Operational Base + offset (Ox008C) 
| Bit [Attr|ResetValue| Ci‘ ection 
TRB_EXT 
Total Transfer Bytes Extended 
32'd0: No data 
31:0 |RW |OxO0000000 |32'd1: 1 Byte 
32'd2: 2 Bytes 


Total data bytes number that will write to /read from the device. 


ESPI_XMMCSR 

Address: Operational Base + offset (0x0094 
[Attr|/Reset Value|  ——“‘CSN CD eScription =—— (ss ———CCid 
IRO_|Ox00000000 [reserved —“‘“‘(‘“‘“‘(“(‘(;C*S™S™SCSC“(“‘(‘“‘S;(NC‘d 


| Bit | 
Exes 
SLOPOVER1 
Slop Over Register for CS1 
1'b0O: Normal state 
1'b1: Address slop over 


When the access address in memory map mode is bigger than 
DEVSIZE, this bit will be set. Write "1" to clear this bit. 
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| Bit |Attr[ResetValue| ss ——Cts—“C;C—C‘~Ci scription 
SLOPOVERO 
Slop Over Register for CSO 


1'bO: Normal state 

1'b1: Address slop over 

When the access address in memory map mode is bigger than 
DEVSIZE, this bit will be set. Write "1" to clear this bit. 


FSPI_ CMD 
Address: Operational Base + offset (0x0100) 


| Bit |Attr| Reset Value 


CS 
Device Chip Select. 
P 2'b00: Chip select O 
eee OO: 0X0 2'b01: Chip select 1 
2'b10: Reserved 
2'b11: Reserved 
TRB 
Total Transfer Bytes 
14'dO: No data 
; 14'd1i: 1 Byte 
29:16}WO |0x0000 14'd2: 2 Bytes 
Total data bytes number that will write to or read from the 


7 


11:8 |WO 
Dummy bit cycles in indirect access mode. 


CMD 
7:0 |WO {0x00 Command 
Command data in indirect access mode. 


FSPI_ ADDR 
Address: Operational Base + offset (0x0104) 


2'b0O1: 24 bits 

2'b10: 32 bits 

2'b11: From the ABIT register 

Address bits number select in indirect access mode. If there is 
not address command to send, set to zero. 


Write or Read 
1'bO: Read 
1'bi: Write 


Dummy Cycles 
4'hO: No dummy cycle 


4'h8: 8 cycles 


Continuous 
0x0 1'bO: Disable continuous mode 
1'bi: Enable continuous mode 
AX mode or Continuous mode or XIP mode for device which 
ins with address. 
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| Bit |Attr|ResetValue| Ci@eescription 


ADDR 
. Address Register 
31:0 |WO |0x00000000 Indirect access start address data for current command 
sequence. 


FSPI DATA 
Address: Operational Base + offset (0x0108 


| Bit_|Attr| Reset Value 


DATA 
31:0 }|RW |Ox00000000 |Data Register 
Device data read or write from/to device. 


FSPI_ CTRL1 
Address: Operational Base + offset (0x0200) 
[ResetValue[  ——C—‘“‘CieScriptiom — 


Data Line Width 

2'bOO: 1 bit, x1 mode 

2'bO1: 2 bits, x2 mode 

2'b10: 4 bits, x4 mode 

2'b11: Reserved 

Set this DATB to match the CMD sequence before doing indirect 
access mode and memory mapped access mode. 


Address Line Width 

2'bOO: 1 bit, x1 mode 

2'bO1: 2 bits, x2 mode 

2'b10: 4 bits, x4 mode 

2'b11: Reserved 

Set this ADRB to match the CMD sequence before doing indirect 
access mode and memory mapped access mode. 


Command Line Width 

2'bOO: 1 bit, x1 mode 

2'b0O1: 2 bits, x2 mode 

2'b10: 4 bits, x4 mode 

2'b11: Reserved 

Set this CMDB to match the CMD sequence before doing indirect 
access mode and memory mapped access mode. 

IDLE_CYCLE 

Idle Cycles When Switching IO from Output to Input 

4'hO: Idle hold is disable 

4'h1: Hold the SCLK in idle for 2 cycles when switch to shift in 


4'hf: Hold the SCLK in idle for 16 cycles when switch to shift in 
To improve the transform IO timing, the application can set this 


Shift Phase of Data Input in Controller 

1'bO: Shift input data at posedge SCLK 

1'b1: Shift input data at negedge SCLK 

The application can select the input data captured by posedge of 
SCLK when "0" or negedge of SCLK when "1". 
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| Bit |Attr|ResetValue| Ci@eescription 


SPIM 
Serial Peripheral Interface Mode 
1'b0: Mode 0 
1'b1: Mode 3 

RW |0x0 SPIM is used to control the serial mode (CPOL and CPHA). CPOL 
indicates clock polarity of Serial master, CPOL=1 for SCLK high 
while idle, CPOL=0 for SCLK low while not transmitting. CPHA 
indicates clock phase. The combination of CPOL bit and CPHA bit 
decides which Serial mode is supported. 


FSPI AX1 
Address: Operational Base + offset (0x0214 


Bit {Attr| Reset Value|_______Description ____ 
31:8 |RO_|0x000000 


aa eey Data 
ER (Oxee The AX value when doing the continuous read (enhance mode or 
XIP mode). That is M7-MO in "Continuous Read Mode". 


FSPI ABIT1 
Address: Operational Base + offset (0x0218 


| Bit |Attr|ResetValue| sss —C—C‘iescription = 
31:5 |RO_|0x0000000 


ABIT 
Address Bits Extend 
5'hO: 1 bit 
4:0 |RW /0x00 5'h1: 2 bits 
5'h1f: 32 bits 
Only valid when ADDRB is set to 2'b11. 


FSPI DLL CTRLi 

Address: Operational Base + offset (0x023C) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|Oxo000_ si freserved 


SCLK_SMP_SEL 
SCLK sampling selection 
15 RW {0x0 1'b0O: Bypass DLL 
1'b1: From DLL 
a sampling SCLK source selection. 


14:9 |RO [0x00 [reserved 


SMP_DLL_CFG 
Sample Delay Line Configuration 
9'hO: 1 DLL element cell 
9'h1i: 1 DLL element cell 
RW |0x001 9'h2: 2 DLL element cells 
9) hiff: 511 DLL element cells 
This register to control the sampling delay line cell used. The 
maximum DLL element cells is decided b 


FSPI_XMMC WCMD1 

Address: Operational Base + offset (0x0250) 

Bit _|attr| Reset Value| _______Deseription _ 
31:16[RO |oxo000_ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ADDRB 
Address Bits 
2'bO0: O bit 
2'b01: 24 bits 
ao a ae ese 2'b10: 32 bits 
2'b11: From the ABIT register 
Address bits number select in memory mapped mode, if there is 
not address command to send, set to zero. 
CONT 
Continuous 
1'bO: Disable continuous mode 
WO; | 0x0 1'b1: Enable continuous mode 
AX mode or Continuous mode or XIP mode for device which 
a with address. 


i2_ (RO [Oxo reserved 


DUMM 
Dummy Cycles 
4'hO: No dummy cycle 
11:8 }WO |0x0 ‘ 
4' h8: 8 cycles 
Dumm bit cycles in memory mapped mode. 
7:0 |WO {0x00 Command 
Command data in memory mapped access mode. 


FSPI_ XMMC RCMD1 
Address: Operational Base + offset (0x0254 


| Bit |Attr|ResetValue|  —=s—s/s—/——C—C‘iecription = 
31:16|RO_[0x0000 


ADDRB 
Address Bits 
2'bO0: O bit 
2'b01: 24 bits 
pS WO ORE 2'b10: 32 bits 
2'b11: From the ABIT register 
Address bits number select in memory mapped mode, if there is 
not address command to send, set to zero. 
CONT 
Continuous 
1'bO: Disable continuous mode 
i mio) Oxe 1'b1: Enable continuous mode 
AX mode or Continuous mode or XIP mode for device which 
ae with address. 


a2 |RO_|OxO_ reserved 


DUMM 
Dummy Cycles 
4'hO: No dummy cycle 
11:8 }WO |0x0 ‘ 
4! h8: 8 cycles 
Dumm bit cycles in memory mapped mode. 


CMD 
7:0 |WO {0x00 Command 
Command data in memory mapped access mode. 
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FSPI_DEVSIZE1i 

Address: Operational Base + offset (0x0264) 

| Bit [Attr|ResetValue| Ci‘ @Scritiom 
[31:5 [RO |0xo000000_|reserved 


DSIZE 
Device Size 
5'dO: 1 byte 
5'd1: 2 bytes 
5'd2: 4 bytes 
4:0 |RW |0x1i2 
5'd31: 4G bytes 
Device size is used to generate slop over status. 


FSPI_ TME1 

Address: Operational Base + offset (0x0268) 

| Bit [Attr|ResetValue|  ————C‘Ci scription = 
[31:2 [RO_|0x00000000 [reserved Sd 


SCLK_INATM_EN 

SCLK Inactive Timeout Enable 
be RE Ox 1'bO: Disable 

1'bi: Enable 


jo |RO_|oxosreserved 


30.5 Interface Description 


Table 30-2 FSPI IO MO Group Interface Description 
| Module Pin | Dir | Pin Name g 


[| SCOMUXSetting 
|sfcscik | 0 | EMMC_CMD/FSPI_CLK_M0/GPIO2_A0_u BUS_IOC_GPIO2A_IOMUX_SEL_L[3:0]=4’h2 
| stccsno | 0 | EMMC_D6/FSPI_CSON_MO/GPIO2_D6_u BUS IOC_GPIO2D_IOMUX_SEL_H[11:8]=4’h 


| stccsnt | 0 | EMMC_D?/FSPI_CS1N_M0/GPIO2_D7_u Bl IOC_GPIO2D_IOMUX_SEL_H[15:12]=4 
EMMC_DO0/FSPI_DO_MO0/GPIO2_D0_u BUS_IOC_GPIO2D_IOMUX_SEL_L[3:0]=4’h2 
EMMC_D1/FSPI_D1_M0/GPIO2_D1_u BUS_IOC_GPIO2D_IOMUX_SEL_L[7:4]=4’h2 


EMMC_D2/FSPL_D2.M0/GPIO2 D2_u BUS IOC_GPIO2D_IOMUX_SEL_L[11:8]=4’h 
EMMC_D3/FSPI_D3_M0/GPIO2_D3_u ie IOC_GPIO2D_IOMUX_SEL_L[15:12]=4 


Notes: I=input, O=output, I[/O=input/output, bidirectional. 


sfc_sio3 


Table 30-3 FSPI M1 Group Interface Description 


| Dir | 
GMACO_TXCLK/SDIO_CLK_MO/FSPI_CLK_M1/12C3_S | guys toc _GPIO2B IOMUX SEL. L[15:12]=4' 

sfc_sclk ‘ 
DA_M3/GPIO2_B3_d h3 
GMACO_PTP_REFCLK/FSPI_CSON_M1/HDMI_TX1_SD 

sfc_csn0 BUS_IOC_GPIO2B_IOMUX_SEL_H[3:0]=4’h3 
A_M0/12C4_SDA_M1/UART7_RX_MO0/GPIO2_B4_u 


GMACO_PPSTRING/FSPI_CS1N_M1/HDMI_TX1_SCL_ 
sfc_csn1 BUS_IOC_GPIO2B_IOMUX_SEL_H[7:4]=4’h3 
MO/12C4_SCL_M1/UART7_TX_M0/GPIO2_B5_u 
GMACO_RXD2/SDIO_DO_MO/FSPI_D0_M1/UART6_RX | ByS I0C_GPIO2A_IOMUX_SEL_H[11:8]=4’h 
_MO0/GPIO2_A6_u 3 


sfc_sioO 
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Module Pin | Dir | Pin Name | CTOMUXSetting 


ey aa GMACO_RXD3/SDIO_D1_MO/FSPI_D1_M1/UART6_TX | guys 10C_GPIOZA IOMUX_SEL_H[15:12]=4" 
_M0/GPIO2_A7_u h3 
GMACO_RXCLK/SDIO_D2_MO0/FSPI_D2_M1/12C8_SCL 

sfc_sio2 Vo BUS_IOC_GPIO2B_IOMUX_SEL_L[3:0]=4’h3 
_M1/UART6_RTSN_M0/GPIO2_BO_u 
GMACO_TXD2/SDIO_D3_M0/FSPI_D3_M1/12C8_SDA 

sfc_sio3 1/0 BUS_IOC_GPIO2B_IOMUX_SEL_L[7:4]=4’h3 
_M1/UART6_CTSN_MO0/GPIO2_B1_u 


Notes: I=input, O=output, [/O=input/output, bidirectional. 


Table 30-4 FSPI M2 Group Interface Description 
Po PinName CT COMUXSetting 


GMAC1_RXCLK/SDIO_CLK_M1/MIPI_CAMERAO_CLK_ 


Module Pin 


M1/FSPI_CLK_M2/I2C4_SDA_MO/UART8_CTSN_M1i/G | BUS_IOC_GPIO3A_IOMUX_SEL_H[7:4]=4’h5 
PIO3_A5_d 


CIF_D8/FSPI_CSON_M2/PCIE30X4_CLKREQN_M2/HD 


BUS_IOC_GPIO3C_IOMUX 
[3:0]=4’h2 


MI_TX1_CEC_M2/CAN2_RX_MO/UART5_TX_M1/SPI3 
_CS0_M3/GPIO3_C4_u 


CIF_D9/FSPI_CS1N_M2/PCIE30X4_WAKEN_M2/HDMI 


BUS_IOC_GPIO3C_IOMUX 
[7:4]=4’h2 


_TX1_SDA_M1/CAN2_TX_MO0/UART5_RX_M1/SPI3_C 
S1_M3/GPIO3_C5_u 


a 
om fo 
GMAC1_TXD2/SDIO_D0O_M1/I2S3_MCLK/FSPI_DO_M 
I/O | 2/12C6_SDA_M4/PWM10_M0/SPI4_MISO_M1/GPIO3 BUS_IOC_GPIO3A_IOMUX_SEL_L[3:0]=4’h5 


_AO_u 


Notes: I=input, O=output, I[/O=input/output, bidirectional. 


GMAC1_TXD3/SDIO_D1_M1/12S3_SCLK/AUDDSM_LN 
/FSPI_D1_M2/12C6_SCL_M4/PWM11_IR_MO/SPI4_M BUS_IOC_GPIO3A_IOMUX_SEL_L[7:4]=4’h5 


OSI_M1/GPIO3_A1_u 


GMAC1_RXD2/SDIO_D2_M1/12S3_LRCK/AUDDSM_LP 


BUS_IOC_GPIO3A_IOMUX_SEL_L[11:8]=4’h 
5 


/FSPI_D2_M2/UART8_TX_M1/SPI4_CLK_M1/GPIO3_A 


2_u 


GMAC1_RXD3/SDIO_D3_M1/12S3_SDO/AUDDSM_RN 


BUS_IOC_GPIO3A_IOMUX_SEL_L[15:12]=4’ 
h5 


/FSPI_D3_M2/UART8_RX_M1/SPI4_CS0O_M1/GPIO3_ 


A3_u 
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30.6 Application Notes 
30.6.1 Typical Program Flow Without DMA 


Config FSPI_CTRL 
and other relative 
register to select 
operation mode 


Start 


Config FSPI_CMD 


BUSY- 
IDLE 


ADDR is needed 


Write Enable 
CMD SEQ 


prsbean Config FSPI_ADDR 


CMD SEQ 


DATA is needed 


Read Statues 
CMD SEQ 


W/R FSPI_DATA 
Loop 


Fig. 30-2 Program Flow 


All the AHB bus write data to FSPI_CMD, FSPI_ADDR and FSPI_DATA will be marked with 
different header and then pushed into transmit FIFO by writing order. 
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30.6.2 Typical READ Flow Without DMA 


BUSY- 
IDLE 


READ 
CMD SEQ 


Config FSPI_CTRL 
and other relative 
register to select 
operation mode 


Config FSPI_CMD 


ADDR is needed 


Config FSPI|_ADDR 


DATA is needed 


W/R FSPI_DATA 
Loop 


Fig. 30-3 Read Flow 
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30.6.3 Command Flow with DMA 


Config FSPI_CTRL 
and other relative 
register to select 
operation mode 


Config FSPI_CMD 


ADDR is needed 


Config FSPI_ADDR 


DATA is needed 


Config DMAADDR, 
then config 
FSPI_DMATR 


Fig. 30-4 Command with DMA Flow 


The total transfer bytes is decided by TRB register in FSPI_CMD and must be aligned to 2 


bytes. 
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30.6.4 SPI Mode and Sampling Phase Control 

The register SPIM in FSPI_CTRL will decide the default value of SCLK when CS# is inactive. 
When SPIM=0, the default value is 0, means Mode 0. When SPIM=1, the default value is 1, 
means SPI Mode 3. 


The register SHIFTPAHSE in FSPI_CTRL will decide when to sample the SIO data. If 
SHIFTPAHSE=0, it will sample the data at the posedge of SCLK sampling clock. If 
SHIFTPHASE=1, it will sample the data at the negedge of SCLK sampling. The phase delay 
of sampling clock SCLK is configurable by SMP_DLL_CFG. It is strongly recommended that 
the SMP_DLL_CFG is set to 1 when SCLK_SMP_SEL is in bypass mode. 


Individual FSPI_DLL_CTRL[n] allows flexibly control the DLL for each CSn channel, and the 
DLL is switched dynamically when the CSn is in operation. 


SHIFTPHASE=0 SHIFTPHASE=1 


rU UU ue 


Internal 
SCLK 


sample 


IO CSN 10 Delay 


10 SCLK 


A3 A2 Al AO 


10 D[3:0] 
Fig. 30-5 SPI mode 


30.6.5 Idle Cycles 

The FSPI_CTRL register is a global control register, when the controller is in busy state 
(FSPI_SR), FSPI_CTRL cannot be set. The field IDLE_CYCLE (FSPI_CTRL[7:4]) of this 
register are used to configure the idle level cycles of FSPI core clock (SCLK) before reading 
the first bit of the read command. 


Like the following picture shows, the highlighted line of the SCLK is the idle cycles, during 
these cycles, the chip pad is switched to output. When IDLE_CYCLE =0, it means there will 
be no idle level cycles. 

IOCSN 


1O SCLK 


CMDO CMD1 AS A4 A3 A2 Al AO DO_H DOLL 


Fig. 30-6 Idle cycles 


30.6.6 Memory-Mapped Mode 

After the Controller is configured as Memory-Mapped mode, the normal operation mode is 
not allowed which means indirect command transaction is forbidden unless software 
configures the FSPI_MODE back to indirect access mode. 


Before switching into Memory-Mapped mode, the software should initiate some transactions 
to configure the external device, such as Quad IO enable and IO Drive Strength. 


In Memory-Mapped mode, it supports read transaction from serial NOR Flash and serial 
pSRAM, but only support write transaction into serial pDSRAM. 
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Chapter 31 Serial Peripheral Interface (SPI) 


31.1 Overview 


The serial peripheral interface is an APB slave device. There are four possible combinations 


for the serial clock phase and polarity. The clock phase (SCPH) determines whether the 
serial transfer begins with the falling edge of slave select signals or the first edge of the 
serial clock. The slave select line is held high when the SPI is idle or disabled. This SPI 


controller can work as either master or slave mode. 


SPI Controller supports the following features: 


Support Motorola SPI, TI Synchronous Serial Protocol and National Semiconductor Micro 
wire interface 

Support 32-bit APB bus 

Support two internal 16-bit wide and 64-location deep FIFOs, one for transmitting and 
the other for receiving serial data 

Support two chip select signals in master mode 

Support 4,8,16 bit serial data transfer 

Support configurable interrupt polarity 

Support asynchronous APB bus and SPI clock 

Support master and slave mode 

Support DMA handshake interface and configurable DMA water level 

Support transmit FIFO empty, underflow, receive FIFO full, overflow, interrupt and all 
interrupts can be masked 

Support configurable water level of transmit FIFO empty and receive FIFO full interrupt 
Support combine interrupt output 

Support up to half of SPI clock frequency transfer in master mode and one quarter of 
SPI clock frequency transfer in slave mode 

Support full and half duplex mode transfer 

Stop transmitting SCLK if transmit FIFO is empty or receive FIFO is full in master mode 
Support configurable delay from chip select active to SCLK active in master mode 
Support configurable period of chip select inactive between two parallel data in master 
mode 

Support big and little endian, MSB and LSB first transfer 

Support two 8-bit audio data store together in one 16-bit wide location 

Support sample RXD 0~3 SPI clock cycles later 

Support configurable SCLK polarity and phase 

Support fix and incremental address access to transmit and receive FIFO 

Support timeout mechanism in slave mode 

Support BYPASS slave mode, in which RX and TX logic is drive by SCLK_IN directly 
instead of spi_clk 


31.2 Block Diagram 


The SPI Controller comprises with: 


@ AMBA APB interface and DMA Controller Interface 

@ Transmit and receive FIFO controllers and an FSM controller 
@ Register block 

@ Shift control and interrupt 
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MSTA 
aige) 


APB 
INTERFACE 


MM REGISTER 
me BLocK 


mst_oe_n |_| 


INTERRUPT spi_intr 
[meleile; 


RECEIVE 
FIFO 


FSM 
CONTROL 


dma_tx_req | BIW TAN 


INTERFACE 
dma_rx_req 


CLOCK i sclk_out 


PRE-SCALE | sclk_in 


Fig. 31-1 SPI Controller Block Diagram 
APB INTERFACE 
The host processor accesses data, control, and status information on the SPI through the 
APB interface. The SPI supports APB data bus widths of 32 bits and 8 or 16 bits when 
reading or writing internal FIFO if data frame size(SPI_CTRLO[1:0]) is set to 8 bits. 


DMA INTERFACE 
This block has a handshaking interface to a DMA Controller to request and control transfers. 
The APB bus is used to perform the data transfer to or from the DMA Controller. 


FIFO LOGIC 

For transmit and receive transfers, data transmitted from the SPI to the external serial 
device is written into the transmit FIFO. Data received from the external serial device into 
the SPI is pushed into the receive FIFO. Both FIFOs are 64x16bits. 


FSM CONTROL 
Control the state’s transformation of the design. 


REGISTER BLOCK 

All registers in the SPI are addressed at 32-bit boundaries to remain consistent with the APB 
bus. Where the physical size of any register is less than 32-bits wide, the upper unused bits 

of the 32-bit boundary are reserved. Writing to these bits has no effect; reading from these 

bits returns O. 


SHIFT CONTROL 
Shift control logic shift the data from the transmit FIFO or to the receive FIFO. This logic 
automatically right-justifies receive data in the receive FIFO buffer. 


INTERRUPT CONTROL 

The SPI supports combined and individual interrupt requests, each of which can be masked. 
The combined interrupt request is the OR relationship between all other SPI interrupts after 
masking. 
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31.3 Function Description 


clk > clk 
cs > CS 
SPI Master SPI Slave 
txd > xd 
rxd- txd 


Fig. 31-2 SPI Master and Slave Interconnection 
The SPI controller support dynamic switching between master and slave in a system. The 
diagram show how the SPI controller connects with other SPI devices. 


Operation Modes 
The SPI can be configured in the following two fundamental modes of operation: Master 
Mode when SPI_CTRLRO [20] is 1’b0, Slave Mode when SPI_CTRLRO [20] is 1’b1. 


Transfer Modes 

The SPI operates in the following three modes when transferring data on the serial bus. 

1). Transmit and Receive 

When SPI_CTRLRO [19:18] == 2‘b00, both transmit and receive logic are valid. 

2). Transmit Only 

When SPI_CTRLRO [19:18] == 2‘b01, the receive data are invalid and should not be stored 
in the receive FIFO. 

3). Receive Only 

When SPI_CTRLRO [19:18] == 2‘b10, the transmit data are invalid. 


Clock Ratios 

A summary of the frequency ratio restrictions between the bit-rate clock (sclk_out/sclk_in) 
and the SPI peripheral clock (spi_clk) are described as: 

When SPI Controller works as master, the Fspi_ck>= 2 * (MaximuM Fscik_out) 

When SPI Controller works as slave, the Fspi_ck>= 6 X (mMaximuM Fscik_in) 


With the SPI, the clock polarity (SCPOL) configuration parameter determines whether the 
inactive state of the serial clock is high or low. To transmit data, both SPI peripherals must 
have identical serial clock phase (SCPH) and clock polarity (SCPOL) values. The data frame 
can be 4/8/16 bits in length. 


When the configuration parameter SCPH = 0, data transmission begins on the falling edge of 
the slave select signal. The first data bit is captured by the master and slave peripherals on 
the first edge of the serial clock; therefore, valid data must be present on the txd and rxd 
lines prior to the first serial clock edge. The following two figures show a timing diagram for 
a single SPI data transfer with SCPH = 0. The serial clock is shown for configuration 
parameters SCPOL = 0 and SCPOL = 1. 


spi0_clk/spil_clk 


spi0_txd/ spi0_rxd/ __ [ss LSB MSB TSB 
spil_txd/spi 1_rxd om me (LSB) (MSB) 
4/8/1 6bits 
spi0_csn0/spi0_csn1/— onsen 
spil_csn0/spil_csn1 
— <—— 
0/0.5/1 spi0_clk/spil_clk cycle(s) 


Fig. 31-3 SPI Format (SCPH=0 SCPOL=0) 
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spi0_clk/spil_clk 


spi0_txd/ spi0_rxd/ ___[-MsB LSB MSB LSB 
spil mi 1 xd (LSB) (MsB) (LsB) (MSB) 


4/8/1 6bits 
spi0_csn0/spi0_csn1/ 
spil_csnO/spil_csn1 


0/0.5/1 spi0_clk/spil_clk cycle(s) 


Fig. 31-4 SPI Format (SCPH=0 SCPOL=1) 
When the configuration parameter SCPH = 1, both master and slave peripherals begin 
transmitting data on the first serial clock edge after the slave select line is activated. The 
first data bit is captured on the second (trailing) serial clock edge. Data are propagated by 
the master and slave peripherals on the leading edge of the serial clock. During continuous 
data frame transfers, the slave select line may be held active-low until the last bit of the last 
frame has been captured. The following two figures show the timing diagram for the SPI 
format when the configuration parameter SCPH = 1. 


spi0_clk/spil_clk 
spi txd/spi0. rxd/ MSB | LSB MSB LSB 
spil txd/spil rxd ae wise (LSB) (MsB) 
“ 4/8/16bits | 
spi0_csn0/spi0_csn1/ 
spil_csn0/spil_csn1 | | 
> 


0/0.5/1 spi0_clk/spil_clk cycle(s) 


Fig. 31-5 SPI Format (SCPH=1 SCPOL=0) 
spi0_clk/spil_clk | | | | | | | | | | 


spi0_txd/spi0_rxd/ MSB TSB MSB LSB 
spil_txd/spil_rxd 


4/8/16bits 
spi0_csnO/spi0_csn1/ 
spil_csnO/spil_csn1 7 [| 


0/0.5/1 spiO_clk/spil_clk cycle(s) 
Fig. 31-6 SPI Format (SCPH=1 SCPOL=1) 
31.4 Register Description 
31.4.1 Registers Summary 


Value P 


ISPI_CTRLRO 
SPI_CTRLRI 
SPLENR 
ISPLSER 
ISPIBAUDR 
SPLTXFTLR 
SPLRXFTILR 
SPLTXFLR 
ISPLRXFLR 
SPLSR 
SPLIPR 
SPLIMR 
SPLISR 
SPLRISR 
ISPLICR 
ISPLDMACR 
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Reset 
Value 
x0040 


0 
0x0048 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


31.4.2 Detail Registers Description 


SPI_CTRLRO 
Address: Operational Base + offset (0x0000) 


Ibk 

Loop back mode select. 

1'bO: Normal mode. 

1'bi: Loop back mode, rxd is connected to txd. 
Soi 

SS_N output inverted. 

1'bO: Corresponding bit of ss_in is not inverted. 
1'b1: Corresponding bit of ss_in is inverted. 

sm 

SCLK_IN is masked by SS_N or not. 

1'b0O: SCLK_IN is masked 

1'b1: SCLK_IN is not masked 

mtm 

Valid when frame format is set to National Semiconductors 
Microwire. 


1'bO: Non-sequential transfer 
1'b1: Sequential transfer 


opm 
Master and slave mode select. 
1'bO: Master Mode 

1'b1: Slave Mode 

xfm 

Transmit and receive mode select. 
2'b00 : Transmit & Receive 

2'b01 : Transmit Only 

2'b10 : Receive Only 

2'b11 : Reserved 


: Motorola SPI 

: Texas Instruments SSP 

: National Semiconductors Microwire 
: Reserved 
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| Bit |Attr|ResetValue| Céeescription 


rsd 
When SPI is configured as a master, if the rxd data cannot be 
sampled by the sclk_out edge at the right time, this register 
should be configured to define the number of the spi_clk cycles 
; after the active sclk_out edge to sample rxd data later when SPI 
Bort Re OKO works at high frequency. 
2'b00: Do not delay 
2'bO1: 1 cycle delay 
2'b10: 2 cycles delay 
2'b11: 3 cycles delay 


bht 

Valid when data frame size is 8bit. 

1'bO: APB 16bit write/read, spi 8bit write/read. 
1'b1: APB 8bit write/read, spi 8bit write/read. 
fbm 

1'bO: First bit is MSB. 

1'b1: First bit is LSB. 

em 

Serial endian mode can be configured by this bit. APB endian 
mode is always little endian. 

1'bO: Little endian 

1'bi: Big endian 


ssd 

Valid when the frame format is set to Motorola SPI and SPI used 
as a master. 

1'bO: The period between ss_n active and sclk_out active is half 
sclk_out cycles. 

1'b1: The period between ss_n active and sclk_out active is one 
sclk_out cycle. 


csm 
Valid when the frame format is set to Motorola SPI and SPI used 
as a master. 

2'b00: ss_n keep low after every frame data is transferred. 
2'bO1: ss_n be high for half sclk_out cycles after every frame 
data is transferred. 

2'b10: ss_n be high for one sclk_out cycle after every frame data 
is transferred. 

2'b11: Reserved 

scpol 

Valid when the frame format is set to Motorola SPI. 

1'bO: Inactive state of serial clock is low. 

1'b1: Inactive state of serial clock is high. 

scph 

Valid when the frame format is set to Motorola SPI. 

1'bO: Serial clock toggles in middle of first data bit. 

1'b1: Serial clock toggles at start of first data bit. 
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| Bit |Attr|ResetValue| Ci@eescription 


cfs 
Selects the length of the control word for the Microwire frame 
format. 
4'b0000~4’b0010: Reserved 
4'b0011: 4-bit serial data transfer 
4'b0100: 5-bit serial data transfer 
4'b0101: 6-bit serial data transfer 
4'b0110: 7-bit serial data transfer 
5:2. |RW |0x0 4'b0111: 8-bit serial data transfer 
4'b1000: 9-bit serial data transfer 
4'b1001: 10-bit serial data transfer 
4'b1010: 11-bit serial data transfer 
4'b1011: 12-bit serial data transfer 
4'b1100: 13-bit serial data transfer 
4'b1101: 14-bit serial data transfer 
4'b1110: 15-bit serial data transfer 
4'b1111: 16-bit serial data transfer 


dfs 
Selects the data frame length. 
: 2'bOO: 4bit data 
ze RWS Oxe 2'b01: 8bit data 
2'b10: 16bit data 
2'bi1: Reserved 


SPI CTRLR1 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


ndm 
When Transfer Mode is receive only, this register field sets the 
. number of data frames to be continuously received by the SPI. 
enO:: RW | Oxoudoooes The SPI continues to receive serial data until the number of data 
frames received is equal to this register value plus 1, which 
enables you to receive up to 4GB of data in a continuous transfer. 


SPI_ENR 

Address: Operational Base + offset (0x0008) 

| Bit |Attr|ResetValue| —————C*‘Ci Scriptom 
[31:1 [RO_|Oxo0000000 [reserved 


enr 
RW /|0x0 Enables and disables all SPI operations. Transmit and receive 
FIFO buffers are cleared when the device is disabled. 


SPI_SER 

Address: Operational Base + offset (OxO000C 

| Bit |Attr[ResetValue| ss“ ——(i‘;S Ci escription 
:2 [RO |0x00000000 [reserved —“(‘“‘“‘“CS*™S™*™*™*™*™C™C™C™C~CS 


ser 
1:0 IRW loxo Slave enable register. The register enable the individual slave 
, select output lines, 2 slave-select output pins are available. This 
register is valid only when SPI is configured as a master device. 
SPI_BAUDR 
Address: Operational Base + offset (0x0010) 


|Attr|Reset Value] Ci@Deescription 
31:16]RO_|0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


baudr 
SPI Clock Divider. This register is valid only when the SPI is 
configured as a master device. The LSB for this field is always set 
to 0 and is unaffected by a write operation, which ensures an 
even value is held in this register. If the value is 0, the serial 
: output clock (sclk_out) is disabled. The frequency of the sclk_out 
BED RW OZO008 is derived from the following equation: 
Fsclk_out = Fspi_clk/ SCKDV 
Where SCKDV is any even value between 2 and 65534. 
For example: 
for Fspi_clk = 3.6864MHz and SCKDV =2 
Fsclk_out = 3.6864/2= 1.8432MHz 


SPI_TXFTLR 

Address: Operational Base + offset (0x0014 

| Bit |Attr[ResetValue| = s<s—“‘;SW~SC*éi scription =— 
[31:6 [RO |0x0000000_ [reserved — —“(‘“‘“CSOOOOOOOCSC‘(‘(‘®’N’CSC“COC 


xftlr 
5:0 |RW {0x00 When the number of transmit FIFO entries is less than or equal to 
this value, the transmit FIFO empty interrupt is triggered. 


SPI_RXFTLR 

Address: Operational Base + offset (0x0018) 

| Bit [Attr/ResetValue| Ci ecription 

[31:6 [RO |0x0000000_|reserved 
rxftlr 

5:0 |RW {0x00 When the number of receive FIFO entries is greater than or equal 
to this value + 1, the receive FIFO full interrupt is triggered. 


SPI_TXFLR 

Address: Operational Base + offset (0x001C) 

| Bit [Attr|ResetValue| ———C*‘ie@critiom 
31:7 [RO |oxo000000 [reserved 


0x00 txflr 
Contains the number of valid data entries in the transmit FIFO. 


SPI_RXFLR 

Address: Operational Base + offset (0x0020 

| Bit |Attr[ResetValue| ss ———“‘;‘“C;C*Ci escrito 
[31:7 [RO |0x0000000_ [reserved  — —“(‘“‘“(“‘(‘(‘(‘(;:*S™SC™C~C™CC*dz 


0x00 rxflr 
Contains the number of valid data entries in the receive FIFO. 


SPI _ SR 
Address: Operational Base + offset (0x0024) 
| Bit [Attr|ResetValue| ss —“‘;CSC~CiS scription =—— Cd 
[31:7 [RO_|0x0000000_|reserved —“(‘“‘“‘“‘(‘(SSCCCCd 
ssi 
1'bO: ss_in_n is low. 
1'b1: ss_in_n is high. 


Ox1 
stb 
5 0x0 1'bO: Slave tx not busy. 
1'b1: Slave tx busy. 
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| Bit |Attr| Reset Value, 


rff 
4 0x0 1'bO: Receive FIFO is not full. 
1'b1: Receive FIFO is full. 
0 


rfe 
x1 1'bO: Receive FIFO is not empty. 
1'b1: Receive FIFO is empty. 


3 


tfe 
1'bO: Transmit FIFO is not empty. 


1'b1: Transmit FIFO is empty. 

tff 

1'bO: Transmit FIFO is not full. 

1'b1: Transmit FIFO is full. 

bsf 

When set, indicates that a serial transfer is in progress; when 
cleared, indicates that the SPI is idle or disabled. 

1'bO: SPI is idle or disabled. 

1'b1: SPI is actively transferring data. 


SPI_IPR 

Address: Operational Base + offset (0x0028) 

| Bit [Attr|ResetValue| CSC‘ cription = 
[31:1 [RO_|Oxo0000000 [reserved 


ipr 

Rw lox0 Interrupt Polarity Register. 
1'bO: Active Interrupt Polarity Level is HIGH. 
1'b1: Active Interrupt Polarity Level is LOW. 


SPI_IMR 

Address: Operational Base + offset (Ox002C 

| Bit |Attr|ResetValue|  —— s—“‘W:CéiS eScription =— (<i Csd 
[31:8 [RO [0x000000__ireserved ———“(‘“‘“‘CS*S*S™S™*™~™~C~™~™C~C™CCCS 


txfim 
RW {0x0 1'bO: TX finish interrupt is masked. 
1'b1: TX finish interrupt is not masked. 


7 
RW |0x0 : sS_in_n posedege interrupt is masked. 
: SS_in_n posedege interrupt is not masked. 
5 RW {0x0 : spi timeout interrupt is masked. 
: spi timeout interrupt is not masked. 
4 RW {0x0 : spi_rxf_intr interrupt is masked. 
: spi_rxf_intr interrupt is not masked. 


3 RW {0x0 spi_rxo_intr interrupt is masked. 
spi_rxo_intr interrupt is not masked. 

2 RW |0x0 spi_rxu_intr interrupt is masked. 
spi_rxu_intr interrupt is not masked. 

1 RW {0x0 spi_txo_intr interrupt is masked. 
spi_txo_intr interrupt is not masked. 

RW {0x0 spi_txe_intr interrupt is masked. 
spi_txe_intr interrupt is not masked. 
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SPI _ ISR 
Address: Operational Base + offset (0x0030) 


| Bit |Attr/ResetValue| Ci escription 
[31:8 [RO |0x000000 


RW {0x0 'bO: TX finish interrupt is not active after masking. 
: TX finish interrupt is active after masking. 


oe) 'bO: ss_in_n posedege interrupt is not active after masking. 
'b1: ss_in_n posedege interrupt is active after masking. 
5 RW {0x0 : spi timeout interrupt is not active after masking. 
'b1: spi timeout interrupt is active after masking. 
4 0x0 'bO: spi_rxf_intr interrupt is not active after masking. 
'b1: spi_rxf_intr interrupt is full after masking. 
3 0x0 'bO: spi_rxo_intr interrupt is not active after masking. 
'b1: spi_rxo_intr interrupt is active after masking. 
2 0x0 : spi_rxu_intr interrupt is not active after masking. 
‘b1: spi_rxu_intr interrupt is active after masking. 
1 0x0 'bO: spi_txo_intr interrupt is not active after masking. 
'b1: spi_txo_intr interrupt is active after masking. 
0x0 'bO: spi_txe_intr interrupt is not active after masking. 
'b1: spi_txe_intr interrupt is active after masking. 


SPI_RISR 
Address: Operational Base + offset (0x0034) 
| Bit |Attr|ResetValue| —C(eescription 
31:8 |RO_[0x000000__—i|reserved 
txfris 
RW {0x0 1'bO: TX finish interrupt is not active prior to masking. 
1'b1: TX finish interrupt is active prior to masking. 


sspris 

ee 1'bO: ss_in_n posedege interrupt is not active prior to masking. 
1'b1: ss_in_n posedege interrupt is active prior to masking. 
toris 

5 RW {0x0 1'bO: spi_timeout interrupt is not active prior to masking. 
1'b1: spi_timeout interrupt is active prior to masking. 


rffris 

a fro foo 1'bO: spi_rxf_intr interrupt is not active prior to masking. 
1'b1: spi_rxf_intr interrupt is full prior to masking. 
rforis 

3 0x0 1'bO: spi_rxo_intr interrupt is not active prior to masking. 
1'b1: spi_rxo_intr interrupt is active prior to masking. 
rfuris 

2 0x0 1'bO: spi_rxu_intr interrupt is not active prior to masking. 
1'b1: spi_rxu_intr interrupt is active prior to masking. 
tforis 

1 0x0 1'bO: spi_txo_intr interrupt is not active prior to masking. 
1'b1: spi_txo_intr interrupt is active prior to masking. 
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| Bit |Attr|ResetValue| Ci@eescription 


tferis 
p fro fon 1'bO: spi_txe_intr interrupt is not active prior to masking. 


1'b1: spi_txe_intr interrupt is active prior to masking. 


SPI ICR 
Address: Operational Base + offset (0x0038) 


| Bit |Attr/ResetValue| Ci eescription 
[31:7 |RO_|0x0000000 


ctxfi 
6 |wofoxo Write 1 to Clear tx finish Interrupt. 
csspi 
Write 1 to Clear ss_in_n posedge Interrupt. 


ctoi 
e Write 1 to Clear Timeout Interrupt. 


inte 4 to ClearTneoutInterupt, 
2 
: ae 1 to Clear Receive FIFO Underflow Interrupt. 

jo [wo joxo | Write 1 to Clear Combined Interrupt. 


SPI_DMACR 

Address: Operational Base + offset (0x003C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:2 [RO_|0xo0000000 [reserved 


tde 
1 RW {0x0 1'bO: Transmit DMA disabled. 
1'b1: Transmit DMA enabled. 


rde 
RW |0x0 1'bO: Receive DMA disabled. 
1'bi: Receive DMA enabled. 


SPI_DMATDLR 

Address: Operational Base + offset (0x0040) 

| Bit |Attr[Reset Value] C(eescription 
[31:6 |RO_[0x0000000_|reserved 
tdl 

This bit field controls the level at which a DMA request is made by 
the transmit logic. It is equal to the watermark level; that is, the 
dma_tx_req signal is generated when the number of valid data 
entries in the transmit FIFO is equal to or below this field value, 
and transmit DMA is enabled (DMACR[1] = 1). 


5:0 |RW |0x00 


SPI_DMARDLR 
Address: Operational Base + offset (0x0044) 


| Bit |Attr/ResetValue| Ci eescription 
0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


rdl 
This bit field controls the level at which a DMA request is made by 
5:0 |IRW lox00 the receive logic. The watermark level = DMARDL+1; that is, 
; dma_rx_req is generated when the number of valid data entries 
in the receive FIFO is equal to or above this field value + 1, and 
receive DMA is enabled(DMACR[O]=1). 


SPI VERSION 
Address: Operational Base + offset (0x0048 


| Bit |Attr| Reset Value 
; version 


SPI TIMEOUT 
Address: Operational Base + offset (Ox004C 


| Bit |Attr|/Reset Value| Ci eescription 
[RO__[0x0000 


toe 
Timeout enable. 

16 RW /|0x0 1'bO: Timeout counter is inactive. 
1'b1: Timeout counter will be active after the first rising edge of 
sclk_in. 
tov 

: Timeout threshold value. If sclk_in keep inactive for a threshold 

BOOT RW Ox0000 time, timeout interrupt will be triggered. The timeout threshold 

time is TOV*pclk_perid*16. 


SPI_BYPASS 
Address: Operational Base + offset (0x0050) 


txcp 

TX clock polarity.This bit is only valid in bypass mode. 
1'bO: TX logic use raw SCLK. 

1'b1: TX logic use inverted SCLK. 

rxcp 

RX clock polarity.This bit is only valid in bypass mode. 
1'bO: RX logic use raw SCLK. 

1'b1: RX logic use inverted SCLK. 

end 


Endian mode. This bit is only valid in bypass mode. 
1'bO: Work in little endian mode. 

1'b1: Work in big endian mode. 

fbm 

First bit mode.This bit is only valid in bypass mode. 
1'bO: First bit is LSB. 

1'b1: First bit is MSB. 


byen 

Bypass enable. 

1'b0O: Normal mode. 

1'b1: Bypass mode, SPI serial/parallel convert logic is drive by 
SCLK. 


SPI _TXDR 
Address: Operational Base + offset (0x0400) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


é txdr 
eae wo foxooo0 When it is written to, data are moved into the transmit FIFO. 


SPI_RXDR 


Address: Operational Base + offset (0x0800) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


15:0 


0x0000 


31.5 Interface Description 


Table 31-1 SPIO interface description 


rxdr 
RO foxo000 | When the register is read, data in the receive FIFO is accessed. 


Module 


Pin Direction 


Pin Name 


IOMUX Setting 


IOMUXO 


spi_sclk 1/O 


12S1_SDI1_M1/NPU_AVS/UARTO_RT 
SN/PWM5_M1/SPIO_CLK_MO/PCIE30 
X4_CLKREQN_M0/SATA_CP_POD/GP 
I00_C6_u 


BUS_IOC_GPIOOC_IOMU 
X_SEL_H[11:8] = 4’h8 

PMU2_IOC_GPIOOC_IOM 
UX _SEL_H[11:8] = 4’h8 


spi_mosi I 


PDMO_CLKO_M1/PWM1_M0/1I2C2_SD 
A_M0/CANO_RX_M0/SPIO_MOSI_MO 

/PCIE30X1_0_CLKREQN_MO0/GPIOO_ 
CO_d 


BUS_IOC_GPIOOC_IOMU 
X_SEL_L[3:0] = 4’h8 
PMU2_IOC_GPIOOC_IOM 
UX _SEL_L[3:0] = 4’h8 


spi_miso O 


12S1_SDI2_M1/PDM0O_SDIO_M1/12C 
6_SDA_M0O/UART1_RTSN_M2/PWM6 
_MO0/SPIO_MISO_MO0O/PCIE30X4_WAK 
EN_MO0O/GPIOO_C7_d 


BUS_IOC_GPIOOC_IOMU 
X_SEL_H[15:12] = 4’h8 

PMU2_IOC_GPIOOC_IOM 
UX _SEL_H[15:12] = 4’h8 


spi_csnO 1/O 


I2S1_SDO0_M1/CPU_BIGO_AVS/I2C 
0_SCL_M2/UARTO_CTSN/UART1_TX 

_M2/HDMI_RX_SDA_M0/SPIO_CSO_ 
MO/PCIE30X2_CLKREQN_MO0O/HDMI_ 
TXO_CEC_M1/GPIOO_D1_u 


BUS_IOC_GPIOOD_IOMU 
X_SEL_L[7:4] = 4’h8 
PMU2_IOC_GPIOOD_IOM 
UX_SEL_L[7:4] = 4’h8 


spi_csn1 O 


12S1_LRCK_M1/PWMO_M0/I2C2_SCL 
_MO0O/CANO_TX_MO/SPIO_CS1_M0O/PC 
IE30X1_1_PERSTN_MO/GPIOO_B7_d 


BUS_IOC_GPIOOB_IOMU 
X_SEL_H[15:12] = 4’h8 

PMU2_IOC_GPIOOB_IOM 
UX_SEL_H[15:12] = 4’h8 


IOMUX1 


spi_sclk 1/O 


CIF_D2/BT1120_D2/12S1_LRCK_M0O/ 
PCIE30X1_1_PERSTN_M1/SPIO_CLK 
_M1/GPIO4_A2_d 


BUS_IOC_GPIO4A_IOMU 
X_SEL_L[11:8] = 4’h8 


spi_mosi I 


CIF_D1/BT1120_D1/12S1_SCLK_M0O/ 
PCIE30X1_1_WAKEN_M1/UART9_CT 
SN_M1/SPIO_MOSI_M1/GPIO4_A1_d 


BUS_IOC_GPIO4A_IOMU 
X_SEL_L[7:4] = 4’h8 


spi_miso O 


CIF_DO/BT1120_D0/I2S1_MCLK_MO 
/PCIE30X1_1_CLKREQN_M1/UART9_ 
RTSN_M1/SPIO_MISO_M1/GPIO4_A0O 


BUS_IOC_GPIO4A_IOMU 
X_SEL_L[3:0] = 4’h8 


d 


spi_csnO 1/O 


CIF_HREF/BT1120_D8/12S1_SDO1_ 
MO/PCIE30X1_1_BUTTON_RSTN/I2C 
7_SCL_M3/UART8_RTSN_MO0O/PWM14 
_M1/SPIO_CSO_M1/CAN1_RX_M1/G 
PIO4_B2_u 


BUS_IOC_GPIO4B_IOMU 
X_SEL_L[11:8] = 4’h8 
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spi_csn1 O 


MIPI_CAMERAO_CLK_MO/SPDIF1_TX 
_M1/12S1_SDO0_M0/PCIE30X1_0_B 
UTTON_RSTN/SATA2_ACT_LED_M0O/I 
2C6_SCL_M3/UART8_RX_MO0/SPIO_C 
S1_M1/GPI0O4_B1_u 


BUS_IOC_GPIO4B_IOMU 
X_SEL_L[7:4] = 4’h8 


IOMUX2 


Spi_sclk 1/0 PDM1_CLK1_M1/PCIE30X1_0_WAKE 
N_M2/SATAQ_ACT_LED_M1/UART4__ eaten a 
TX_M2/SPIO_CLK_M2/GPI01_B3_d_ | *-Ltlt: 

spi_mosi | 1 PDM1_SDI3_M1/PCIE30X4_PERSTN_ 
M3/UART4_RX_M2/SPIO_MOSI_M2/ ease 
GPIO1_B2_d SpEL Lit 

spi_miso. | O PDM1_SDI2_M1/PCIE30X4_WAKEN_ | BUS_IOC_GPIO1B_IOMU 
M3/SPIO_ MISO_M2/GPIO1_B1_d X_SEL_L[7:4] = 4'h8 
spi_csnd|1/O PDM1_CLKO_M1/PCIE30X1_0_PERST 


N_M2/UART7_RX_M2/SPIO_CSO_M2/ 
GPIO1_B4_u 


BUS_IOC_GPIO1B_IOMU 
X_SEL_H[3:0] = 4’h8 


spi_csn1 O 


PCIE30X1_0_ CLKREQN_M2/UART7_T 
X_M2/SPIO_CS1_M2/GPIO1_B5_u 


BUS_IOC_GPIO1B_IOMU 
X_SEL_H[7:4] = 4’h8 


IOMUX3 


spi_sclk 1/0 CIF_D15/PCIE30X2_WAKEN_M2/HD 
MI_RX_SDA_M1/I2C7_SDA_M2/UAR_ | BUS_IOC_GPIO3D_IOMU 
T9_CTSN_M2/PWM10_M2/SPIO_CLK | X_SEL_L[15:12] = 4’h8 
_M3/GPIO3_D3_d 

spi_mosi I CIF_D14/PCIE30X2_CLKREQN_M2/H 
DMI_RX_SCL_M1/12C7_SCL_M2/UA_ | BUS_IOC_GPIO3D_IOMU 
RT9_RTSN_M2/SPIO_MOSI_M3/GPIO | X_SEL_L[11:8] = 4’h8 
3 D2cd 

spi_miso O CIF_D13/PCIE20X1_2_PERSTN_MO/ 
HDMI_RX_CEC_M1/UART4_TX_M1/P | BUS_IOC_GPIO3D_IOMU 
WM9_M2/SPIO_MISO_M3/GPIO3_D1 | X_SEL_L[7:4] = 4’h8 
d 

spi_csn0O 1/0 HDMI_TXO_HPD_M1/PCIE30X2_PER 


STN_M2/HDMI_RX_HPDOUT_M1/MC 
U_JTAG_TCK_M1/UART9_RX_M2/SPI 
0_CSO_M3/GPIO3_D4_d 


BUS_IOC_GPIO3D_IOMU 
X_SEL_H[3:0] = 4’h8 


spi_csn1 O 


PCIE30X4_BUTTON_RSTN/DP1_HPDI 
N_MO/MCU_JTAG_TMS_M1/UART9_T 
X_M2/PWM11_IR_M3/SPIO_CS1_M3 
/GPIO3_D5_d 


BUS_IOC_GPIO3D_IOMU 
X_SEL_H[7:4] = 4’h8 


Notes: I=input, O=output, I/O=input/output, bidirectional. 


Table 31-2 SPI1 interface description 


Module Pin sa aa Pin Name IOMUX Setting 
IOMUXO 
spi_sclk 1/O GMACO_TXEN/I2S2_LRCK_MO/I2C2__ 
SDA _M1/UART1._RTSN._MO/SPI1_CL Ceci) one 
K_MO/GPIO2_CO_d ae eee 
spi_mosi I GMACO_RXD1/12C6_SDA_M2/UART9 
BUS _IOC_GPIO2C_IOMU 
i ee ee eee X SEL L[11:8] = 4’h8 
spi_miso O GMACO_RXDO/12C2_SCL_M1/UART1 
BUS_IOC_GPIO2C_IOMU 
ae NMG /oH IE MISO MOReHIO2. X SEL L[7:4] = 48 
spi_csnO 1/O ETHO_REFCLKO_25M/I2S2_ SDI_MO/ | BUS_IOC_GPIO2C_IOMU 
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T2C6_SCL_M2/SPI1_CSO0_M0/GPIO2 | X_SEL_L[15:12] = 4/8 
c3_d 
spi_csnl | O GMACO_PPSCLK/TEST_CLKOUT_M1/ 
HDMI_TX1_CEC_MO/UART9_RX_MO/ | X°czt ui3.0) < dhe 
SPI1_CS1_M0/GPIO2_C4_d —SEL_ALS: 
IOMUX1 
spi_sclk 1/0 GMAC1_PPSCLK/PCIE30X2_ BUTTON 
_RSTN/UART7_RX_M1/SPI1_CLK_M Cee ee ane 
1/GPIO3_C1_d —SEL_L?: 
spi_mosi. | 1 GMAC1_PTP_REF_CLK/HDMI_TX1_H 
PD_M1/12C3_SCL_M1/SPI1_MOSI_M eames. 
1/GPIO3_B7_d —PEL_ALTS: 
spi_miso. | O GMACi_PPSTRIG/I2C3_SDA_MI/UA | 8 ¥< toc Gplo3C IOMU 
RT7_TX_M1/SPI1_MISO_M1/GPIO3_ cede oie ate 
spi_csn0. | 1/O GMAC1_MDC/MIPI_TE0/I2C8_SCL_M 
4/UART7_RTSN_M1/PWM14_MO0/SPI ea tavercane” 
1_CSO_M1/GPIO3_C2 d SELL it: 
spi_csnl.|O GMAC1_MDIO/MIPI_TE1/12C8_SDA_ 
M4/UART7_CTSN_Mi/PWM15_IR_MO ean i ae 
/SPI1_CS1_M1/GPI03_C3.d age ane 
IOMUX2 
spi_sclk 1/0 12S0_SD03/12S0_SDI2/PDM0_SDI2 
_MO/12C1_SCL_M4/UART4_TX_MO/P | BUS_IOC_GPIO1D_IOMU 
WMO_M1/SPI1._CLK_M2/GPIO01_D2_ | X_SEL_L[11:8] = 4’h8 
d 
spi_mosi | 1 12S0_SD02/12S0_SDI3/PDM0_SDI1 
_MO/I2C7_SDA_MO/UART6_RX_M2/ | Yer iia4)— abe 
SPI1_MOSI_M2/GPIO1_D1i_d —SEL_L?: 
spi_miso. | O 12S0_SDO1/I2C7_SCL_MO/UART6_T | BUS_IOC_GPIO1D_IOMU 
X_M2/SPI1_MISO_M2/GPIO1_DO_d_ |X SEL_L[3:0] = 4’h8 
spi_csno0 | 1/O 12S0_SDI1/PDM0_SDI3_MO0/12C1_S 
DA_M4/UART4_RX_MO/PWM1_M1/S Seige toiana: 
PI1_CSO_M2/GPIO1_D3_d Sie aah 
spi_csnl | O PDMO_SDIO_MO0/SPI1_CS1_M2/GPIO | BUS_IOC_GPIO1D_IOMU 
1D5d X_SEL_H[7:4] = 4’h8 
Table 31-3 SPI2 interface description 
Module Pin | Directon Pin Name IOMUX Setting 
IOMUXO 
spi_sclk 1/0 HDMI_TX1_HPD_MO0/SPI2_CLK_M0/ | BUS_IOC_GPIO1A_IOMU 
GPIO1_A6_d X_SEL_H[11:8] = 4’h8 
Spi_mosi I HDMI_TX0_HPD_MO0/SPI2_MOSI_MO | BUS_IOC_GPIO1A_IOMU 
/GPIO1_A5_d X_SEL_H[7:4] = 4’h8 
Spi_miso O HDMI_TX1_SCL_M2/SPI2_MISO_MO | BUS_IOC_GPIO1A_IOMU 
/GPIO1_A4_d X_SEL_H[3:0] = 4’h8 
spi_csn0 1/0 PDM1_SDIO_M1i/PCIE30X1_1_PERST 
N_M2/PWM3_IR_M3/SPI2_CSO_MO/ Vecmne coi are: 
GPIO1_A7_u —SEL_H[ ts: 
spi_csni O PDM1_SDI1_M1/PCIE30X4_CLKREQ | BUS_IOC_GPIO1B_IOMU 
N_M3/SPI2_CS1_M0/GPIO1_BO_u | X_SEL_L[3:0] = 4’h8 
IOMUX1 
spi_sclk 1/0 CIF_D6/BT1120_D6/12S1_SDI1_MO0/ 
PCIE30X2_CLKREQN_M1/12C5. SCL_ | BUS_IOC_GPIO4A_IOMU 
M2/UART3_RX_M2/SPI2_CLK_M1/GP | X_SEL_H[11:8] = 4’h8 
104_A6_d 
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spi_mosi T CIF_D5/BT1120_D5/12S1_SDIO_MO0/ 
PCIE30X1_0_PERSTN_M1/I2C3_SDA | BUS_IOC_GPIO4A_IOMU 
_M2/UART3__TX_M2/SPI2_MOSI_M1/ | X_SEL_H[7:4] = 4’h8 
GPIO4_A5_d 
spi_miso. | O CIF_D4/BT1120_D4/PCIE30X1_0_W 
AKEN_M1/I2C3_SCL_M2/UARTO_RX | Yvert ni30) < 4he 
_M2/SPI2_MISO_M1/GPIO4_A4_d —SEL_H3: 
spi_csnO 1/0 CIF_D7/BT1120_D7/12S1_SDI2_M0/ 
PCIE30X2_WAKEN_M1/I2C5_SDA_M estate 
2/SPI2_CSO_M1/GPIO4_A7_d —SEL_HL LS: 
spi_csni O CIF_CLKIN/BT1120_CLKOUT/12S1_S 
DI3_MO/PCIE30X2_PERSTN_M1/I2C | BUS_IOC_GPIO4B_IOMU 
6 SDA_M3/UART8_TX_MO/SPI2_CS |X SEL_L[3:0] = 4’h8 
1_M1/GPIO4_BO_d 
IOMUX2 
spi_sclk 1/0 SPI2_CLK_M2/SDMMC_PWREN/PMU | PMUO_IOC_GPIOOA_IOM 
_DEBUG/GPIOO_A5_d UX _SEL_H[7:4] = 4’h1 
Spi_mosi I SPI2_MOSI_M2/12CO_SDA_MO0/GPIO | PMUO_IOC_GPIOOA_IOM 
0_A6_z UX_SEL_H[11:8] = 4’h1 
spi_miso. | O SPI2_MISO_M2/12C0_SCL_M0/GPIO | PMUO_IOC_GPIOOB_IOM 
0 B32 UX _SEL_L[15:12] = 4’h1 
spi_csnO 1/0 SPI2_CS0_M2/I2C1_SDA_Mi/PWM5 | PMUO_IOC_GPIOOB_IOM 
~MO/UARTO_TX_M1/GPIOO_B1_z UX _SEL_L[7:4] = 4’h1 
spi_csni 0 SP12_CS1_M2/I2C1_SCL_M1/UARTO | PMUO_IOC_GPIOOB_IOM 
~RX_M1/GPIO0_BO_z UX _SEL_L[3:0] = 4’h1 
Table 31-4 SPI3 interface description 
Module Pin Direction Pin Name IOMUX Setting 
IOMUXO 
spi_sclk 1/0 GMACO_TXER/12CO_SDA_M1/UART7 
_CTSN_MO/PWM7_IR_M3/SPI3_CLK | ¥' eri ncii:8] < 4’h8 
"MO/GPIO4_C6_d —SEL_H[11: 
spi_mosi I GMACO_MDIO/I2C0_SCL_M1/UART9 
_CTSN_MO/PWM6_M2/SPI3_MOSIM | yer ncyeq] — dhe 
0/GPIO4_C5_d —SEL_HI7: 
spi_miso. | O GMACO_MDC/12C7_SDA_M1/UART9__ 
RTSN_MO/PWMS5_M2/SPI3_MISO_MO | emt ni3-0) ~ ahs 
/GPIO4_C4_d —SEL_HI3: 
spi_csnO 1/0 GMACO_RXDV_CRS/UART7_RTSN_M | 5c 300 cploac IoMU 
0/PWM2_M2/SPI3_CS0_MO/GPIO4_ Secu ere 
spi_csni re) GMACO_MCLKINOUT/I2S2_SDO_MO0/ 
12C7_SCL_M1/PWM4_M1/SPI3_CS1_ eae ee 
M0/GPIO4_C3_d —SEL_LItS: 
IOMUX1 
spi_sclk 1/0 BT1120_D13/PCIE20X1_2_CLKREQN 
_M1/HDML_TX0_SCL_M0/I2C5_ SDA eae ats: 
~M1/SPI3_CLK_M1/GPIO4_B7_u Sed ee 
spi_mosi i BT1120_D12/PCIE30X4_PERSTN_Mi 
/HDMI_RX_HPDOUT_MO0/SATAO_ACT | BUS_IOC_GPIO4B_IOMU 
_LED_M0/I2C5_SCL_M1/PWM13_M1 | X_SEL_H[11:8] = 4’h8 
/SPI3_MOSI_M1/GPI04_B6_d 
spi_miso. | O BT1120_D11/PCIE30X4_WAKEN_M1/ 
HDMI_RX_CEC_MO/SATA1_ACT_LED | BUS_IOC_GPIO4B_IOMU 
_MO/UART9_RX_Mi/PWMi2_M1/SPI | X_SEL_H[7:4] = 4’h8 
3_MISO_M1/GPIO4_B5_d 
spi_csnO 1/0 BT1120_D14/PCIE20X1_2 WAKEN_ | BUS_IOC_GPIO4C_IOMU 
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M1i/HDMI_TX0_SDA_M0/I2C8_SCL X_SEL_L[3:0] = 4’h8 
M3/SPI3_CSO_M1/GPIO4_CO_u 
spi_csn1 O BT1120_D15/SPDIF1_TX_M2/PCIE20 
X1_2_PERSTN_M1/HDMI_TXO_CEC_ | BUS_IOC_GPIO4C_IOMU 
M0O/I2C8_SDA_M3/PWM6_M1/SPI3_ | X_SEL_L[7:4] = 4’h8 
CS1_M1/GPIO4_C1_d 
IOMUX2 
spi_sclk 1/O BUS_IOC_GPIOOD_IOMU 
LITCPU_AVS/SPI3_CLK_M2/GPIOO_ | X_SEL_L[15:12] = 4’h8 
D3_u PMU2_IOC_GPIOOD_IOM 
UX_SEL_L[15:12] = 4’h8 
spi_mosi I I2S1_SDO1_M1/I2CO_SDA_M2/UAR_ | BUS_IOC_GPIOOD_IOMU 
T1_RX_M2/HDMI_RX_SCL_MO/SPI3_ | X_SEL_L[11:8] = 4’h8 
MOSI_M2/PCIE30X2_WAKEN_MO/HD | PMU2_IOC_GPIOOD_IOM 
MI_TX1_CEC_M1/GPIOO_D2_u UX_SEL_L[11:8] = 4’h8 
spi_miso O 12S1_SDI3_M1/PDMO_SDI1_M1/12C 
6_SCL_MO/UART1_CTSN_M2/PWM7 BUS_IOC_GPIOOD_IOMU 
IR_MO/SPI3_MISO_M2/PCIE30X4_PE | X_SEL_L[3:0] = 4’h8 
RSTN_MO/GPIOO_DO_d 
spi_csn0O 1/O I2S1_SDO2_M1/PDMO_SDI2_M1i/PW 
Ma_IRIMO/I2@1 SClM2/CANZ RX cer iso) < athe. 
M1/HDMI_TX0_SDA_M1/SPI3_CSO_ PMU2 10C ‘GPIOOD IOM 
M2/PCIE30X2_PERSTN_MO/SATA_CP UX SEL H[3:0] - 4h 
DET/GPIOO_D4_u _ = : 
spi_csn1l O I2S1_SDO3_M1i/CPU_BIG1_AVS/I2C | BUS_IOC_GPIOOD_IOMU 
1_SDA_M2/CAN2_TX_M1/HDMI_TXO | X_SEL_H[7:4] = 4’h8 
_SCL_M1/SPI3_CS1_M2/SATA_MP_S | PMU2_IOC_GPIOOD_IOM 
WITCH/GPIOO_D5_u UX_SEL_H[7:4] = 4’h8 
IOMUX3 
spi_sclk 1/O CIF_D12/PCIE20X1_2_ WAKEN_MO/H 
DMI_TXO_SDA_M2/I2C5_SDA_MO/U | BUS IOC_GPIO3D_IOMU 
ART4_RX_M1/PWM8_M2/SPI3_CLK X_SEL_L[3:0] = 4’h8 
M3/GPIO3_DO_u 
spi_mosi I CIF_D11/PCIE20X1_2 CLKREQN_MO 
/HDMI_TXO_SCL_M2/12C5_SCL_MO/ nas =n Tee - 
SPI3_MOSI_M3/GPIO3_C7_u 7 7 ; 
spi_miso O CIF_D10/PCIE30X4_PERSTN_M2/HD 
MI_TX1_SCL_M1/SPI3_MISO_M3/GP oe ater ae 
103_C6_u - — , 
spi_csnO 1/O CIF_D8/FSPI_CSON_M2/PCIE30X4_C 
LKREQN_M2/HDMI_TX1_CEC_M2/CA | BUS_IOC_GPIO3C_IOMU 
N2_RX_MO/UART5_TX_M1/SPI3_CSO | X_SEL_H[3:0] = 4’h8 
_M3/GPIO3_C4_u 
spi_csn1 O CIF_D9/FSPI_CS1N_M2/PCIE30X4_ 
WAKEN_M2/HDMI_TX1_SDA_M1/CA | BUS_IOC_GPIO3C_IOMU 
N2_TX_MO/UART5_RX_M1/SPI3_CS1 | X_SEL_H[7:4] = 4’h8 
_M3/GPIO3_C5_u 
Table 31-5 SPI4 interface description 
Module Pin Dir Pin Name IOMUX Setting 
IOMUXO 
spi_sclk 1/O I2SO_MCLK/I2C6_SDA_M1/UART3_R_ | BUS_IOC_GPIO1C_IOMU 
TSN/PWM3_IR_M2/SPI4_CLK_MO/GPI | X_SEL_L[11:8] = 4’h8 
O1_C2_d 
spi_mosi I I2C3_SCL_M0O/UART3_TX_MO/SPI4_M | BUS_IOC_GPIO1C_IOMU 
OSI_MO/GPIO1_ C1 _z X_SEL_L[7:4] = 4’h8 
spi_miso O I2C3_SDA_MO/UART3_RX_MO/SPI4__ | BUS_IOC_GPIO1C_IOMU 
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MISO_MO0O/GPIO1_CO_z X_SEL_L[3:0] = 4’h8 

spi_csnO 1/O I2SO_SCLK/I2C6_SCL_M1/UART3_CT | BUS_IOC_GPIO1C_IOMU 
SN/PWM7_IR_M2/SPI4_CSO_MO/GPI | X_SEL_L[15:12] = 4’h8 
O1_C3_d 

spi_csn1 O PDMO_CLK1_MO0/PCIE30PHY_DTBO/I2 | BUS_IOC_GPIO1C_IOMU 
C2_SDA_M3/PWM11_IR_M2/SPI4_CS | X_SEL_H[3:0] = 4’h8 
1_MO/GPIO1_C4_d 

IOMUX1 

spi_sclk 1/O GMAC1_RXD2/SDIO_D2_M1/I2S3_LR | BUS_IOC_GPIO3A_IOMU 
CK/AUDDSM_LP/FSPI_D2_M2/UART8 | X_SEL_L[11:8] = 4’h8 
_TX_M1/SPI4_CLK_M1/GPIO3_A2_u 

spi_mosi I GMAC1_TXD3/SDIO_D1_M1/1I2S3_SC | BUS_IOC_GPIO3A_IOMU 
LK/AUDDSM_LN/FSPI_D1_M2/12C6_S | X_SEL_L[7:4] = 4’h8 
CL_M4/PWM11_IR_MO/SPI4_MOSI_M 
1/GPIO3_A1_u 

spi_miso O GMAC1_TXD2/SDIO_DO_M1/I2S3_M_ | BUS_IOC_GPIO3A_IOMU 
CLK/FSPI_DO_M2/1I2C6_SDA_M4/PW_ | X_SEL_L[3:0] = 4’h8 
M10_MO0/SPI4_MISO_M1/GPIO3_A0_ 
u 

spi_csnO 1/0 GMAC1_RXD3/SDIO_D3_M1/I2S3_S | BUS_IOC_GPIO3A_IOMU 
DO/AUDDSM_RN/FSPI_D3_M2/UART | X_SEL_L[15:12] = 4’h8 
8_RX_M1/SPI4_CSO_M1/GPIO3_A3_ 
u 

spi_csn1 O GMAC1_TXCLK/SDIO_CMD_M1/12S3_ | BUS_IOC_GPIO3A_IOMU 
SDI/AUDDSM_RP/UART8_RTSN_M1/S | X_SEL_H[3:0] = 4’h8 
PI4_CS1_M1/GPIO3_A4_d 

IOMUX2 

spi_sclk 1/0 VOP_POST_EMPTY/I2C4_SDA_M3/UA |; BUS_IOC_GPIO1A_IOMU 
RT6_RTSN_M1/PWMO_M2/SPI4_CLK_ | X_SEL_L[11:8] = 4’h8 
M2/GPIO1_A2_d 

spi_mosi I PCIE30X1_1_ WAKEN_M2/DP1_HPDIN | BUS_IOC_GPIO1A_IOMU 
_M2/SATA1_ACT_LED_M1/12C2_SCL_ | X_SEL_L[7:4] = 4’h8 
M4/UART6_TX_M1/SPI4_MOSI_M2/G 
PIO1_Al_d 

spi_miso O PCIE30X1_1_CLKREQN_M2/DPO_HPD | BUS_IOC_GPIO1A_IOMU 
IN_M2/HDMI_RX_DEBUG6/I2C2_SDA | X_SEL_L[3:0] = 4’h8 
_M4/UART6_RX_M1/SP14_MISO_M2/ 
GPIO1_A0_d 

spi_csnO 1/0 HDMI_TX1_SDA_M2/I2C4_SCL_M3/U | BUS_IOC_GPIO1A_IOMU 
ART6_CTSN_M1/PWM1_M2/SPI4_CSO | X_SEL_L[15:12] = 4’h8 
_M2/GPIO1_A3_d 


31.6 Application Notes 


Clock Ratios 


A summary of the frequency ratio restrictions between the bit-rate clock (sclk_out/sclk_in) 
and the SPI peripheral clock (spi_clk) are described as: 
When SPI Controller works as master, the Fspi_clk>= 2 x (maximum Fsclk_out) 
When SPI Controller works as slave, the Fspi_clk>= 4 x (maximum Fsclk_in) 


Master Transfer Flow 
When configured as a serial-master device, the SPI initiates and controls all serial transfers. 
The serial bit-rate clock, generated and controlled by the SPI, is driven out on the sclk_out 
line. When the SPI is disabled (SPI_ENR = 0), no serial transfers can occur and sclk_out is 
held in “inactive” state, as defined by the serial protocol under which it operates. 
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Slave Transfer Flow 
When the SPI is configured as a slave device, all serial transfers are initiated and controlled 
by the serial bus master. 


When the SPI serial slave is selected during configuration, it enables its txd data onto the 
serial bus. All data transfers to and from the serial slave are regulated on the serial clock 
line (sclk_in), driven from the serial-master device. Data are propagated from the serial 
slave on one edge of the serial clock line and sampled on the opposite edge. 


A 
Disable 
Si Transmit Only 
v 


Configure Master by writing 
CTRLRO.CTRLR1, BAUDR, 


TXFTLR, RXFTLR,IMR, SER 
Read Rx 
FIFO 
¥ k 


Enable 
SPI 
If the transmit FIFO is 
requesting and all data 
have not been sent, then 
write data into transmit 
You may fill FIFO here: FIFO. 
Transfer begins when first Write data to If the receive FIFO is 
data word is present in the requesting, then read data 
: Tx FIFO : 
transmit FIFO and a slave from receive FIFO. NO 


is enabled. 
Interrupt Service YES 
Routine 
Transfer in 
progress 


YES 


Fig. 31-7 SPI Master transfer flow diagram 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1946 


RKRK3588 TRM-Part1 


IDLE \< k 
Disable 
Srl Transmit Only 


Configure Master by writing 


CTRLRO.CTRLA1, 
TXFTLR, RXFTLR,IMR 
Read Rx 
FIFO 
Enable | _ 
SPI 
If the transmit FIFO is 


requesting and all data 


Receive Only have not been sent, then 
v write data into transmit 
FIFO. 
Wait formaster ¢ y | Write data to If the receive FIFO is 


*o alice ewe Tx FIFO requesting, then read data 
from receive FIFO. NO 


Interrupt Service YES 
Routine 


Transfer in 
progress 


YES 


Fig. 31-8 SPI Slave transfer flow diagram 
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Chapter 32 SPINLOCK 


32.1 Overview 


The hardware spinlock used for spinlock status storage. All the CPU can access spinlock to 
get the lock status. 


32.2 Block Diagram 


bus_matrix 


| 


spinlock 


Fig. 32-1 Spinlock in System 
32.3 Register Description 


32.3.1 Internal Address Mapping 

Slave address can be divided into different length for different usage, which is shown as 
follows. 

32.3.2 Registers Summary 


Reset 
D ipti 
PINLOCK STAT N inlock stat troll 
S OC = US ox0+4*n Iw 0x00000000 =P In ock status controller 
(range of n is 0~63) register_n 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


32.3.3 Detail Register Description 
SPINLOCK STATUS N 
Address: Operational Base + offset (0Ox0000+4*n) 


spinlock_status 


when 4bits is 0, 4bits can be written with new value. 
when 4bits is not 0, 4bits cannot be written. 
when write data is 0x0000, 4bits clean to O. 
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Chapter 33 KEYLAD 


33.1 Overview 


KEYLAD is used to securely protect the transmission and operation of the KEY and ensure 
that other masters cannot access the KEY. 

The KEYLAD supports following features: 

Support Link List Item (LLI) DMA transfer 

Support AES-128, AES-192, AES-256 encrypt & decrypt cipher 
Support DES & TDES cipher 

Support AES ECB/CBC/OFB/CFB mode 

Support SM4 ECB/CBC/OFB/CFB mode 

Support DES/TDES ECB/CBC/OFB/CFB mode 

Support for caching OTP or TRNG specific data and deriving it 
Support writing KEY Table data to some specific modules 
Support AES/SM4/DES/TDES lockstep error monitoring 


33.2 Block Diagram 


interrup 
AHB APB 
AHB slave KEY Table APB master KC——> 
TRNG 
a 


KEY from KEY Table 


CIPHER 


KEY from AHB slave 
RX_FIFO 
Axl 
———> p—7j 
TX_FIFO 


Fig. 33-1 KEYLAD Architecture 


AES 


KEYLAD contains several modules: AHB_Slave, DMA, CIPHER, Key_table, APB_master. 


AHB_Slave 
AHB_ Slave is used to configure registers. This module is in HCLK domain. 


DMA 

DMA is used to transfer data from external memory to RX_FIFO, or from TX_FIFO to KEY 
Table. DMA uses 64-bits AXI3 protocol with max burst length to 16. LLI transfer is also 
supported for performance and convenience consideration. This module is in ACLK domain. 


CIPHER 


CIPHER contains AES, SM4, DES/TDES engines. And it also supports various mode 
operations. The source data is either from RX_FIFO, or from other engine output. The result 
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data is sending to TX_FIFO. This module is in CLK_CORE domain. 


KEY_Table 
The KEY table is used to store OTP KEY, TRNG data and CIPHER calculate result. KEY table’s 
content can’t be see by CPU. This module is in ACLK domain. 


APB_master 
APB_master is used to write data to module configurations that require secret configuration 
data. This APB_master is write-only APB master. This module is in PCLK domain. 


33.3 Function Description 


33.3.1 KEY Table 
The KEY Table consists of 32 registers. The 32 word registers are numbered 0~31 one by 
one. 
@ Copy data into KEY Table 
KEYLAD can copy 8 words OTP KEY or TRNG data to the KEY Table at one time. To copy data 
to KEY Table, the following steps should be followed: 
1. Clear KEYLAD_SRC_NUM_DONE register; 
2. Configure the KEYLAD_SRC_NUM_SEL register to select data source; 
3. Configure OTPC or TRNG_S to generate data source for KEYLAD; 
4. Waiting for KEYLAD_SRC_NUM_DONE register to set; 
5. Configure the KEYLAD_OTP_COPY register to copy the data to the specified location in 
the KEY Table; 
6. Waiting for KEYLAD_OTP_COPY register to clear indicates that data is written to KEY 
Table 
@ Internal data copy 
KEYLAD can also copy the key table data internally, 8 words at a time, by configuring the 
KEYLAD_INTER_COPY register. 
@ Copy the KEY Table data to a specific module 
KEYLAD has a set of write only APB interfaces, which can write the data in the KEY Table 
to SCRYPTO, SCRYAMBLE_KEY and HDCP_KEY, one word at a time. To write the data in 
the KEY Table to a specific module, the following steps should be followed: 
1. Configure the KEYLAD_APB_PADDR register to select the destination address; 
2. Configure KEYLAD_APB_PWDATA register to select word data corresponding to KEY 
Table; 
3. Configure KEYLAD_APB_CMD register to start data writing; 
4. Wait for the KEYLAD_APB_CMD register to clear, indicating that the data has been 
written to the destination. 
33.3.2 KEY derivation 
KEYLAD can derive the KEY in the KEY Table. If you need to use the data in the KEY Table as 
the KEY of the operation, you need to configure register KEYLAD_KEY_SEL. 


33.4 Register Description 


33.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 
follows. 


33.4.2 Registers Summary 


| Name _—_—__—sid| Offset |Size| Reset Value | —_——Description —_ 
KEYLAD_CLK_CTL 0x0000 |W —_{0x00000001 {Clock Control Register 


KEYLAD RST CTL 0x0004 |W _|0x00000000 __[Reset Control Register 
KEYLAD_DMA_INT EN 0x0008 |w _|0x00000000__ [DMA Interrupt Enable Register 
KEYLAD_DMA_INT ST 0x000C[W _|0x00000000 _[DMA Interrupt Status Register 
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| = CName__—*| Offset |Size| Reset Value | __—Description —S 
KEYLAD_DMA_CTL 0x0010[W _|0x00000000 _[DMA Control Register 


KEYLAD DMA LLI ADDR |0x0014 jw oxoo000000 eae Start Address 


KEYLAD_DMA_ST 0x0018 |W |0x00000000 _|DMA Status Register 
KEYLAD DMA STATE 0x001C |W _|0x00000000 _[DMA State Register 
KEYLAD DMA LLI RADDR |0x0020/W |0x00000000 _|DMA LLI Read Address Register 


KEYLAD DMA SRC RADDR |0x0024 jw Joxoo000000 setae Data Read Address 
EYLAD DMA DST WADDR |0x0028 oxo0000000 ~|PMA Destination Data Read 
Address Register 


coal 
IKEYLAD BC CTL 


KEYLAD_CHO KEY 1 0x0184[W —_|0x00000000 
KEYLAD_CHO KEY 2 0x0188 |W —_|0x00000000 
|Ox018C | 


|KEYLAD CHO_KEY 3 |0x018C 

IKEYLAD APB CMD __—(|0x0450 
apb paddr 
IKEYLAD APB PWDATA | 
JKEYLAD APB PWRITE 
IKEYLAD KEY SEL 
IKEYLAD SRC NUM SEL | 
[KEYLAD SRC NUM DONE | 


| 
| 


ic ae 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

33.4.3 Detail Registers Description 

KEYLAD CLK CTL 
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Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 
31:17|RO_[0x0000 


write_enable 

Write enable for lower 16bits, each bit is individual 
16 WO 0x0 1’b0: Write access disable 

1’b1: Write access enable 


15:1 |RO |0x0000 reserved 


reserved 
auto_clkgate_en 
KEYLAD will gate unused Block Cipher module automatically 
RW |0x1 
1'bO: Disable 
1'b1: Enable 


KEYLAD RST CTL 

Address: Operational Base + offset (0x0004) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:19/RO [0x0000_ reserved 


write_enable 
. Write enable for lower 16bits, each bit is individual 
15216 |RW |Oxt 1’bO: Write access disable 
1’b1: Write access enable 


15:2 |RO_|0x0000 


R/W sw_rng_reset 
Software set this bit to start a reset to TRNG module. After the 
reset is done, KEYLAD will clear this bit. 


SC 0x0 

R/W sw_cc_reset 

SC 0x0 Software set this bit to start a reset to Symmetric Cipher module. 
After the reset is done, KEYLAD will clear this bit. 


KEYLAD DMA_INT_ EN 
Address: Operational Base + offset (0x0008) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


lockstep_int_en 
7 RW |0x0 1'b0O: Disable 
1'b1: Enable 


zero_len_int_en 

1'bO: Disable 

1'b1: Enable 
list_err_int_en 

1'bO: Disable 

1'b1: Enable 
src_err_int_en 

1'bO: Disable 

1'b1: Enable 
dst_err_int_en 

1'bO: Disable 

1'b1: Enable 
src_item_done_int_en 
1'bO: Disable 

1'b1: Enable 
dst_item_done_int_en 
1'bO: Disable 

1'b1: Enable 


1 
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| Bit |Attr| Reset Value, 


list_done_int_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


KEYLAD DMA _INT ST 
Address: Operational Base + offset (Ox000C) 


spit Atte Reset Value/_—_______Deseriptien 
lockstep_flag 
1'bO: Nothing 
1'b1: Indicate that KEYLAD was attacked 
zero_len 
1'bO: Nothing 
1'b1: Indicate that DMA has met an 0 byte source transfer length 
in list descriptors. After the bit is read, the application should 
write 1 to clear this bit for next time use 
list_err 
1'bO: Nothing 
1'b1: Indicate that DMA has met an error response when transfer 
list descriptors. The state machine will exit current transfer and 
then return to IDLE state. After the bit is read, the application 
should write 1 to clear this bit for next time use 
src_err 
1'bO: Nothing 
1'b1: Indicate that DMA has met an error response when transfer 
source data. The state machine will exit current transfer and then 
return to IDLE state. After the bit is read, the application should 


write 1 to clear this bit for next time use 


dst_err 

1'bO: Nothing 

1'b1: Indicate that DMA has met an error response when transfer 
destination data. The state machine will exit current transfer and 
then return to IDLE state. After the bit is read, the application 
should write 1 to clear this bit for next time use 

src_item_done 

1'bO: Nothing 

1'b1: Indicate that DMA has completed a read transfers which the 
current list descriptor pointed to. After the bit is read, the 
application should write 1 to clear this bit for next time use 
dst_item_done 

1'bO: Nothing 

1'b1: Indicate that DMA has completed a write transfers which 
the current list descriptor pointed to. After the bit is read, the 
application should write 1 to clear this bit for next time use 
list_done 

1'bO: Nothing 

1'b1: Indicate that DMA has completed all the transfers which the 
list descriptors pointed to. After the bit is read, the application 
should write 1 to clear this bit for next time use 


KEYLAD DMA CTL 

Address: Operational Base + offset (0x0010 

| Bit |Attr[ResetValue|  ——<s—“‘;S~ Ci scription 
[31:18[RO |0x0000_—sifreserved — — —“‘“(‘“‘(‘(‘“(“(:S;S#S*S*C*C*™*™*™*™*™C™C™C~*@CS 


WW 
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| Bit |Attr|ResetValue| Cieescription 


write_enable 
. Write enable for lower 16bits, each bit is individual 
CEES NO OxG 1’b0O: Write access disable 
1’b1: Write access enable 


15:2 |RO_|0x0000 


dma_restart 
If DMA data for next stage is not ready, application could pause 
1 R/W 0x0 DMA by descriptor commands. DMA will stop prefetching next 

SC descriptor. The application could restart DMA by asserting this bit 
when DMA data for next state is ready. KEYLAD will continue with 
previous transfer, and clear the bit automatically. 

R/W dma_start 

SC 0x0 DMA asserts the bit to start DMA transfer, then KEYLAD will clear 
the bit automatically. 


KEYLAD DMA LLI ADDR 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value, 


dma_lli_addr 
: When DMA_CTL start asserted, KEYLAD will read the address to 
oO RW, /Pxooneoeee get the i'st descriptor. It should be 8-bytes align. We suggest 
dma_lli_addr 64-byte align for best performance consideration. 


KEYLAD DMA ST 
Address: Operational Base + offset (0x0018 


| Bit |Attr|Reset Value] CD eesscription 
31:1 |RO_|0x00000000 


dma_busy 
0x0 1'bO: DMA idle 
1'b1: DMA busy 


KEYLAD DMA_ STATE 
Address: Operational Base + offset (0x001C) 


dma_lli_state 

For debug use only 
2'b00: IDLE STATE 
2'b01: FETCH STATE 
2'b10: WORK STATE 
Others: Reserved 
dma_src_state 

For debug use only 
2'b00: IDLE STATE 
2'b01: LOAD STATE 
2'b10: WORK STATE 
Others: Reserved 
dma_dst_state 

For debug use only 
2'b00: IDLE STATE 
2'b01: LOAD STATE 
2'b10: WORK STATE 
Others: Reserved 


KEYLAD DMA _LLI_ RADDR 
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Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 


dma_lli_raddr 
31:0 0x00000000 |For debug use only 
It indicates the current DMA LLI read address 


KEYLAD_ DMA_SRC_RADDR 
Address: Operational Base + offset (0x0024) 


| Bit [Attr|ResetValue| ss —“‘“‘;S™C«éiS scription — Cd 
dma_src_raddr 
For debug use only 
It indicates the current DMA source read address 


31:0 0x00000000 


KEYLAD DMA_DST _WADDR 
Address: Operational Base + offset (0x0028) 


| Bit |Attr/ Reset Value | 2 
1:0 


Pp ——i—i“‘ééOScription 
dma_dst_waddr 

3 0x00000000 |For debug use only 
It indicates the current DMA destination write address 


KEYLAD DMA_ITEM ID 
Address: Operational Base + offset (Ox002C) 


dma_item_id 
For debug use only 
It indicates the current descriptor ID 


KEYLAD FIFO CTL 

Address: Operational Base + offset (0x0040) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:18[RO_|0x0000_ reserved 


write_enable 
: Write enable for lower 16bits, each bit is individual 
1716 WOH 0x0 1’b0: Write access disable 
1’b1: Write access enable 


15:2 [RO [0x0000 


dout_byteswap 
1 RW |0x1 1'bO: Little endian 
1'b1: Big endian 


din_byteswap 
RW |0x1 1'bO: Little endian 
1'b1: Big endian 


KEYLAD BC CTL 

Address: Operational Base + offset (0x0044) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:26[RO_|OxOO ——sifreserved 


write_enable 
, Write enable for lower 16bits, each bit is individual 
25:16/WO |0x000 1’b0O: Write access disable 
1’b1: Write access enable 
reserved —‘“—s—‘“‘“‘“‘C*d 


15:10/RO_|0x00___—[reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


2'b11: TDES 
Others: Reserved 


4'h5: OFB 
Others: Reserved 
For TDES/DES 
4'hO: ECB 


2'bO1: 192 bit 

2'b10: 256 bit 

2'bi1: reserved 

For TDES/DES, it is reserved 
decrypt 

1'bO: Encrypt 

1'b1: Decrypt 

bc_enable 

1'bO: Disable 

1'b1: Enable 


KEYLAD CIPHER ST 
Address: Operational Base + offset (0Ox004C 
| Bit [Attr/ResetValue| Ci escription 
[31:3 |RO [0x00000000 |reserved Sd 
otp_key_valid 
Indicate if otp_key is valid 
1'bO: Invalid 
1'b1: Valid 
block_cipher_busy 
1'bO: Idle 
1'bi: Bus 


KEYLAD CIPHER STATE 
Address: Operational Base + offset (0x0050 

| Bit |Attr[ResetValue|  ———s<s——“‘;C™C*éi scription 
[31:15[RO |Ox00000__—sireserved — — —“‘“‘(‘“‘“(“(‘((‘S#S*S*™;C;™C‘*dC 


parallel_state 

For debug use only 
2'b00: IDLE State 
2'b01: PRE State 
2'b1i0: BULK State 
Others: Reserved 
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| Bit [Attr|ResetValue| ss ———“(‘;SCéCiS scription = 
serial_state 
For debug use only 


2'b00: IDLE State 
2'b01: PRE State 
2'b10: BULK State 
2'b11: Reserved 


KEYLAD CHO IV O 
Address: Operational Base + offset (0x0100 


| Bit |Attr|ResetValue| —Fs_—/s§§ —————C—C‘i scription = 
: ch0_iv_0O 
epoounuee Channel 0 IV[127:96] 


KEYLAD CHO IV 1 
Address: Operational Base + offset (0x0104 


| Bit |Attr|/Reset Value| Ci eescription 


chO_iv_i 
Rw |ox00000000 Channel 0 IV[95:64] 


KEYLAD CHO IV 2 
Address: Operational Base + offset (0x0108) 


| Bit [Attr|ResetValue| —Ci‘i Scipio id 
F ch0O_iv_2 
Zs 0x00000000 {Channel 0 IV[63:32] 


KEYLAD CHO IV 3 
Address: Operational Base + offset (0x010C) 


| Bit |Attr[ResetValue|——“‘“;™C*éi scription — sd 
ch0_iv_3 
31:0 |RW |0x00000000 Channel 0 IV[31:0] 


KEYLAD CHO KEY 0 
Address: Operational Base + offset (0x0180) 


[Bit [Attr[ResetValue| —~—“—*s—sDeScriptico— /s <= 
chO_key_0 
He Rw |ox00000000 Channel 0 Key[127:96] 


KEYLAD CHO KEY 1 
Address: Operational Base + offset (0x0184) 


| Bit |Attr| Reset Value, 


| t—“‘C‘CSCOC#C(C(‘#éwé scription —is—s—CCidz 
. chO_key_1 
ane Rw [oxo0000000 Channel 0 Key[95:64] 


WW 


WW 


KEYLAD CHO KEY 2 
Address: Operational Base + offset (0x0188) 


Reset Value 


: chO_key_2 
£20 [RW [9x00000000 channel 0 Key[63:32] 


KEYLAD CHO KEY 3 
Address: Operational Base + offset (0x018C) 


Reset Value 


chO_key_3 
1:0 |RW |0x00000000 |. aanel 0 Key[31:0] 
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KEYLAD APB CMD 
Address: Operational Base + offset (0x0450) 
0x00000000 


apb_cmd_en 


APB master command enable 
1'bO: Disable 
1'bi: Enable 


KEYLAD APB PADDR 
Address: Operational Base + offset (0x0454) 


| Bit |Attr[ResetValue| ss ——‘“‘éi scription 
: apb_paddr 


KEYLAD APB PWDATA 
Address: Operational Base + offset (0x0458) 


| Bit |Attr| Reset Value 


apb_pwdata 

Chose which 32 bits data in key table will be write out 
31:0 |RW |Ox00000000 |0: Chose key_tab[31:0] 

1: Chose key_tab[63:32] 

n: Chose key_tab[(n*32+31):(n*32)] 


KEYLAD APB PWRITE 

Address: Operational Base + offset (0x045C) 

| Bit [Attr|ResetValue| —— ——C‘ieScriptiom 
[31:1 [RO |0x00000000 [reserved 


apb_pwrite 
KEYLAD_ INTER COPY 
Address: Operational Base + offset (0x0608) 


| Bit |Attr| Reset Value, 


Po eseription 
inter_copy_en 
internal key copy enable 
ot YRC I OXO 1'bO: Disable 
1'b1: Enable 


30:29|RO_ [Oxo si reserved 


; inter_copy_des_addr 
ie 16|RW | Ox0008 OTP key copy destination address (dword count). 
reserved 


15:13/RO_|0x0 [reserved 
: inter_copy_src_addr 
pxeone OTP key copy source address (dword count). 


KEYLAD OTP COPY 

Address: Operational Base + offset (Ox060C) 

| Bit [Attr|ResetValue| ———C‘Ci Scriptom 
[31:3 [RO _|Oxo0000000 [reserved Sd 


otp_key_copy_en 

OTP key copy enable 
2 Ree 1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


otp_key_copy_sel 
OTP key copy select 
: 2'bOO: select the first 256 bits of key table 
0 RW One 2'b0O1: select the second 256 bits of key table 
2'b10: select the third 256 bits of key table 
2'bi1: select the fourth 256 bits of key table 


KEYLAD KEY SEL 
Address: Operational Base + offset (0x0610 


| Bit_|Attr| Reset Value 


kl_high_sel 
Swap high and low word pair keys per 64 bits. 
ot RW 0R0 1'bO: Nothing 
1'b1: Swap 
kl_key_sel 
. Select the operation key. 
BOOM R/O xdugeouge 31'h5a5a5a5a: Select key table key 
Others: Select normal key 


KEYLAD_ LOCKSTEP_ FLAG 

Address: Operational Base + offset (0x0618 

| Bit |Attr[ResetValue| ss ———“‘;i‘“;C™CCi scription 
[31:1 [RO |0x00000000 [reserved — —“(‘“‘“(“(“‘(‘(S;*S™™COCOC*C*C*C‘C*dC 


lockstep_flag 
lock step status 
RW" 0x0 1'b0O: No mistake 
1'b1: Mistake happened 


KEYLAD_ LOCKSTEP EN 

Address: Operational Base + offset (0x061C) 

| Bit [Attr|ResetValue| Ci‘ ee@criptiom 
[31:1 [RO_|Oxo0000000 [reserved 


lockstep_en 

Enable lockstep check 
BN) (Ox 1'bO: Disable 

1'b1: Enable 


KEYLAD SRC NUM _ SEL 

Address: Operational Base + offset (0x0620 

| Bit |Attr[ResetValue| ss —“‘;S Ci scription — 
[31:1 [RO |0x00000000 [reserved — —“(‘“‘“(“‘(‘(‘(S;*™COCOC*C*C*C*C*C*C*C*C*C*C*C‘idC 


src_num_sel 

Select which key to write to the key table 
exe 1'bO: Select OTP value 

1'b1: Select TRNG value 


KEYLAD SRC NUM DONE 

Address: Operational Base + offset (0x0624) 

| Bit [Attr|ResetValue| —————Cié‘Ci@critiom 
[31:1 [RO [0x00000000 |reserved Cd 


src_num_done 
Wi 0x0 Indicates whether the key reaches the port 
C 1'bO: Not reach the port 

1'b1: Reach the port 
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KEYLAD AES VERSION 

Address: Operational Base + offset (0x0680) 

| Bit [Attr|ResetValue| Ci escription = 
[31:19[RO_|0xo000_ reserved 


aes256_flag 

18 Ox Whether the AES supports AES256 
1'bO: No support 
1'b1: Support 
aes192 flag 

17 Ox4 Whether the AES supports AES192 
1'bO: No support 
1'b1: Support 
aes128 flag 

16 Ox4 Whether the AES supports AES128 
1'bO: No support 
1'b1: Support 


}U5:11]RO_|Ox0O_ [reserved 


cbc-mac_flag 

10 0x0 Whether the AES supports CBC-MAC 
1'bO: No support 
1'b1: Support 


cmac_flag 

Whether the AES supports CMAC 
1'bO: No support 

1'b1: Support 

gcm_flag 

Whether the AES supports GCM 


0x0 


1'bO: No support 
1'b1: Support 


ccm_flag 

Whether the AES supports CCM 
1'bO: No support 

1'b1: Support 

xts_flag 

Whether the AES supports XTS 
1'bO: No support 

1'b1: Support 

ofb_flag 

Whether the AES supports OFB 
1'bO: No support 

1'b1: Support 

cfb_flag 

Whether the AES supports CFB 
1'bO: No support 

1'b1: Support 

ctr_flag 

Whether the AES supports CTR 
1'bO: No support 

1'b1: Support 

cts_flag 

Whether the AES supports CTS 
1'bO: No support 

1'b1: Support 
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| Bit |Attr[ResetValue| ss ——Citi‘“C;C*C~Ci scriptions 
cbc_flag 
Whether the AES supports CBC 
1'bO: No support 


1'b1: Support 

ecb_flag 

Whether the AES supports ECB 
1'bO: No support 

1'b1: Support 


KEYLAD DES VERSION 
Address: Operational Base + offset (0x0684) 


| Bit [Attr/ResetValue| = —Céiescription 
31:18[RO_ |0x0000_ [reserved 
eee_flag 
Whether the DES supports EEE mode 
1'bO: No support 
1'b1: Support 
tdes_flag 
Whether the DES supports TDES 
1'bO: No support 
1'b1: Support 
15:6 [RO |0xo00 reserved 
ofb_flag 
Whether the DES supports OFB 
1'bO: No support 
1'b1: Support 


Whether the DES supports CFB 
1'bO: No support 
1'b1: Support 


3:2 |RO |OxO reserved 


Whether the DES supports CBC 
1'bO: No support 

1'b1: Support 

ecb_flag 

Whether the DES supports ECB 
1'bO: No support 

1'b1: Support 


KEYLAD _SM4 VERSION 

Address: Operational Base + offset (0x0688) 

| Bit |Attr|ResetValue| Ci‘ ection 
[31:11[RO_|0xo00000__—ifreserved 


cbc-mac_flag 

10 0x0 Whether the SM4 supports CBC-MAC 
1'bO: No support 
1'b1: Support 


cmac_flag 

0x0 Whether the SM4 supports CMAC 
1'bO: No support 
1'b1: Support 
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| Bit |Attr|ResetValue| Ciescription 


gcm_flag 
0x0 Whether the SM4 supports GCM 

1'bO: No support 
1'b1: Support 
ccm_flag 

7 0x0 Whether the SM4 supports CCM 
1'bO: No support 
1'b1: Support 


xts_flag 

Whether the SM4 supports XTS 
1'bO: No support 

1'b1: Support 

ofb_flag 

Whether the SM4 supports OFB 
1'bO: No support 

1'b1: Support 

cfb_flag 

Whether the SM4 supports CFB 
1'bO: No support 

1'b1: Support 

ctr_flag 

Whether the SM4 supports CTR 
1'bO: No support 

1'b1: Support 

cts_flag 

Whether the SM4 supports CTS 
1'bO: No support 

1'b1: Support 

cbc_flag 

Whether the SM4 supports CBC 
1'bO: No support 

1'b1: Support 

ecb_flag 

Whether the SM4 supports ECB 
1'bO: No support 

1'b1: Support 


KEYLAD HASH VERSION 

Address: Operational Base + offset (Ox068C 

| Bit |Attr[ResetValue| ss —“i‘;S~ Ci escription 
[31:9 [RO |Ox000000__—i[reserved eC“ i—C—~—“‘“‘“(“(“(##”“(‘R’RYNYNCNSNNNN LL 


sm3_flag 

0x0 Whether the HASH supports SM3 
1'bO: No support 
1'b1: Support 


md5_ flag 
7 0x0 Whether the HASH supports MD5 

1'bO: No support 

1'b1: Support 

sha512-256_flag 

0x0 Whether the HASH supports SHA-512/256 

1'bO: No support 

1'b1: Support 
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| Bit [Attr|ResetValue| —C(@Deescription 
sha512-224 flag 
Whether the HASH supports SHA-512/224 
1'bO: No support 
1'b1: Support 
sha512_flag 
Whether the HASH supports SHA-512 
1'bO: No support 
1'b1: Support 
sha384_flag 
Whether the HASH supports SHA-384 
1'bO: No support 
1'b1: Support 
sha256_flag 
Whether the HASH supports SHA-256 
1'bO: No support 
1'b1: Support 
sha224 flag 
Whether the HASH supports SHA-224 
1'bO: No support 
1'b1: Support 
sha1_flag 
Whether the HASH supports SHA-1 
1'bO: No support 
1'b1: Support 


KEYLAD_ HMAC_VERSION 
Address: Operational Base + offset (0x0690) 


| Bit [Attr/ResetValue| Ci ecription 
[31:5 [RO [0x0000000_|reserved Cd 
sm3_flag 
Whether the HMAC supports SM3 
1'bO: No support 
1'b1: Support 
md5_ flag 
Whether the HMAC supports MD5 
1'bO: No support 
1'b1: Support 
sha512_flag 
Whether the HMAC supports SHA-512 
1'bO: No support 
1'b1: Support 
sha256_flag 
Whether the HMAC supports SHA-256 
1'bO: No support 
1'b1: Support 
sha1_flag 
Whether the HMAC supports SHA-1 
1'bO: No support 
1'b1: Support 


KEYLAD RNG VERSION 
Address: Operational Base + offset (0x0694) 


| Bit |Attr| Reset Value 


; rng_version_code 
31:0 RO 0x02000000 |ANG version code is 0x0200_0000. 
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KEYLAD PKA VERSION 
Address: Operational Base + offset (0x0698) 


| Bit _|Attr| Reset Value 


: pka_version_code 
0x00000000 |oK~a version code is 0x0000 0000. 


KEYLAD CRYPTO VERSION 
Address: Operational Base + offset (OxO6FO) 


| Bit |Attr| Reset Value, 


pC escription ss 
; keylad_version_code 
0x02000003 IKEYLAD version code is 0x0200_0003. 


33.5 Application Note 


@ KEYLAD lockstep function refers to “Chapter CRYPTO”. 

@ The cipher function configuration of KEYLAD refers to “Chapter CRYPTO”. 

@ When performing KEY derivation, you need to configure the dout_byteswap bit segment 
of KEYLAD_FIFO_CTL to '0'. 

@ When KEYLAD copies the data in KEY Table to SCRYPTO, the base address of SCRYPTO 
shall be regarded as Oxfe420000. 
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Chapter 34 Share Memory 


34.1 Overview 


The Share Memory is a general memory module which can be accessed by several masters 
at the same time. And it can be programmed through the APB Slave interface. 

The Share Memory supports the following features: 

Support four AXI Slave interfaces with 256 bits data bus width 

Support total 1024KB memory comprised of four memory blocks 

Support shut down and deep sleep mode for each memory block 

Support auto clock gating 

Support weighted Round-Robin arbiter 

Support APB Slave interface for software configuration and status query 


34.2 Block Diagram 


The following figure shows the block diagram of Share Memory. 


& AXI Slave 0%3 
Round-Robin 


Arbiter 
Register File 


Fig. 34-1 Block Diagram of Share Memory 


34.3 Function Description 


34.3.1 Memory Access 

There are four memory blocks, and each 256KB block consists of four SRAM banks. That is, 
the valid address range of the Share Memory is OxFFOOOOO00~OxFFOFFFFF, and the base 
address of the Memory Block0~3 is OxFFOO00000/0xFF040000/0xFFO80000/0xFFOCOOOO. 
34.3.2 Round-Robin Arbiter 

In order to program the priority attribute for every AXI Slave interface, you should configure 
the following registers of the internal Round-Robin arbiter: SHAREMEM_RRA_SLT, 
SHAREMEM_RRA_WEIGHT, and SHAREMEM_RRA_SLT_PRI, and then enable the 
configuration by writing 1 to SHAREMEM_CTRL.cfg_load_en. 


34.4 Register Description 


This section describes the control/status registers of the design. Software should read and 
write these registers using 32-bits accesses. 
Reset 
Value 


0x76543210 |RRA slot assignment register 
0x00000000 |RRA arbitration weight register 


Description 


SHAREMEM_RRA_ SLT 0x0000 
SHAREMEM_RRA_ WEIGHT |0x0008 
I 


0x00000000 |Global control register 


SHAREMEM_ CTRL 0x0020 
0x00000000 |Status register 


SHAREMEM_STATUS 0x0024 
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Notes: Size: B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


34.4.1 Detail Register Description 
SHAREMEM RRA SLT 
Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 


Others: Reserved 


req_slot7 
Initial assignment to slot 7. 
4'hO: AXISO Read requester 
4'h1: AXISO Write requester 
4'h2: AXIS1 Read requester 
31:28)}RW |0x7 4'h3: AXIS1 Write requester 
4'h4: AXIS2 Read requester 
4'h5: AXIS2 Write requester 
4'h6: AXIS3 Read requester 
4'h7: AXIS3 Write requester 


req_slot6 
Initial assignment to slot 6. 
4'ho: 
4'h1: 
4'h2: 
27:24|RW |0x6 4'h3: 
4'h4: 
4'h5: 
4'h6: 
4'h7: 
Others: Reserved 


req_slot5 
Initial assignment to slot 5. 
4'ho: 
4'h1: 
4'h2: 
23:20/RW |Ox5 4'h3: 
4'h4: 
4'h5: 
4'h6é: 
4'h7: 
Others: Reserved 


req_slot4 
Initial assignment to slot 4. 
4'ho: 
4'h1: 
4'h2: 
19:16;/RW |0x4 4'h3: 
4'h4: 
4'h5: 
4'h6: 
4'h7: 
Others: Reserved 


AXISO Read requester 
AXISO Write requester 
AXIS1 Read requester 
AXIS1 Write requester 
AXIS2 Read requester 
AXIS2 Write requester 
AXIS3 Read requester 
AXIS3 Write requester 


AXISO Read requester 
AXISO Write requester 
AXIS1 Read requester 
AXIS1 Write requester 
AXIS2 Read requester 
AXIS2 Write requester 
AXIS3 Read requester 
AXIS3 Write requester 


AXISO Read requester 
AXISO Write requester 
AXIS1 Read requester 
AXIS1 Write requester 
AXIS2 Read requester 
AXIS2 Write requester 
AXIS3 Read requester 
AXIS3 Write requester 
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| Bit |Attr|ResetValue| CS Ci@eescription 


req_slot3 
Initial assignment to slot 3. 
4'hO: AXISO Read requester 
4'h1: AXISO Write requester 
4'h2: AXIS1 Read requester 
15:12;/RW |0x3 4'h3: AXIS1 Write requester 
4'h4: AXIS2 Read requester 
4'h5: AXIS2 Write requester 
4'h6: AXIS3 Read requester 
4'h7: AXIS3 Write requester 
Others: Reserved 
req_slot2 
Initial assignment to slot 2. 
4'hO: AXISO Read requester 
4'h1: AXISO Write requester 
4'h2: AXIS1 Read requester 
11:8 |RW |Ox2 4'h3: AXIS1 Write requester 
4'h4: AXIS2 Read requester 
4'h5: AXIS2 Write requester 
4'h6: AXIS3 Read requester 
4'h7: AXIS3 Write requester 
Others: Reserved 


req_sloti 
Initial assignment to slot 1. 
4'hO: AXISO Read requester 
4'h1: AXISO Write requester 
4'h2: AXIS1 Read requester 
7:4 |RW |0x1 4'h3: AXIS1 Write requester 
4'h4: AXIS2 Read requester 
4'h5: AXIS2 Write requester 
4'h6: AXIS3 Read requester 
4'h7: AXIS3 Write requester 
Others: Reserved 
req_slotO 
Initial assignment to slot 0. 
4'hO: AXISO Read requester 
4'h1: AXISO Write requester 
4'h2: AXIS1 Read requester 
3:0 |RW |Ox0O 4'h3: AXIS1 Write requester 
4'h4: AXIS2 Read requester 
4'h5: AXIS2 Write requester 
4'h6: AXIS3 Read requester 
4'h7: AXIS3 Write requester 
Others: Reserved 


SHAREMEM RRA WEIGHT 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| CSC‘ Scriptom = 
31 [RO |OxO_ [reserved 


reserved —Cs—‘“CSsSSSSCiSY 
: weight_axis3wr 
30:28 AXIS3 write port arbitration weight 
reserved —C—s—SSSSC“‘CCCi*d 


27 |RO_|0x0_ [reserved 


i weight_axis3rd 
ies AXIS3 read port arbitration weight 
reserved —Cs—SsSSSSCisdY 


23 |RO_ |0x0____—reserved 
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| Bit |Attr|ResetValue| Ci eescription 


weight_axis2wr 
ae oo write port arbitration weight 


lig [RO [oxo.—éi[reserved = —“‘“‘(‘“(‘“#;‘“‘'!N’’$’.K’._ CL'F/ 


. weight_axis2rd 
is:t6Rw foxo AXIS2 read port arbitration weight 
reserved 


15 |RO oxo [reserved 


; weight_axisiwr 
14:12|rw oxo | AXIS1 write port arbitration weight 
reserved 


41 |RO_|oxo [reserved 


: weight_axisird 
aad Rw [oxo |eigh read port arbitration weight 
reserved 


7 |RO 0x0 [reserved 


. weight_axisOwr 
AXISO write port arbitration weight 


[3 [RO |OxO _—_—i| reserved 
: weight_axisOrd 
AXISO read port arbitration weight 


SHAREMEM RRA SLT PRI 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue|  —————C‘iScription 
[31:12[RO_|Oxo0000_—sifreserved 


The number of the lowest priority slot in the RRA priority region 3 
ree rra_firstslot_region2 
The number of the lowest priority slot in the RRA priority regi 


: RW |0x0O rra_firstslot_region1 
: The number of the lowest priority slot in the RRA priority region 1 


SHAREMEM CTRL 

Address: Operational Base + offset (0x0020 

Bit Attr| Reset Value/________Description 
cn Uianwanes | 


pxoo ts 
62 fw poo AXISO~AXIS3 address round enable, high active. 
[0] for slaveO, [1] for slavel and so on. 


free_run_mode 
Free run mode enable. 
RW 0x8 1'bO: Low power mode 
1'b1: Free run mode 
R/W 0x0 cfg_load_en 
SC RRA configuration load enable, high active. 


SHAREMEM_ STATUS 

Address: Operational Base + offset (0x0024) 

Bit |Attr| Reset Value|______Descelptlon _| 
31:28[RO_|OxO si [reserved 


RW axislv_addr_round 
27:24 AXI slaveO~slave3 address round status. [0] for slaveO, [1] for 
slavel and so on. 
reserved —C—s—CSSSSS 


aati a—$ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


axislv_wresperr 
R/W AXI slave write response error indication. [0] for slaveO, [1] for 
19:16 0x0 slavel and so on. 
SC ate 
1'b1: Response error 
1'bO: Response ok 


}15:12/RO_|OxO_ reserved 


axislv_rresperr 
R/W AXI slave read response error indication. [0] for slaveO, [1] for 
11:8 0x0 slavel and so on. 
SC 4s 
1'b1: Response error 
1'bO: Response ok 


7:4 |RO:|0x0 reserved 


axislv_active 
: AXI slave status. [0] for slaveO, [1] for slavei and so on. 
3:0 0x0 aa ; 
1'b1i: Active 
1'bO: Inactive 


34.5 Application Notes 


34.5.1 Power Control Flow 

Share Memory supports shutdown and deep sleep mode for each memory block, which can 
be controlled by software. 

1. Enter Shut Down Mode Flow: 

(1) Select shut down mode for specified memory block: 

Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[0] to 1 for block 0 

Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[1] to 1 for block 1 

Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[2] to 1 for block 2 

Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[3] to 1 for block 3 

(2) Enable shut down mode for specified memory block: 

Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[8] to 1 for block 0 

Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[9] to 1 for block 1 

Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[10] to 1 for block 2 

Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[11] to 1 for block 3 

(3) Check memory power state: 

Query until PMU_SUBMEM_PWR_GATE_STS bit[0] equals to 1, to make sure block O enters 
shut down mode 

Query until PMU_SUBMEM_PWR_GATE_STS bit[1] equals to 1, to make sure block 1 enters 
shut down mode 

Query until PMU_SUBMEM_PWR_GATE_STS bit[2] equals to 1, to make sure block 2 enters 
shut down mode 

Query until PMU_SUBMEM_PWR_GATE_STS bit[3] equals to 1, to make sure block 3 enters 
shut down mode 


2. Exit Shut Down Mode Flow: 

(1) Disable shut down mode for specified memory block: 

Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[8] to 0 for block 0 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[9] to O for block 1 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[10] to 0 for block 2 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[11] to 0 for block 3 
(2) Deselect shut down mode for specified memory block: 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[0] to 0 for block 0 
Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[1] to 0 for block 1 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[2] to 0 for block 2 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[3] to 0 for block 3 
(3) Check memory power state: 

Query until PMU_SUBMEM_PWR_GATE_STS bit[0] equals to 0, to make sure block O exits 
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shut down mode 
Query until PMU_SUBMEM_PWR_GATE_STS bit[1] equals to 0, to make sure block 1 exits 
shut down mode 
Query until PMU_SUBMEM_PWR_GATE_STS bit[2] equals to 0, to make sure block 2 exits 
shut down mode 
Query until PMU_SUBMEM_PWR_GATE_STS bit[3] equals to 0, to make sure block 3 exits 
shut down mode 


3. Enter Deep Sleep Mode Flow: 

(1) Select deep sleep mode for specified memory block: 

Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[4] to 1 for block 0 

Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[5] to 1 for block 1 

Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[6] to 1 for block 2 

Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[7] to 1 for block 3 

(2) Enable deep sleep mode for specified memory block: 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[12] to 1 for block 0 
Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[13] to 1 for block 1 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[14] to 1 for block 2 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[15] to 1 for block 3 

(3) Check memory power state: 
Query until PMU_SUBMEM_PWR_GATE_STS bit[0] equals to 1, to make sure block 0 
enters deep sleep mode 
Query until PMU_SUBMEM_PWR_GATE_STS bit[1] equals to 1, to make sure block 1 
enters deep sleep mode 
Query until PMU_SUBMEM_PWR_GATE_STS bit[2] equals to 1, to make sure block 2 
enters deep sleep mode 
Query until PMU_SUBMEM_PWR_GATE_STS bit[3] equals to 1, to make sure block 3 
enters deep sleep mode 


4. Exit Deep Sleep Mode Flow: 
(1) Disable deep sleep mode for specified memory block: 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[12] to 0 for block 0 
Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[13] to 0 for block 1 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[14] to 0 for block 2 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[15] to 0 for block 3 
(2) Deselect deep sleep mode for specified memory block: 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[4] to 0 for block 0 
Set PMU_SUBMEM_PWR_GATE_SFTCONO bit[5] to O for block 1 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[6] to 0 for block 2 
Set PMU_SUBMEM_PWR_GATE_SFTCONDO bit[7] to 0 for block 3 
(3) Check memory power state: 
Query until PMU_SUBMEM_PWR_GATE_STS bit[0] equals to 0, to make sure block O 
exits deep sleep mode 
Query until PMU_SUBMEM_PWR_GATE_STS bit[1] equals to 0, to make sure block 1 
exits deep sleep mode 
Query until PMU_SUBMEM_PWR_GATE_STS bit[2] equals to 0, to make sure block 2 
exits deep sleep mode 
Query until PMU_SUBMEM_PWR_GATE_STS bit[3] equals to 0, to make sure block 3 
exits deep sleep mode 


34.5.2 Other Notes 

@ If SHAREMEM_CTRL.addr_round_en is set to 1, you can access the Share Memory using 
out-of-bounds address such as OxFF100000~0xFF1FFFFF as the mirror address of 
OxFFOOOOO0~OxFFOFFFFF, and there is no error response. 

@ If SHAREMEM_CTRL.addr_round_en is set to 0, when the read or write address exceeds 
the address boundary, the AXI bus will respond a read or write error. You can read the 
response status from the register SHAREMEM_STATUS. 

@ If configure SHAREMEM_CTRL.free_run_mode to 1, internal auto clock gating will be 
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turned off. 


@ The programmable slotO always has the highest priority in the Memory BlockO, which is 
mentioned as the RRA priority region 0. 


@ The register bit SHAREMEM_CTRL.cfg_load_en is auto clear, so the readvalue is always 
0. 
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Chapter 35 DECOM 


35.1 Overview 


DECOM can decompress compressed files in GZIP, LZ4, DEFALTE and ZLIB formats. DECOM 

controller supports the following features: 

@ Support for decompressing GZIP files 

@ Support for decompressing LZ4 files, including the General Structure of LZ4 Frame 
format and the Legacy Frame format 

@ Support for decompressing data in DEFLATE format 

@ Support for decompressing data in ZLIB format 

@ There is a 32bit APB slave interface for configuring decompression parameters and 
querying register status 

@ There is a 128-bit AXI master interface for reading compressed data and outputting 
decompressed data. The AXI master interface supports burst 4/8/16 and single 
transmissions 

@ Support one internal 128-bit wide and 64-location deep FIFO(RX_FIFO) for caching 
source compressed data 

@ Support one internal 24-bit wide and 64-location deep FIFO(HF_FIFO) for caching 

intermediate data during decompression 

Built-in a 32KB two-port RAM for storing decompressed data 

Support complete interrupt and error interrupt output 

Support Hash32 check in LZ4 decompression process 

Support the limit_size function of the decompressed data to prevent the memory from 

being maliciously destroyed during the decompression process 

Support software to stop the decompression process 


35.2 Block Diagram 


APB BUS 
APB REGISTER | _ 
HASH32 RX FIFO Scie aieck 
AXI DATA DECOM DECOM 
MASTER BAG GZIP_ZLIB UNLZ4 
DECOM DECOM 
senha UNLZ77 ner INFLATE 


Fig. 35-1 DECOM Block Diagram 


intr 


35.3 Function Description 


35.3.1 Module Introduction 

35.3.1.1 APB INTERFACE 

The APB slave interface is used for registers configuration, decompression file parameter 
reading and interrupt status query, etc. 

35.3.1.2 AXI MASTER INTERFACE 

The AXI master interface is used to read compressed file data from external storage into the 
RX_FIFO and output the decompressed data to external storage. When decompressing the 
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LZ4 file, it is also used to read back data with a matching distance of more than 32 KB from 
the external storage. 

35.3.1.3 RX_FIFO 

The RX_FIFO is used to buffer the source compressed file data read back through the AXI 
master interface. The RX_FIFO is an asynchronous FIFO, the write interface uses aclk, and 
the read interface uses dclk. 

35.3.1.4 Data Bag 

The Data Bag reads and bites the data in the RX_FIFO, and extracts the corresponding number 
of bits according to the needs of the decompression module. 

35.3.1.5 UNLZ4 Module 

The UNLZ4 module performs file header parsing on the compressed file of LZ4 format, and 
decompresses the data into LZ77 format (match length-matching distance) data pair or 
character data, and stores it in HF_FIFO. 

35.3.1.6 GZIP_ZLIB 

The GZIP_ZLIB module is used to perform file header and file end parsing for compressed files 
in GZIP format and compressed data in ZLIB format, and the compressed data portion is 
decompressed by the INFLATE module. The GZIP or ZLIB decompression mode can be 
configured by configuring the CTRL register. 

35.3.1.7 INFLATE Module 

INFLATE Module is used to decompress compressed files in DEFLATE format, implement 
static/dynamic huffman decoding, decompress compressed data in DEFLATE format into LZ77 
format (match length-match distance) data pairs or character data, and store them in HF_FIFO. 
35.3.1.8 HF_FIFO 

The HF_FIFO is used to buffer the LZ77 format (match length-match distance) data pair or 
character data decompressed by the UNLZ4 module and the INFLATE module, and wait for the 
UNLZ77 module to further decompress the intermediate data. The HF_FIFO is an 
asynchronous FIFO, the write interface uses dclk, and the read interface uses aclk. 

35.3.1.9 UNLZ77 Module 

UNLZ77 is used to implement LZ77 decoding and store the decompressed data in 32K RAM. 
When the matching distance is less than 32k byte, matching replication is performed in 32K 
RAM. When the matching distance is greater than 32k byte, the AXI master interface is 
controlled to perform matching replication in the external storage. 

35.3.1.10 32K-RAM 

The 32K RAM is used to buffer the decompressed data. During the decompression process, 
the UNLZ77 module also performs read access to the RAM to complete the data matching. 
35.3.1.11 HASH32 Module 

In the process of decompressing the LZ4 compressed file, the HASH32 module is used to 
calculate the hash32 check value of the file header, data block and decompressed data. 
35.3.1.12 Interface and Clock 

The 32-bit APB Slave interface in DECOM is used for register configuration and interrupt status 
query interface, using pclk as the interface clock. 

DECOM uses 128bit AXI master interface to realize the functions of reading the data to be 
compressed, decompressing the data output and decompressing LZ4 external matching data; 
it should be noted that the AXI master interface supports Single and Burst transmission, which 
only supports incr4, incr8 and Incri6 three transmission types, does not support Wrap 
transmission. DECOM automatically configures the burst type according to the length of the 
transmitted data and the starting address. The software configuration is not supported to 
select the burst type. 

DECOM has three sets of clock and reset inputs, pclk and presetn, dclk and drstn, aclk and 
aresetn. Among them pclk and aclk are APB and AXI bus clocks respectively, and dclk is 
decompression clock. 
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35.3.2 Data Flow 


DECOM 
INFLATE 


HEAD 
HASH32 


GZIP_ZLIB 


RX FIFO 


AX| 
MASTER 
CONT 
HASH32 een neu 


Fig. 35-2 DECOM Data Flow 


cory 


HF_FIFO 


UNLZ77 


35.4 Register Description 


35.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 
follows. 


35.4.2 Registers Summary 


ete | ome fel EE | __omie 
Value 
[DECOM CTRL 
[DECOM ENR 
[DECOM WADDR_ 
[DECOM UDDSL_ 
[DECOM TXTHR- 
[DECOM SLEN 
IDECOM ISR ——SSCé*dL'OC'G 10x00000000 |Interrupt Status Register 
0 I 


x00000000 |Interrupt Enable Register 
DECOM _AXI_STAT 0x0030 


0x00000010 |AXI Master Interface State 
DECOM _ TSIZEL 0x0034 w_ |oxo0000000 


Decompressed Data Total Size 
Lower 32bit 
Decompressed Data Total Size 
Upper 32bit 


DECOM_TSIZEH 0x0038 jw |oxoo000000 


DECOM MGNUM 0x003C 
[DECOM FRAME ———_—s«*[Ox0040 
[DECOM _DICTID. 


DECOM CSL 0x0048 w_ |oxoo000000 


0x00000000 |Dictionary ID 

LZ4 Content Size(CS) Lower 32- 
bits 

DECOM_CSH 0x004C w_ |oxoo000000 nee ere 
DECOM _LMTSL 0x0050 |W |OxFFFFFFFF |Limit Size of Decompressed Data 
DECOM _LMTSH 0x0054 |W _ |OxFFFFFFFF |Limit Size of Decompressed Data 


GZIP/ZLIB File Header 
DECOM_GZFHD 0x0058 w_ |oxoo000000 Tarorqaation 


Ww 
DECOM VERSION OxOOFO |W  [0x00000926 |DECOM Version Number 
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Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

35.4.3 Detail Registers Description 

DECOM _ CTRL 

Address: Operational Base + offset (0x0000) 


| Bit [Attr|ResetValue| Ci‘ eScriptiom 
[31:6 [RO _|Oxo000000 [reserved Sd 
ZLIBM 
ZLIB mode. 
1'bO: Disable 
1'b1: Enable 
When decompressing ZLIB compressed data, ZLIBM must be 
enabled and DEM should be set to 1. 
GZIPM 
GZIP mode. 
1'bO: Disable 
1'b1: Enable 
When decompressing GZIP files, GZIPM must be enabled and 
DEM should be set to 1. 
CCEN 
LZ4 content checksum check enable. 
1'bO: Disable 
1'b1: Enable 
In LZ4 files, a 32-bits content checksum will be appended at the 
end of the file. When CCEN is enabled, DECOM will verify the 
content checksum to check if the decompressed data is correct. 
Only valid when decompressing LZ4 files. 
BCEN 
LZ4 block checksum check enable. 
1'bO: Disable 
1'b1: Enable 
In LZ4 files, each data block will be followed by a 4-bytes 
checksum, calculated by using the xxHash-32 algorithm on the 
compressed data block. The intention is to detect data 
corruption(storage or transmission errors) immediately, before 
decoding. When BCEN is enabled, DECOM will check the block 
checksum to determine if the block to be decompressed is 
correct. Only valid when decompressing LZ4 files. 
HCEN 
LZ4 header checksum check enable. 
1'bO: Disable 
1'b1: Enable 
The LZ4 header contains a 1-byte xxh32 checksum value(HC). 
When HCEN is enabled, DECOM will check the HC to check if the 
header is correct. Only valid when decompressing LZ4 files. 
DEM 
DECOM mode select. 
1'b0: UNLZ4 mode. Decompress the file in LZ4 format. 
1'b1i: INFLATE mode. Decompress the file in INFLATE format. If 
GZIPM=1'b1 or GZLIBM=1'b1, DEM must be set 1. 


DECOM ENR 

Address: Operational Base + offset (0x0004) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:1 [RO_|Oxo0000000 [reserved sd 


WW 
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| Bit |Attr|ResetValue| Ci@eescription 


ENR 
Enables and disables all decompress operations. 
1'bO: Disable decompressor 

R/W 1'b1: Enable decompressor to work 

SC 0x0 All FIFO buffers and aclk/dclk domain work registers are cleared 
when the device is disabled. Self clear when decompression is 
complete. 
The ENR should be enabled after the other registers are 
configured. 


DECOM _RADDR 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 


RADDR 
. Read address. 
SEO ER We ROE OuneNe This register is used to configure the starting address of the file 
to be decompressed. 


DECOM_WADDR 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr/ResetValue| Ci eescription 


WADDR 
Write address. 
: This register is used to configure the starting address of the 
Bie O (BW Oxppeene0° location where the decompressed data is written. 
Note: WADDR[31:0] must be configured with a 128bit aligned 
address (WADDR[3:0]==4'bO). 


DECOM _UDDSL 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value 


UDDSL 
Undecompressed data size lower 32bits. (Unit: byte) 
UDDS[63:0] is the total size of undecompressed file. DECOM will 
; read the compressed file data according to the value of 

StEDe. EMO ennne UDDS[63:0], but the configuration of this register is optional. If 
this register is not configured, DECOM will use the default value 
of 64'hffff_ffff_ffff_ffff, and DECOM will keep reading data until 
the current decompression process ends. 


DECOM _UDDSH 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value 


: UDDSH 
Oxia Undecompressed data size higher 32bits. 


DECOM_TXTHR 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value 


TXTHR 

When the number of 32K_MEM entries is greater than or equal to 
31:0 |RW |0x00000100 |this value, the DECOM will automatically transfer the data in the 

32K_MEM to the external via the AXI Master interface. The value 

ranges is 0~32256.(Unit: byte) 
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DECOM SLEN 
Address: Operational Base + offset (0x0020 


| Bit |Attr|/ResetValue| Ci escription 


SLEN 
INFLATE store block size. (Unit: byte) 

: Oona Indicate the block size when decompressing the store block of 
INFALTE file. For debugging SLC_ERR. 


DECOM STAT 
Address: Operational Base + offset (0x0024 


| Bit |Attr|ResetValue| —=s—s——C‘iescription = 
31:2 |RO_|0x00000000 


+t a 


Used to indicate whether the currently processed compressed 
DECOM_ISR 


data block is the last one. 
1'bO: Not last block 
1'b1: Last block 
COMPLETE 
DECOM complete flag. 
1'b0O: Not complete 
1'b1: Decompress is complete with no error 
Only decompress total complete with no error, this flag is set to 
1 

Address: Operational Base + offset (0x0028) 

[ResetValue| Ci@eescription 

DSOLI 
Decompressed data size over limit_size interrupt. 
1'bO: Interrupt is not active 
1'b1: Interrupt is active 
ZDICTEI 
ZLIB dictionary error interrupt. 
1'bO: Interrupt is not active 
1'b1: Interrupt is active 
GCMEI 
GZIP/ZLIB compression method check error interrupt. 
1'bO: Interrupt is not active 
1'b1: Interrupt is active 
GIDEI 
GZIP ID error interrupt. 
1'bO: Interrupt is not active 
1'b1: Interrupt is active 
CCCEI 
UNLZ4 content checksum check error interrupt. 
1'bO: ccc_err interrupt is not active 
1'b1: ccc_err interrupt is active 
BCCEI 
UNLZ4 block checksum check error interrupt. 
1'bO: bcc_err interrupt is not active 
1'b1: bcc_err interrupt is active 
HCCEI 
UNLZ4 header checksum check error interrupt. 
1'bO: hcc_err interrupt is not active 
1'b1: hcc_err interrupt is active 
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[Attr|ResetValue| C(eescription 
CSEI 

UNLZ4 content size (or GZIP isize) error interrupt. 
1'bO: cs_err interrupt is not active 

1'b1: cs_err interrupt is active 

DICTEI 

UNLZ4 dictionary error interrupt. 

1'bO: Interrupt is not active 

1'b1: Interrupt is active 

VNEI 

UNLZ4 version number error interrupt. 

1'bO: vn_err interrupt is not active 

1'b1: vn_err interrupt is active 

MNEI 

UNLZ4 magic number error interrupt. 

1'bO: mn_err interrupt is not active 

1'b1: mn_err interrupt is active 

RDCEI 

AXI read channel error interrupt. 

1'bO: INFLATE AXI RDC_ERR interrupt is not active 
1'b1: INFLATE AXI RDC_ERR interrupt is active 
WRCEI 

AXI write channel error interrupt. 

1'bO: INFLATE AXI WRC_ERR interrupt is not active 
1'b1: INFLATE AXI WRC_ERR interrupt is active 


a 
DISEI 
INFLATE huffman distance error interrupt. 
1'bO: INFLATE HFDIS_ERR interrupt is not active 
1'b1: INFLATE HFDIS_ERR interrupt is active 


ans 


OS 


LENEI 

INFLATE huffman length error interrupt. 

1'bO: INFLATE HFLEN_ERR interrupt is not active 
1'b1: INFLATE HFLEN_ERR interrupt is active 
LITEI 

INFLATE huffman literal error interrupt. 

1'bO: INFLATE HFLIT_ERR interrupt is not active 
1'b1: INFLATE HFLIT_ERR interrupt is active 
SQMEI 

INFLATE SQ match error interrupt. 

1'bO: INFLATE SQM_ERR interrupt is not active 
1'b1: INFLATE SQM_ERR interrupt is active 
SLCEI 

INFLATE store block length check error interrupt. 
1'bO: INFLATE SLC_ERR interrupt is not active 
1'b1: INFLATE SLC_ERR interrupt is active 

HDEI 

INFLATE file header error interrupt. 

1'bO: INFLATE header error interrupt is not active 
1'b1: INFLATE header error interrupt is active 
DSI 

DECOM stop interrupt. 

1'b0O: Decompression stop interrupt is not active 
1'b1: Decompression stop interrupt is active 

This interrupt indicates that DECOM has stopped working. 
Including decompression completion or decompression 
encountered an error. 
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DECOM _IEN 


Address: Operational Base + offset (Ox002C) 


DSOLIEN 

Decompressed data size over limit_size interrupt enable. 
1'bO: Disable 

1'b1: Enable 

ZDICTEIEN 

ZLIB dictionary error interrupt enable. 

1'bO: Disable 

1'b1: Enable 

GCMEIEN 

GZIP/ZLIB compression method error interrupt enable. 
1'bO: Disable 

1'b1: Enable 

GIDEIEN 

GZIP ID error interrupt enable. 

1'bO: Disable 

1'b1: Enable 

CCCEIEN 

UNLZ4 content checksum check error interrupt enable. 
1'bO: Disable 

1'b1: Enable 

BCCEIEN 

UNLZ4 block checksum check error interrupt enable. 
1'bO: Disable 


1'bi: Enable 


HCCEIEN 

UNLZ4 header checksum check error interrupt enable. 
1'bO: Disable 

1'b1: Enable 

CSEIEN 


UNLZ4 content size (or GZIP isize) error interrupt enable. 


1'bO: Disable 

1'b1: Enable 

DICTEIEN 

UNLZ4 dictionary error interrupt enable. 
1'bO: Disable 

1'b1: Enable 

VNEIEN 

UNLZ4 version number error interrupt enable. 
1'b0O: Disable 

1'b1: Enable 

WNEIEN 

UNLZ4 magic number error interrupt enable. 
1'bO: Disable 

1'b1: Enable 

RDCEIEN 

AXI read channel error interrupt enable. 
1'b0O: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| —————Cit—“C;C*C‘~Ci scription 
WRCEIEN 
AXI write channel error interrupt enable. 
1'bO: Disable 
1'b1: Enable 
DISEIEN 
INFLATE huffman distance error interrupt enable. 
1'bO: Disable 
1'b1: Enable 
LENEIEN 
INFLATE huffman length error interrupt enable. 
1'bO: Disable 
1'b1: Enable 
LITEIEN 
INFLATE huffman literal error interrupt enable. 
1'bO: Disable 
1'b1: Enable 
SQMEIEN 
INFLATE SQ match error interrupt enable. 
1'b0O: Disable 
1'b1: Enable 
SLCIEN 
INFLATE store block length check error interrupt enable. 
1'bO: Disable 
1'b1: Enable 
HDEIEN 
INFLATE file header error interrupt enable. 
1'bO: Disable 
1'b1: Enable 
DSIEN 
DECOM stop interrupt enable. 
1'bO: Disable 
1'b1: Enable 


DECOM_AXI_ STAT 
Address: Operational Base + offset (0x0030) 


AXI_IDLE 

AXI master idle state register. 

1'bO: AXI master is busy 

1'b1: AXI master is idle 

When the decompression is aborted, DECOM will wait for AXI 
master's current read/write transfer to complete, that is, wait for 


AXI_IDLE=1, then reset DECOM, otherwise the uncompleted AXI 
transmission will cause AXI bus exception. 

It should be noted that after the decompression is abnormal, the 
AXI master's unfinished write operation will continue, but the 
output value of wstrb[15:0] will become 16'bO. 


AXI read channel response state. 
AXI write channel response state. 


DECOM_TSIZEL 
Address: Operational Base + offset (0x0034) 
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| Bit |Attr| Reset Value, 


agg Riri 
31:0 Ox00000000 |The total size of the data after decompression. 
TSIZE[63:0]. (Unit: byte) 


DECOM_TSIZEH 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value 


; TSIZEH 
31:0 |ro | exOeOen des The total size of the data after decompression. 


DECOM MGNUM 
Address: Operational Base + offset (Ox003C) 


| Bit |Attr| Reset Value 


MGNUM 
: Magic number of LZ4 is 0x184D2204. 
oEe SxPengnaee If the MGNUM is not 0x184D2204, a magic number error(mn_err) 
will be generated. And DECOM will stop decompressing. 


DECOM_FRAME 
Address: Operational Base + offset (0x0040) 


| Bit |Attr|Reset Value] CiDeescription 
31:24|RO [0x00 [reserved 


HCC 
Header checksum byte. 
One-byte checksum of combined descriptor fields, including 
optional ones. The value is the second byte of xxh32() using zero 
as a see, and the full frame descriptor as an input (including 
optional fields when they are present). A wrong checksum 
indicates an error in the descriptor. Header checksum is 

23:16 0x00 informational and can be skipped. 
The header checksum check function can be enabled by 
controlling the HCEN enable signal in the CTRL register. After 
being turned on, DECOM calculates the hash32 check value based 
on the data of the frame descriptor part of the LZ4 compressed 
file, and performs the header checksum byte in the file. In 
contrast, if they are not equal, an HCC error will be generated 
and an interrupt will be generated. 


BD 


BD byte. 

Including Block Maximum Size information. This information is 
useful to help the decoder allocate memory. Size here refers to 
the original(uncompressed) data size. 

VN_NUM 

Version number. 

2-bits field, must be set to 2'b01. Any other value cannot be 
decoded by this version of the specification. If the version 
number is error, Version number error(VNE) will be generated. 
BCC_FLG 

Block checksum flag. 

If this flag is set, each data block will be followed by a 4-bytes 
checksum, calculated by using the xxHash-32 algorithm on the 
raw (compressed) data block. The intention is to detect data 
corruption (storage or transmission errors) immediately, before 
decoding. Block checksum usage is optional. 
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| Bit |Attr|ResetValue| Ci@eescription 


Block independence flag. 

If this flag is set to "1", blocks are independent. If this flag is set 
to "0", each block depends on previous ones (up to LZ4 window 
size, which is 64 KB). In such case, it's necessary to decode all 
blocks in sequence. Block dependency improves compression 
ratio, especially for small blocks. On the other hand, it makes 
random access or multi-threaded decoding impossible. For 
debugging. 


Content size flag. 


If this flag is set, the uncompressed size of data included within 
the frame will be present as an 8 bytes unsigned little endian 
value, after the flags. Content size usage is optional. 


Content checksum flag. 
If this flag is set, a 32-bits content checksum will be appended 
after the EndMark. 


d_||RO_|oxo_ si reserved 


Dictionary ID flag. 

If this flag is set, a 4-bytes Dict-ID field will be present, after the 
descriptor flags and the Content Size. If this flag is set, Dictionary 
ID error will be generated. DECOM will stop decompressing. 


DECOM _DICTID 
Address: Operational Base + offset (0x0044) 


| Bit |Attr| Reset Value 


DICTID 
Dictionary ID in the compressed file header. 

31:0 Ox00000000 |Dictionary ID is only present if the DID_FLG is set. It works as a 
kind of "known prefix" which is used by both the compressor and 
the decompressor to "warm-up" reference tables. 


DECOM_CSL 
Address: Operational Base + offset (0x0048 


| Bit_|Attr| Reset Value 


CSL 
Content size(CS) lower 32-bits. (Unit: byte) 

31:0 Ox00000000 |CS[63:0] is the original(uncompressed) size. This information is 
optional in LZ4 file header, and only present if CS_FLG is set. 
CS[63:0]={CSH, CSL}; 


DECOM CSH 

Address: Operational Base + offset (Ox004C) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:1 [RO_|Oxo0000000 [reserved 


fro foro ecmtentsize(Cs) upper saps. 
Content size(CS) upper 32-bits. 


DECOM_LMTSL 
Address: Operational Base + offset (0x0050) 
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| Bit |Attr|ResetValue| Ci@eescription 


LMTSL 

Limit size of decompressed data lower 32bits. (Unit:byte) 
31:0 |RW_ | Oxffffffff When the amount of decompressed data is greater than the 

LMTS, DSOLI interrupt is generated and the decompression 

process is stopped. 


DECOM_LMTSH 
Address: Operational Base + offset (0x0054) 


| Bit |Attr|/ResetValue| Ci eescription 


; LMTSH 
wea Limit size of decompressed data higher 32bits. 


DECOM_GZFHD 

Address: Operational Base + offset (0x0058) 

| Bit [Attr|ResetValue| Ci‘ e@Scritiom 
[31:1 |RO [0x00000000 |reserved Cd 


GZFHD 

0x0 GZIP/ZLIB file header information. 
When GZIPM = 1, GZFHD is GZIP file header information. 
When ZLIBM = 1, GZFHD is ZLIB file header information. 


DECOM_VERSION 
Address: Operational Base + offset (OxOOFO) 


| Bit |Attr| Reset Value 


VERSION 
31:0 |ro | 0x00000926 | Version number = 32'h0000_0926. 


35.5 Application Notes 


e@ After configuring the decompression mode and other decompression parameters, 
configure the decompression enable register ENR 

@ When the decompression is not completed, setting ENR from 1 to 0 will force the 
decompression process to stop and DECOM will return to the IDLE state. Need to 
reconfigure and enable DECOM to start the next decompression 

@ When an error is encountered in the decompression, DECOM will immediately stop the 
decompression process, set the relevant status register, and generate the corresponding 
interrupt 

@ After the decompression process is stopped, ENR will automatically change to 0 

@ After the decompression process is stopped, DSI will be set to 1. If DSIEN is 1, an 
interrupt will be generated; if DSIEN is 0, no interrupt will be generated 

@ After the decompression process is stopped, COMPLETE (STAT[O]) is not set to 1 if there 
is an error in the decompression process; COMPLETE is set to 1 only when the 
decompression is complete and there are no errors 
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Chapter 36 RKNN 


36.1 Overview 


RKNN is the process unit which is dedicated to neural network. It is designed to accelerate 
the neural network arithmetic in field of AI (artificial intelligence) such as machine vision and 
natural language processing. The variety of applications for AI is expanding, and currently 
provides functionality in a variety of areas, including face tracking as well as gesture and 
body tracking, image classification, video surveillance, automatic speech recognition (ASR) 
and advanced driver assistance systems (ADAS). 

RKNN supports the following features: 


Include triple NPU CORE 

Support triple core co-work, dual core co-work, and work independently 

AHB interface used for configuration only support single 

AXI interface used to fetch data from memory 

Support integer 4, integer 8, integer 16, float 16, Bfloat 16 and tf32 operation 
1024x3 integer 8 MAC operations per cycle 

512x3 integer 16 MAC operations per cycle 

512x3 float 16 MAC operations per cycle 

512x3 bfloat 16 MAC operations per cycle 

256x3 tf32 MAC operation per cycle 

2048x3 integer 4 MAC operation per cycle 

384KBx3 internal buffer 

Inference Engine: TensorFlow, Caffe, Tflite, Pytorch, Onnx NN, Android NN, etc. 


36.2 Block Diagram 


NPU CORE 0 NPU CORE 1 NPU CORE 2 


Fig. 36-1 RKNN Triple Core Architecture 
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Fig. 36-2 RKNN Single Core Architecture 


36.3 Function Description 
36.3.1 1.3.1 AHB/AXI Interface 


The AXI master interface is used to fetch data from memory that is attached to the Soc AXI 
interconnect. The AHB slave interface is used to access the registers for configuration, debug 
and test. 

36.3.2 1.3.2 Neural Network Accelerating Engine 


As the unit name, this engine is the main process unit for Neural Network arithmetic. This 
unit include convolution pre-process controller, internal buffer, mac array, accumulator. It 
provides parallel convolution MAC for recognition functions and int4, int8, int16, fp16, 
bfloati6 and tf16 are supported. 

36.3.3 1.3.3 Data Processing Unit 


Data Processing Unit mainly process the single data calculate, such as leaky_relu, relu, 
relux, sigmoid, tanh...etc. It also provides function: softmax, transpose, data format 
conversion, ...etc. 

36.3.4 1.3.4 Planar Processing Unit 


Planar Processing Unit mainly provide planar function followed by output data from Data 
Processing Unit, such as average pooling, max pooling, min pooling... are supported. 
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36.3.5 1.3.5 Register File Fetch Unit 


Register File Fetch Unit fetch register configuration from external system memory through 
AXI 
interface. 


36.4 Register Description 


36.4.1 Internal Address Mapping 


Slave address can be divided into different length for different usage, which is shown as 
follows. 
Table 1- 1 RKNN Address Mapping 


Base Address[15:12] Device oe Offset Address Range 
4'hO PC 4K BYTE 0x0000 ~ OxOfff 
4’h1 CNA 4K BYTE 0x1000 ~ Oxi fff 
4’'h3 CORE 4K BYTE 0x3000 ~ Ox3fff 
4'h4 DPU 4K BYTE 0x4000 ~ Ox4 fff 
4’h5 DPU_RDMA | 4K BYTE 0x5000 ~ Ox5fff 
4'h6 PPU 4K BYTE 0x6000 ~ Ox6fff 
4'h7 PPU_RDMA | 4K BYTE 0x7000 ~ Ox7fff 
4’h8 DDMA 4K BYTE 0x8000 ~ Ox8fff 
4'h9 SDMA 4K BYTE 0x9000 ~ Ox9Offf 
4’hf GLOBAL 4 BYTE Oxf000 ~ Oxf004 


36.4.2 Registers Summary 


Reset 
Descripti 
| __ name | onset [size Value Severe 
aw <_operation_enab | 4,908 jw foxoo000000 Operation Enable 


RKNN pc base address |0x0010 |w_ |0x00000000 |PC address register 


RKNN_pe_register_amoun ty ogi 4 jw foxoo000000 Register amount for each task 


ae interrupt_mask |0x0020 lw lo OxOOO1FFFF |Interrupt Mask 
RKNN_pe_interrupt_clear_|0x0024 a 0x00000000 


RKNN t t stat 
RKNN t t 


RKNN RKNN_pc_ task _con 0x0030 ca 0x00000000 |Task control register 


fae c_task dma base), 493, jw foxoo000000 Task Base address 


RKNN pc task status _|0x003c_ [w  |0x00000000 
RKNN_ cna_s_ status 0x1000 lw |ox00000000 Single register group status 
RKNN_cna_s_ pointer 0x1004 ae 0x00000000 |Single register group pointer 


a ti 
Foals 1008 jw foxoo00000 Operation Enable 


RKNN cna_conv_conl 0x100C lw | 0x00000000 |Convolution control register1 
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Reset Description 
Value i 


RKNN_cna_data_sizeO 
RKNN cna _data_sizel 
RKNN_cna_data_size2 
RKNN cna data size3 
RKNN_cna_cbuf_cont 
RKNNcna_cvt_cond 
RKNNcna_cvt_cont 
RKNNcna_cvt_con2 
RKNNcna_fc_cond _|0x1060_|W_|0x00000000 |Full connected control registerO 
RKNNcna_fc_cont _|0x1064__|W_|0x00000000 |Full connected control register! __ 
RKNNcna_pad cond |0x1068__|W__|0x00000000 |Pad control registerO 


0 
RKNN_cna feature data 0x1070 w_ loxo0000000 Base address for input feature 
ddr dat 
1 


a 

RKNN_cna_ fc _con2 0x1074 0x00000000 |Full connected control register2 
RKNN_ cna _dma_ con0 0x1078 0x00000000 |AXI control register 0 
RKNN_cna_dma_conl 0x107C Ox 
RKNN_cna_dma_con2 0x1080 
RKNN cna fc data sizeO |0x1084 
RKNN cna fc data sizel1 |0x1088 


RKNN_cna_clk_ gate 0x1090 


00000000 |AXI control register 1 


00000000 |AXI control register 2 


Ox 
t trol 
0x00000000 Full connected data size contro 
registerO 
0 


0x00000000 |Clock gating control register 


a 
Weight trol 
RKNN_cna_dcomp ctrl 0x1100 jw foxoo000000 
register 
RKNN_ cna _dcomp regn 0x1104 we x00000000 Weight decompress register 
m number 
0 Ww 


Full t t j trol 
xo0000000 |Full connected data size contro 
registerl 


u x 0 
RKNN_ cna _dcomp_ addrO |0x1110 0x00000000 |Base address of the weight 
A t of th ht 
RKNN_cna_dcomp_ amoun 0x1140 0x00000000 mount of the weight decompress 
td for the 0 decompress 
A t of th ht 
RKNN_cna_dcomp_ amoun 0x1144 0x00000000 mount of the weight decompress 
ti for the 1 decompress 
A t of th ight 
RKNN_cna_dcomp_ amoun 0x1148 0x00000000 mount of the weight decompress 
t2 for the 2 decompress 


A t of th ight 
RKNN_cna_dcomp_ amoun Ox114C 0x00000000 mount of the weight decompress 
t3 for the 3 decompress 
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ety Description 
Value i 
A t of th ht 
RKNN_cna_dcomp_ amoun 0x1150 0x00000000 mount of the weight decompress 
for the 4 decompress 
A t of th ht 
RKNN cna_dcomp_amoun 0x1154 0x00000000 mount of the weight decompress 
for the 5 decompress 
BAAN cna _dcomp amoun 0x1158 0x00000000 Amount of the weight decompress 
for the 6 decompress 
RKNN cna _dcomp amoun Ox115C 0x00000000 Amount of the weight decompress 
for the 7 decompress 
BAAN cna _dcomp amoun 0x1160 0x00000000 Amount of the weight decompress 
for the 8 decompress 
BAAN cna _dcomp amoun 0x1164 0x00000000 Auta of the weight decompress 
r the 9 decompress 
A t of th ht 
RAN cna_dcomp amoun 0x1168 0x00000000 mount of the weight decompress 
for the 10 decompress 
A t of th ht 
RKNN cna_dcomp_amoun Ox116C 0x00000000 mount of the weight decompress 
tii for the 11 decompress 
A t of th ht 
ee cna_dcomp amoun 0x1170 0x00000000 mount of the weight decompress 
for the 12 decompress 
A t of th ht 
BAAN cna_dcomp _amoun 0x1174 0x00000000 mount of the weight decompress 
for the 13 decompress 


RKNN cna _dcomp amoun 0x1178 0x00000000 Amount of the weight decompress 
for the 14 decompress 

RKNN cna _dcomp amoun Ox117C 0x00000000 Amount of the weight decompress 
for the 15 decompress 


RKNN cna_cvt_cons5 0x1180 it 0x00000000 [Input convert control register5 
RKNN_cna_pad_ conl 0x1184 lw jo 0x00000000 /|Pad controller register1 


RKNN_core_s_ status 0x3000 
RKNN_core_s_ pointer 0x3004 


RKNN ti 
nae Ox 3008 0x00000000 |Operation Enable 


RKNN_core_ mac gating |0x300C x07800800 |MAC gating register 


wae 0x00000000 |Single register group status 

om 
RKNN_core_misc_cfg 0x3010 lw ox 00000000 |Misc configuration register 

we fo 


0x00000000 |Single register group pointer 


RKNN_core_dataout_size_ 0x3014 x00000000 /|Feature size register 0 of output 
oe ee ee core dataout siz@_|) 3518 0x00000000 |Feature size register 1 of output 


RKNN core clip truncate |Ox301C it 0x00000000 |Shift value register 
RKNN_dpu_s_ status 0x4000 lw |o 0x00000000 |Single register group status 
RKNN_dpu_s_ pointer 0x4004 aoa Single register group pointer 


aku ti 
dpu_operation ena!) snog 0x00000000 |Operation Enable 
ci feat 
RKNN dpu feature mode 0x400C jw foxoo000000 Configuration of the feature mode 
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Reset Description 
Value ‘ 


RKNN_dpu_ data format {0x4010 lw |0x00000000 Configuration of the data format 
RKNN dpu_offset_pend |0x4014 me 0x00000000 |Value of the offset pend 


RIGNN —dpu_dst_base_add |9-4020 oes Destination base address 
RAN dpu_data cube Wi 9 4930 or Width of the input cube 
RAN dpu_data_cube ne |) 4934 _— Height of the input cube 
RN t 

dbu_data_cube no |9,.4038 0x00000000 |Notch signal of the input cube 
tch_addr 

t h 

aaa du _data_cube ch |9.403C — Channel of the input cube 


RKNN_dpu_bs cfg 0x4040 |w_ [0x00000000 |Configuration of the BS 
RKNN dpu_bs alu cfg |0x4044 —_|w__|0x00000000 [Configuration of the BS ALU 
RKNN dpu_bs mul cfg |0x4048 |w__|0x00000000 |Configuration of the BS MUL 


a u_bs_relux emp |9404c jw foxooo0000 Value of the RELUX compare with 


RKNN_dpu_bs ow cfa 
RKNN_dpu_bs ow op 
TET EET] Rapeseea SSSR ESE SCE 


ated u_bn_relux CMP | 406C jw foxoo000000 Value of the RELUX compare with 


IRKNN dpu_ew_cfg _—=—|0x4070 mae 0x00000000 [Configuration of EW 


1 opal peace RIKNN dou ew cvt offset |q uo74 jw foxoo000000 Offset of the EW input convert 
RKNN ea 
eC 4078 w__|ox00000000 Scale of the EW input convert 
RKNN | 

dpu_ew relux MP} 407C jw foxoo00000 Value of the RELUX compare with 


value 


RKNN_dpu_out_cvt_offset/0x4080 lw |0x00000000 Offset of the output converter 
RKNN_dpu_out_cvt_scale |0x4084 lw |0x00000000 Scale of the output converter 
RKNN dpu out _cvt shift |0x4088 eee Shift of the output converter 


RKNN dou ew op_ value 
RE a Oe aS | 0x4090 0x00000000 |Configure operandO of the EW 


RKNN dpu ew op value 0x4094 jw foxoo000000 Configure operand1 of the EW 
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peace Description 
Value ‘i 
Bk d | 
Fe nancre ca 4098 jw foxoo000000 Configure operand2 of the EW 
BERN d | 
apices an are 409C jw foxoo000000 Configure operand3 of the EW 
RKNN | 
cae 40A0 jw foxoo000000 Configure operand4 of the EW 
RKNN dou ew op value |), song jw foxoo000000 Configure operand5 of the EW 
BAN GPU EW OP Vale 19.408 jw foxoo000000 Configure operand6 of the EW 
RKNN dpu ew op value 0x40AC jw foxoo000000 Configure operand7 of the EW 


RKNN dpu surface add |0x40co |W |0x00000000 [Value of the surface adder 
RKNN_dpu_lut_ access cfg/0x4100 lw | Ox00000000 |LUT access address and type 


RKNN_d lut d 
ee el eaice jw foxoo000000 Configuration of LUT access data 


RKNN dpulutinfo 
RKNN_dpu_lut_le_start 
RKNN_dpu_lutleend 
RKNN_dpu_lut_lo_start 
a a 


RKNN_dpu_lut_le_sl 
Fea 08, 4120 jw foxoo000000 LE LUT slope scale 
RKNN lut_le_sl 
= dpu_lut_le slopes}, ni24 jw foxooo00000 LE LUT slope shift 
RKNN_dpu_lut_lo sl 
es 4128 jw foxooo00000 LO LUT slope scale 
RKNN lut_lo sl 
ees 412C jw foxoo000000 LO LUT slope shift 
RKNN tatu 
ieee 5000 jw foxoo000000 Single register group status 
RKNN 
Eee a a oy 5004 ee Single register group pointer 
RKNN ti 

dpu_rdma_operati |) cog 0x00000000 |Operation Enable 
on enable 
RKNN_dpu_rdma_ dat 

SS Ox800C 0x00000000 JInput cube width 
be_width 
RKNN_dpu_rdma_dat 

pu_rdéma_data cu) 010 0x00000000 |Input cube height 
be_height 
RKNN t 

dbu_rdma data cu).5014 |w  |ox00000000 JInput cube channe 
be_channel 
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Reset Description 
Value sj 
RKNN_dpu_rd b 
eee 5018 jw foxoo000000 Base address of the input cube 
RRNA 
dpu_rdma_prama_|os01c jw foxo0000000 Configurations of BRDMA 
nid seers 32> lgx5020 jw foxoo000000 Source base address of BRDMA 
sca dou _rdma_nrdma_|9,5028 jw foxoo000000 Configurations of NRDMA 
zoe ee a= Oxo02c jw foxoo000000 Source base address of NRDMA 
Aen rama ere 19.5034 jw foxoo000000 Configurations of ERDMA 
RKNN 
: nd rdma_ew as |) 5038 sdienae Source base address of ERDMA 
RKNN_dpu_rdma_ew_surf Surface size of the cube that the 
RKNN feat 
dpu_rdma_feature 0x5044 0x00000000 |Configuration of the feature mode 
_mode cfg 
RKNN_dpu_rdma_src_dm 0x5048 w_ loxoo000000 Configuration of the source read 
a_cfg DMA 


RKNN dpu_rdma_pad_cfg|0x5064 |w_ |0x00000000 |Configuration of the pad 
RKNN dpu_rdma weight |ox5068 |w_ |0x00000000 |Weight of the arbiter 


RKNN_ppu_s_ status 0x6000 lw |0xo0000000 Single register group status 
RKNN_ppu_s_pointer 0x6004 Paes Single register group pointer 


aaa operation ena 


0x6008 0x00000000 |Operation Enable 


RKNN data_cub 
no ata_cube In |9,600c See Width of the input cube 
RKNN t 
udata cube in |9.6010 0x00000000 |Height of the input cube 

height 
RENN _ppu_data cube in 9.6014 = Channel of the input cube 
_channel 
RENN _ppu_data cube ou lo 6018 0x00000000 |Width of the output cube 
t_width 
RKNN t 

hein u_data cube oul) 6o1c — Height of the output cube 
RKNN t 
t ay data cube ou 0x6020 w__|ox00000000 Channel of the output cube 
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Reset Description 
Value i 
i fi ti f th ti 
RKNN_ppu_ operation _mo 0x6024 w_ lox00000000 Configuration of the operation 
de _ cfg mode 
i i ti f th li 
RKNN_ppu_ pooling kerne 0x6034 w. loxo0000000 peyours ion of the pooling 
|_cfg kernel size 
ip k | 
urecip_Kerne"— |ox6038 jw foxooo00000 The reciprocal of the kernel width 
ip k | 
urecip_Kerne"— lox603C |w  |0x00000000 |The reciprocal of the kernel height 
height 
u_pooling_paddi |, eo49 jw foxoo000000 Configuration of the pooling pad 
ng _ cfg 


RKNN u_padding value 
1 cfg 


f_stri 
RKNN_ppu_dst_surf_strid 0x607C jw foxo0000000 


RKNN_ppu_data_format x6084 


RKNN u_rdma_s point 
er 

RKNN u_rdma_operati 
on enable 


RKNN u_rdma_ src line 
stride 

RKNN u_rdma_src_surf 
stride 

RKNN u_rdma_ data fo 
rmat 


RIKNN ddma_ cfg _ outstan 0x8000 
ding 


RKNN_ddma_rd_weight_0|0x8004 
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Reset Description 
Value i 
RKNN_dd ight 
Eo eel opaaoe jw foxoo000000 Weight of write arbiter 


RKNN_ddma_cfg id error |0x800C |W |0x00000000 |Id where error happened 
RKNN_ddma rd weight 1]0x8010 |w_ |0x00000000 |Weight of read arbiter register1 


ce dama_cfa_dma fit 4.8014 jw foxoo000000 Clear DMA FIFO 

RKNN f 

b ddma_cfa_dma_ar 0x8018 jw foxoo000000 DMA arbiter configuration register 
RENN dema_cfg_dma_rd |9,8020 jw foxoo000000 Read Qos for DMA 

qos 

RKNN_ddma_cfg_dma_rd 

ye oxaaes w__|ox00000000 Read configuration for AXI signals 
cfg 

RKNN_ddma_cfg_d 

ae jw foxoo000000 Write configuration for AXI signals 
cfg 

RKNN f 

= déma_cfg_dma_Ws|9.g02c jw foxoo00000 Write strobe signal for AXI 


RKNN_ddma cfg status |0x8030 |w  |0x00000000 |AXI status signal 


RKNN f tst 
BARN sdma cla OULSEAR Jo, sq jw foxo0000000 Outstanding configuration register 


RKNN sdma_rd_weight_0| 
RKNN sdma_wr weight 0[0x9008 |W __|0x00000000 |Weight of write arbiter 
RKNN_sdma_cfa_id_error 
RKNN_sdma_rd_weight 1 0x00000000 


RKNN_sdma_cfg_dma_fif |) ooi4 jw foxo0000000 Clear DMA FIFO 
RKNN_sdma_cfg_d 
sema_cig_ maar |9x9018 00000000 |DMA arbiter configuration register 


W 
RKNN fi 
sdma_cfg_dma_rd |) 6929 jw foxoo000000 Read Qos for DMA 
d 0x9024 jw foxoo000000 Read configuration for AXI signals 
cf : 0x9028 jw foxoo000000 Write configuration for AXI signals 
oa sdma_cig_dma WS |p ogc jw foxooo00000 Write strobe signal for AXI 
x 


RKNN_ sdma_cfg status |0x9030 0x00000000 |AXI status signal 


RKNN_global ti 
—alobal_operation € |) co9g 0x00000000 |Combine Operation Enable 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


36.4.3 Detail Registers Description 


RKNN_ pc operation enable 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr| Reset Value 


31:1 |RO |Ox00000000 /reserved 
op_en 
PC operation enable. 
: Bw OX? 1'dO: Disable PC module; 
1'di: Enable PC module to fetch register for each task. 


RKNN_ pc base address 
Address: Operational Base + offset (0x0010) 


Bit |Attr| Reset Value 


pc_source_addr 
31:4 |RW |0x0000000 PC base address. 
This is the address of DMA instruction where it located. 


3:1 |RO_|oxo reserved 


pc_sel 
P le. 

rw loxo C mode enable . | 
1'd0: PC mode, use AXI DMA to fetch register config; 
1'd1: Slave mode, use AHB to set register. 


RKNN_pc_register_amounts 
Address: Operational Base + offset (0x0014) 


[eit [attr[Reset Value] —=S=S=S*~*~«éi ie scription SSSCSCSC~S~* 
31:16|RO_[0x0000 


pc_data_amount 
Data amount. 
The register number need to be fetched of one task. Each register 
takes 64 bits, it is combined as following: 
bit[63:48] indicates which block the register forward to. 
bit[47:16] the register's value 
bit{15: 0] the register's offset address in each block. 
bit[56]= 1 means this register is for pc block. 
bit[57]= 1 CNA 
: bit[59]= 1 CORE 

15:0 |RW |0x0000 bit[60]= 1 DPU 
bit{61]= 1 DPU_RDMA 
bit[62]= 1 PPU 
bit{63]= 1 PPU_RDMA 
bit[55]= 1 to set each block's op_en 
eg. 64'h0081_0000_007f_0008 will set each block's op_en(CNA, 
CORE, ..., PPU_RDMA). 
note: op_en is strongly recommended set at the end of register 
list. 
before op_en, 64'N0041_xxxx_xxxx_xxxx must be set. 


RKNN_ pc interrupt mask 
Address: Operational Base + offset (0x0020) 
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| Bit_|Attr| Reset Value 


reserved 
int_mask 
Interrupt mask. 
mask[0O ]: CNA feature group O interrupt mask. set 1 to enable 
interrupt; 
mask[1 ]: CNA feature group 1; 
mask[2 ]: CNA weight group 0; 
mask[3 ]: CNA weight group 1; 
mask[4 ]: CNA csc group 0; 
mask[5 ]: CNA csc group 1; 
16:0 |RW |Ox1ffff mask[6 ]: CORE group 0; 
mask[7 ]: CORE group 1; 
mask[8 ]: DPU group 0; 
mask[9 ]: DPU group 1; 
mask[10]: PPU group 0; 
mask[11]: PPU group 1; 
mask[12]: DMA read error; 
mask[13]: DMA write error; 
Note: In pc mode, int mask set the last one task's interrupt 
masking. 


RKNN_ pc interrupt clear 
Address: Operational Base + offset (0x0024) 


Bit Reset Value] Ciescription 
0x0000 


int_clr 
Interrupt clear. 
done_clr[O ]: CNA feature group O interrupt clear; 
done_clr[1 ]: CNA feature group 1; 
done_clr[2 ]: CNA weight group 0; 
done_clr[3 ]: CNA weight group 1; 
done_clr[4 ]: CNA csc group 0; 
done_clir[5 ]: CNA csc group 1; 
0x00000 _|done_cir[6 ]: CORE group 0; 
done_clir[7 ]: CORE group 1; 
done_clr[8 ]: DPU group O; 
done_clir[9 ]: DPU group 1; 
done_clr[10]: PPU group O; 
done_clir[11]: PPU group 1; 
done_clr[12]: DMA read error; 
done_clr[13]: DMA write error. 


RKNN_pc_ interrupt status 
Address: Operational Base + offset (0x0028) 
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| Bit _|Attr| Reset Value 


reserved 

int_st 

Interrupt status. 

int_st[O ]: CNA feature group 0 interrupt status, which and with 
mask bit; 

int_st[{1 ]: CNA feature group 1; 
int_st[2 ]: CNA weight group 0; 
int_st[3 ]: CNA weight group 1; 
int_st[4 ]: CNA csc group 0; 
int_st[5 ]: CNA csc group 1; 
int_st[6 ]: CORE group 0; 
int_st[7 ]: CORE group 1; 
int_st[8 ]: DPU group O; 
int_st[9 ]: DPU group 1; 
int_st{10]: PPU group O; 
int_st{11]: PPU group 1; 
int_st{12]: DMA read error; 
int_st[13]: DMA write error. 


RKNN_ pc interrupt raw status 
Address: Operational Base + offset (Ox002C) 


Reset Value 


int_raw_st 
Interrupt raw status. 
int_st[O ]: CNA feature group O interrupt raw status; 
int_st[1 ]: CNA feature group 1; 
int_st[2 ]: CNA weight group 0; 
int_st[3 ]: CNA weight group 1; 
int_st[4 ]: CNA csc group 0; 
int_st[5 ]: CNA csc group 1; 
ORES int_st[6 ]: CORE group 0; 
int_st[7 ]: CORE group 1; 
int_st[8 ]: DPU group O; 
int_st[9 ]: DPU group 1; 
int_st[10]: PPU group O; 
int_st{11]: PPU group 1; 
int_st[12]: DMA read error; 
int_st[13]: DMA write error. 


RKNN_pc_task_con 
Address: Operational Base + offset (0x0030) 


Bit |attr| Reset Value 
;RO_[ox00000 
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| Bit _|Attr| Reset Value 


task_count_clear 

Task counter clear register. 

Clear the counter that counting current task. Before task started, 
it is suggested to clear. 

task_pp_en 

PC task ping-pong mode enable. 


1'dO: Ping-pong mode off. The second group register setting is 
fetched after first group task operation is finished; 

1'd1: Tasks' registers are fetched in ping-pong mode. The second 
group register setting is fetched immediately after first group's 
register fetching is finished. 


task_number 
11:0 |RW |0x000 PC task number. 
Set the total task number to be executed. 


RKNN pc task dma base addr 
Address: Operational Base + offset (0x0034) 


Bit |Attr| Reset Value 


dma_base_addr 
Task base address. 
This is for each DMA's base address. 
1:4 |RW 000000 
? ox For feature DMA, weight DMA, DPU DMA, PPU DMA, the address 
is set as offset address. Final address appear on AXI bus is base 
address + offset address. 


3:0 |RO |oxo reserved 


RKNN_pc_task_status 
Address: Operational Base + offset (0x003C) 


[eit [attr[Reset Value] —=S=SS~*~*~«éi iescription SSSCSCSC~S~S~*S 
B1:28|RO [oxo —iresewed=—SOC=“‘*‘“~*S*~‘“‘*‘“—*S*“‘“S*SC<CS~S~*S 


task_status 
Task status. 


[11:0]: Current task counter value; 
27:0 |RW |Ox0000000 _ |[12]: Indicate the first task is operating; 
[13]: Indicate the last task is operating; 
[12]: Indicate the first task's register is fetching; 
[13]: Indicate the last task's register is fetching. 


RKNN_ cna _s status 
Address: Operational Base + offset (0x1000) 


Attr|Reset Value| SS ieescription 
31:18/RO_|0x0000 
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| Bit |Attr| Reset Value 


status_1 
Executer 1 status. 
17:16 oe 2'dO: Executer 1 : in idle Stele: 
2'd1: Executer 1 is operating; 
2'd2: Executer 1 is operating, executer 1 is waiting to operate; 
2'd3: Reserved. 


15:2 |RO_|oxoo00 reserved 


Executer 0 status. 

2'dO: Executer 0 is in idle state; 

2'di: Executer 0 is operating; 

2'd2: Executer 0 is operating, executer 1 is waiting to operate; 
2'd3: Reserved. 


RKNN_cna_s_ pointer 
Address: Operational Base + offset (0x1004) 


Bit |Attr| Reset Value 
31:17|RO_|0x0000 


executer 

Which register group to be used. 
1'dO: Executer group 0; 

1'd1: Executer group 1. 


executer_pp_clear 
Clear executer group pointer. 
Set this bit to 1 to clear pointer to 0. 
pointer_pp_clear 
Clear register group pointer. 
Set this bit to 1 to clear pointer to 0. 
pointer_pp_mode 
Register group ping-pong mode. 
1'dO: Pointer ping-pong by executer; 
eg. if current executer is 0, next pointer will toggle to 1; 
1'd1: Pointer ping-pong by pointer; 
eg. if current pointer is 0, next pointer will toggle to 1. 
executer_pp_en 
Executer group ping-pong enable. 
1'd0: Disable; 
1'd1: Enable. 
pointer_pp_en 
Register group ping-pong enable. 
1'dO: Disable; 
1'd1: Enable. 
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| Bit |Attr| Reset Value 


pointer 
i i t t. 
rw loxo Which Peg/ster group ready to be se 
1'dO: Register group 0; 
1'd1: Register group 1. 


RKNN_cna_ operation enable 
Address: Operational Base + offset (0x1008) 


| Bit |Attr|Reset Value] Ciescription 
31:1 |RO_|0x00000000 


op_en 
Set this register will trigger CNA block operate. 
rw |oxo This register and after this are all shadowed for ping-pong 
operation. 
1'dO: Disable; 
1'd1: Enable. 


RKNN_ cna conv coni 
Address: Operational Base + offset (0x100C) 


Bit |attr|ResetValue/ ss ieescription 
31__|Ro_joxo reserved 


nonalign_dma 
CNA DMA non-align mode. 
1'dO: Disable; 

20 De hea 1'd1: Enable, please enable this bit under ARGB mode. 
Enable this bit will enable DMA fetching feature data 
continuously. 
group_line_off 
Group line fetch off. 

29 RW {0x0 1'dO: Enable group line fetch; 
1'd1: Disable. 

This setting only influence line fetch efficiency. 


28:17/RO_|oxoo0_ reserved 


deconv 
Enable deconvolution function. 
1 RW 0 
: os 1'dO: Disable; 
1'd1: Enable. 
argb_in 
Non-align channel layer control register. 
4'd8: 1 channel input mode; 
15:12}RW |0x0 
> 4'd9: 2 channel input mode; 
4'd10: 3 channel input mode; 
4'd11: 4 channel input mode. 


it:t0}RO_|oxo reserved 
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| Bit |Attr| Reset Value 


3'd0: 
adi: 
3'd2: 
3'd3: 
3'd4: 
3'd5: 
3'd6: 
3'd7: 


RKNN cna conv con2 


3'd0: 
& ial Re 
3'd2: 
3'd3: 
3'd4: 
3'd5: 
3'd6: 
SoW ey 
conv. 


2'd0: 
2'd1: 
2'd2: 
2'd3: 


proc_precision 
Process precision. 


Input precision is int 8; 

Input data precision is int 16; 
Input data precision is float 16; 
Input data precision is bfloat 16; 
Reserved; 

Reserved; 

Input data precision is int4; 
Input data precision is tf32. 


in_precision 
Input precision. 


Input precision is int 8; 

Input data precision is int 16; 
Input data precision is float 16; 
Input data precision is bfloat 16; 
Reserved; 

Reserved; 

Input data precision is int4; 
Input data precision is tf32. 
mode 


Convolution mode. 


Direct convolution; 
Reserved; 

Reserved; 

Depthwise convolution. 


Address: Operational Base + offset (0x1010) 


Bit |Attr| Reset Value 
31:24|RO_|0x00 reserved 


kernel_group 
Kernels group. 

23-16IRW 10x00 In int8, 32 kernels form 1 group, in int16 or fp16, 16 kernels 
form 1 group. 
eg, weight kernel is 256, in int8, you can set this register to be 
256/32 -1 = 15. 


i5:14/RO_|oxo reserved 


feature_grains 
13:4 |RW |0x000 Feature data rows needs to be buffered before convolution start. 
It's suggested to set this field as y_stride+weight_height+1. 


3 |RO_joxo reserved 
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| Bit |Attr| Reset Value 


csc_wo_en 
D ight n. 
5 rw loxo . weight sca . 
1'dO: Enable csc output weight data to core; 
1'd1: Disable. 


csc_do_en 
Do data scan. 
: By Oxe 1'dO: Enable csc output feature data to core; 
1'd1: Disable. 
cmd_fifo_srst 
RW |0x0 Command FIFO soft reset. 
Reserved for debug purpose. 


RKNN_ cna conv _con3 
Address: Operational Base + offset (0x1014) 


| Bit |Attr|ResetValue| Ciescription 
31__|RO_|oxo reserved 


nn_mode 
co-work mode. 
3'dO: Int8 mac array 32x32 mode; 
3'd1: 64x32 mode; 
3'd2: 96x32 mode; 
3'd3: Reserved; 
se haat 3'd4: 32x64 mode; 
3'd5: 32x96 mode; 
3'd6: Reserved; 
3'd7: Reserved. 
This register is target for multicore mode. By single core mode 
keep it at 3'dO. 


27:26/RO_|oxo reserved 


atrous_y_dilation 

25:21)/RW |0x00 Atrous x dilation. 
Pad numbers inserted in feature map column between 2 pixels. 
atrous_x_dilation 
Atrous x dilation. 

eOere RE OxOe Pad numbers inserted in feature map row between 2 pixels. 
Set this register value >0 will enable atrous convolution. 


i5:14|RO_|oxo reserved 


deconv_y_stride 
13:11/RW |0Ox0 Deconvolution y stride. 
Pad numbers inserted in feature map column between 2 pixels. 
deconv_x_stride 
10:8 |RW |0x0 Deconvolution x stride. 
Pad numbers inserted in feature map row between 2 pixels. 


7:6 |RO [oxo reserved 
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| Bit |Attr| Reset Value 


conv_y_stride 
5:3. |RW |0x0 Convolution y stride. 
Stride value in y direction. 


conv_x_stride 
2:0 RW |0x0 Convolution x stride. 
Stride value in x direction. 


RKNN_ cna data _ sizeO 
Address: Operational Base + offset (0x1020) 


Bit latte Reset Value 

31:27|RO_|oxoo reserved 
datain_width 

26:16}RW |0x000 

aol pee, a feature data width. 


15:11 1145:11]RO |OxoO 0x00 reserved sss 
; datain_height 
chek Input feature data height. 


RKNN_cna_data_sizel 
Address: Operational Base + offset (0x1024) 


Bit [Attr[ Reset Value 
31:30|RO [oxo —iresewed ——SOC—“~*“—*S*~“‘“‘*~*~*“‘“‘SCS*SC=<~S~S~* 


datain_channel_real 

29:16/RW lox0000 Real channel number. 
If the input channel is not integer times of 8(int8) or 4(int 
16/float 16), set the real channel number in this field. 
datain_channel 

; Input feature data channel number; 

Fer BME ORDUUE Int 8 mode, this number should be integer times of 8; 

Int 16/float 16 mode, should be integer times of 4. 


RKNN_ cna data size2 
Address: Operational Base + offset (0x1028) 


Bit |Attr| Reset Value 
31:11|RO_|0x000000 


dataout_width 
Data width after convolution. 


RKNN_cna_ data_size3 
Address: Operational Base + offset (0x102C) 


Bit |Attr| Reset Value 
RO_|ox00 
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| Bit |Attr| Reset Value 


surf_mode 

Surface serial mode. 

2'dO: isurf series; 
ZS22ERW 1OX0 2'di: isurf series; 

2'd2: 2 surf series; 

2'd3: 4 surf series. 


dataout_atomics 
21:0 |RW |0x000000 Data atomics after convolution which is data out total pixels 
number. 


RKNN_ cna weight sizeO 
Address: Operational Base + offset (0x1030) 


| Bit |Attr/Resetvalue| Description 
weight_bytes 
1:0 |RW 
1:0 Jaw anaats Weight bytes in total for this convolution. 


RKNN_cna_ weight sizel 
Address: Operational Base + offset (0x1034) 


Bit |attr/ResetValue| Cescription 
31:19|RO_|ox0000 


; weight_bytes_per_kernel 
Deonee Weight bytes for one kernel. 
RKNN_cna_ weight _size2 
Address: Operational Base + offset (0x1038) 


| Bit |Attr|ResetValue| Ciescription 
31:29/RO_|oxo reserved 


: weight_width 


= 


weight_height 
Kernel height. 


aoe —— ee $$$ 


weight_kernels 
Weight kernels. 


RKNN_cna_cbuf_conO 
Address: Operational Base + offset (0x1040) 


Bit _[Attr{ Reset Value|___Description 
RO_|0x00000 
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| Bit _|Attr| Reset Value 


weight_reuse 
Weight data reuse enable. 
13 RW |0x0 1'dO: Disable; 
1'd1: Enable data reuse. fetching weight directly from internal 
buffer. 
data_reuse 
Feature data reuse enable. 
12 RW |0x0 1'dO: Disable; 
1'd1: Enable data reuse. fetching data directly from internal 
buffer. 
1 |RO [oxo reserved 


fc_data_bank 
10:8 |RW |0x0 Bank numbers for fc zero-skipping feature data. In FC zero- 
skipping mode, set to be 1, Otherwise, must set to be 0. 


weight_bank 
Bank numbers for weight data. 

7-4 Rw loxo 4'd1: Bank 7 Secuple? by weighc data; 
4'd2: Bank 6/7 occupied by weight data; 
4'd7: Bank 1-7 occupied by weight data. 


data_bank 

Bank numbers for feature data. 

4'dO: Bank O occupied by feature data; 

4'd1: Bank 0 and bank 1 occupied by feature data; 
4'd2: Bank 0/1/2 occupied by feature data; 


4'd6: Bank 0-6 occupied by feature data. 


RKNN_cna_cbuf_conl 
Address: Operational Base + offset (0x1044) 


Bit [attr [Reset Value 
0x00000 


31:13|RO | 
data_entries 
12:0 |RW 7m 
12:0 few | ae How many banks space needed to store one feature map row. 


RKNN_ cna cvt conOo 
Address: Operational Base + offset (0x104C) 


Reset Value 


cvt_truncate_3 
CVT truncate value 3 


0x00 cvt_truncate_2 
CVT truncate value 2. 
cvt_truncate_1 
po truncate value 1. 
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data_sign 

Feature data is signed or unsigned. 
1'dO: Unsigned; 

1'd1: Signed. 

round_type 

Rounding type of the input convert. 


1'dO: Odd in, even not; 

1'd1: Round-up 0.5 to 1. 

cvt_type 

Cal type of the input convert. 

1'dO: Multiply first, then add; 

1'di: CVT function will do add first, then multiply. 
cvt_bypass 

Bypass input convert. 

1'dO: Enable CVT function; 

1'd1: Disable CVT function. 


RKNN_ cna _cvt conl 
Address: Operational Base + offset (0x1050) 


| Bit_|Attr| Reset Value 


cvt_scaleO 
31:16}RW |0x0000 CVT scale 0. 
Multiplier operand for 1st channel. 
cvt_offsetO 
15:0 |RW |0x0000 CVT offset 0. 
Adder operand for ist channel. 


RKNN_cna_cvt_con2 
Address: Operational Base + offset (0x1054) 


Bit |Attr| Reset Value 


cvt_scalel 
31:16)RW |0x0000 CVT scale 1 
Multiplier operand for 2nd channel. 
cvt_offset1 
15:0 |RW |0x0000 CVT offset 1. 
Adder operand for 2nd channel. 


RKNN_ cna _ cvt con3 
Address: Operational Base + offset (0x1058) 


| Bit_|Attr| Reset Value 


cvt_scale2 
31:16}RW |0x0000 CVT scale 2. 
Multiplier operand for 3rd channel. 
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| Bit |Attr| Reset Value 


cvt_offset2 
15:0 |RW |0x0000 CVT offset 2. 
Adder operand for 3rd channel. 


RKNN_cna_cvt_con4 
Address: Operational Base + offset (0x105C) 


Bit |Attr| Reset Value 


cvt_scale3 
31:16)RW |0x0000 CVT scale 3. 
Multiplier operand for 4th channel. 
cvt_offset3 
15:0 |RW |0x0000 CVT offset 3. 
Adder operand for 4th channel. 


RKNN_ cna fc _conO 
Address: Operational Base + offset (0x1060) 


| Bit_|attr| Reset Value 


fc_skip_data 
31:16}RW |0x0000 FC zero skipping data 
Skipped feature data value, normally set to 0. 


15:1 |RO_|oxoo00 reserved 


fc_skip_en 
FC zero skipping enable 
1'dO: Disable; 

RW |0x0 i : 
1'd1: Enable skip some feature data value, normally skip zero. 
When one pixel feature data is 0, the corresponding weight data 
is not fetched from system memory. 


RKNN_ cna fc _coni 
Address: Operational Base + offset (0x1064) 


Bit |Attr| Reset Value 
31:17|RO_|0x0000 


data_offset 
16:0 |RW |0x00000 FC zero skipping data offset. 
Feature data offset in fc skip mode. 


RKNN_cna_ pad _conOo 
Address: Operational Base + offset (0x1068) 


[it [attr[Reset Value] —=SSS*~*~«éi ia scription SSSCSCSC~S~S~S~* 
31:8 [RO_[ox000000 


pad_left 
7:4. |RW |0x0 Pad left 
Pad numbers in left of the feature map. 
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| Bit |Attr| Reset Value 


pad_top 
3:0 |RW |0x0 PAD top 
Pad numbers in top of the feature map. 


RKNN_cna_ feature _data_addr 
Address: Operational Base + offset (0x1070) 


Bit [Attr[Reset Value] ——SS~S~S~Céi scription ——SSCSC=*” 
31:0 IRw loxoooo0000 |"ature_base_adar 
Feature data address. 
RKNN_ cna _ fc _con2 
Address: Operational Base + offset (0x1074) 


Bit |Attr| Reset Value 
31:17/RO_|0x0000 


weight_offset 
16: RW 
16:0 Jaw idactacaaers Weight data address. 


RKNN_cna_ dma_cono 
Address: Operational Base + offset (0x1078) 


Bit [attr [Reset Value 


ov4k_bypass 

Separate the burst command of over 4k to 2 independent burst 
31 RW {0x0 commands. 

1'dO: Enable this feature; 

1'd1: Bypass this feature. 


30:20/RO_|oxoo0_ reserved 


weight_burst_len 

AXI burst length for weight data DMA. 
19:16;/RW |0Ox0 4'd3: Burst length is 4; 

4'd7: Burst length is 8; 

4'd15: Burst length is 16. 


15:4 |RO_|oxooo reserved 


data_burst_len 

AXI burst length for feature data DMA. 
3:0 |RW |0x0 4'd3: Burst length is 4; 

4'd7: Burst length is 8; 

4'd15: Burst length is 16. 


RKNN_cna_dma_coni 
Address: Operational Base + offset (0x107C) 


Bit [Attr|Reset Value 
31:28|RO [oxo —iresewed—SOC=“*‘“*S*S*~“‘“‘—*S*SC“‘“‘SCSCSC=<=S*S 


line_stride 
27:0 |RW |Ox0000000 Line stride 
Feature width with Virtual box. 
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RKNN cna dma _ con2 
Address: Operational Base + offset (0x1080) 


[Bit [attr [Reset Value 
31:28|RO [oxo —iresewed—OC=“‘*‘“~*S*~*“‘“‘“‘*~*S*SC“‘“‘“‘*‘S*S*‘“‘“~S~S*~*S 


surf_stride 
27:0 |RW |0x0000000 Surface stride 
Feature map actual surface area. 


RKNN_ cna fc data _ sizeO 
Address: Operational Base + offset (0x1084) 


| Bit |Attr|ResetValue| Ci escription = 
31:30/RO [Oxo [reserved —“‘“‘“(C*~C~*™Y 
dma_width 
: RW = 
id 16|RW |ox0000 Feature input width for AXI DMA. 
15:11 


IRO_[oxoo. reserved 
dma_height 
ee Feature input height for AXI DMA. 


RKNN_cna_fc_data_sizei 
Address: Operational Base + offset (0x1088) 


00000 


31:16|RO | 
dma_channel 
15:0 |RW — 
15:0 Jaw oad Feature input channel for AXI DMA. 


RKNN_ cna clk gate 
Address: Operational Base + offset (0x1090) 


| Bit |Attr|Reset Value] iescription 
31:5 |RO_|0x0000000 


cbuf_cs_disable_clkgate 
Cache auto gating. 

z Re OK, 1'dO: Auto clock gate is enabled; 
1'd1: Disable CBUF clock auto gate. 


3 |RO_|oxo reserved 


csc_disable_clkgate 
Sequence scan auto gating. 

e Sida ee 1'dO: Auto clock gate is enabled; 
1'd1: Disable csc block clock gate. 
cna_weight_disable_clkgate 
Weight fetch auto gating. 

1 RW 

one 1'dO: Auto clock gate is enabled; 
1'd1: Disable weight block clock gate. 
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| Bit |Attr| Reset Value 


cna_feature_disable_clkgate 
Feat fetch aut ting. 
rw loxo eature fetch auto ga ing 
1'dO: Auto clock gate is enabled; 
1'd1: Disable feature block clock gate. 


RKNN_cna_dcomp ctrl 
Address: Operational Base + offset (0x1100) 


| Bit |Attr|Reset Value] Ciescription 
31:4 |RO_|0x0000000 


3 rw loxo wt_dec_bypass 
Bypass weight decompress. 
2:0 Irw loxo CEC Om P2eOMenO| . 
Control register for weight decompress. 


RKNN_cna_ dcomp regnum 
Address: Operational Base + offset (0x1104) 


rit [attr| Reset Value 


dcomp_regnum 
1:0 |RW 
1:0 Jaw Pore ree Weight decompress register number. 


RKNN_cna_ dcomp_ addrO 
Address: Operational Base + offset (0x1110) 


Bit |Attr| Reset Value 


decompress_addrO 
31:4 |RW |0x0000000 z 
1:4 |aw |ox0000000 Base address of the weight. 
3:0 [RO oxo _—[reserved 


RKNN_ cna dcomp amountO 
Address: Operational Base + offset (0x1140) 


| Bit_|Attr| Reset Value 


dcomp_amount0O 
1:0 |RW a 
1:0 Jaw i aes Amount of the weight decompress for the 0 decompress. 


RKNN_ cna _dcomp_ amounti 
Address: Operational Base + offset (0x1144) 


Bit [Attr[Reset Value 


dcomp_amount1 
31:0 |RW |0x00000000 ms 
31:0 rw |ox00000000 Amount of the weight decompress for the 1 decompress. 


RKNN_ cna dcomp amount2 
Address: Operational Base + offset (0x1148) 


Attr/ Reset Value 
R 


Amount of the weight decompress for the 2 decompress. 


0x00000000 dcomp_amount2 
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RKNN cna dcomp amount3 


Address: Operational Base + offset (0x114C) 


| Bit_|Attr| Reset Value 


: dcomp_amount3 
cee Amount of the weight decompress for the 3 decompress. 


RKNN_cna_dcomp_ amount4 
Address: Operational Base + offset (0x1150) 


Bit |Attr| Reset Value 


dcomp_amount4 
1:0 |RW % 
1:0 |aw ae ce Amount of the weight decompress for the 4 decompress. 


RKNN_ cna dcomp amount5 
Address: Operational Base + offset (0x1154) 


Bit |Attr| Reset Value 


; dcomp_amount5 
BOR P OED Amount of the weight decompress for the 5 decompress. 


RKNN_cna_dcomp_ amount6 
Address: Operational Base + offset (0x1158) 


Bit [attr[ Reset Value 


; dcomp_amount6 
Expoonuen Amount of the weight decompress for the 6 decompress. 


RKNN_ cna dcomp amount7 
Address: Operational Base + offset = = 


| Bit |Attr Reset Value | si eseription si 


dcomp_amount7 
31:0 |RW 
1:0 few | iasuinbes Amount of the weight decompress for the 7 decompress. 


RKNN_ cna dcomp amount8 
Address: Operational Base + offset a es 160) 


ee Reset Value | sieseription — i s—i—is—siOY 


dcomp_amount8 
ee Ornenee Amount of the weight decompress for the 8 decompress. 


RKNN_cna_ dcomp amount9 
Address: Operational Base + offset (0x1164) 


Bit [attr [Reset Value 


dcomp_amount9 
1:0 |RW ie 
1:0 |aw | ea Amount of the weight decompress for the 9 decompress. 


RKNN cna dcomp amounti0O 


Address: Operational Base + offset (0x1168) 
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| Bit |Attr| Reset Value 


dcomp_amount10 
: RW — 
su ew pein Amount of the weight decompress for the 10 decompress. 


RKNN_cna_dcomp_amountii 
Address: Operational Base + offset (0x116C) 


Bit |Attr| Reset Value 


dcomp_amounti1 
31:0 |RW |0x00000000 ms 
aw foxo0000000 | Amount of the weight decompress for the 11 decompress. 


RKNN_ cna dcomp amounti2 
Address: Operational Base + offset (0x1170) 


Reset Value 


dcomp_amount12 
1:0 |RW = 
ene Diporenee Amount of the weight decompress for the 12 decompress. 


RKNN_cna_dcomp_ amounti3 
Address: Operational Base + offset (0x1174) 


dcomp_amount13 
: RW < 
21:0 Oxoneoeane Amount of the weight decompress for the 13 decompress. 


RKNN_ cna dcomp amounti4 
Address: Operational Base + offset (0x1178) 


Reset Value 


dcomp_amount14 
31:0 |RW |0x00000000 c 
31:0 rw |ox00000000, Amount of the weight decompress for the 14 decompress. 


RKNN_ cna dcomp amounti5 
Address: Operational Base + offset (0x117C) 


| Bit_|Attr| Reset Value 


dcomp_amount15 
1:0 |RW & 
1:0 Jaw Bee ree Amount of the weight decompress for the 15 decompress. 


RKNN_cna_cvt_con5 
Address: Operational Base + offset (0x1180) 


Bit _[attr[Reset Value 


per_channel_cvt_en 
convert enable. 
31:0 |RW |OxO0000000 |Per channel enable CVT function. 
Int 4 has 32 channels in total for 128 bits. 
Int 8 16 channel... 


RKNN_ cna pad conl 
Address: Operational Base + offset (0x1184) 
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| Bit _|Attr| Reset Value | 


| 
31:0 IRw Joxoooo0000 |P2¢-value 
Pad value. 
RKNN_core_s_status 
Address: Operational Base + offset (0x3000) 


Reset Value 
0x0000 


status_1 

Executer 1 status. 

2'dO: Executer 1 is in idle state; 

2'di: Executer 1 is operating; 

2'd2: Executer 1 is operating, executer 1 is waiting to operate; 
: Reserved. 


15:2 |RO_|oxoo00 reserved 


Executer 0 status. 

2'dO: Executer 0 is in idle state; 

2'di: Executer 0 is operating; 

2'd2: Executer 0 is operating, executer 1 is waiting to operate; 
2'd3: Reserved. 


RKNN_core_s_ pointer 
Address: Operational Base + offset (0x3004) 


it [attr Reset Valu 
31:17|RO_[ox0000 


executer 

Which register group to be used. 
1'dO: Executer group 0; 

1'd1: Executer group 1. 


15:6 | 
executer_pp_clear 
Clear executer group pointer. 
Set this bit to 1 to clear pointer to 0. 
pointer_pp_clear 
Clear register group pointer. 
Set this bit to 1 to clear pointer to O. 
pointer_pp_mode 
Register group ping-pong mode. 
1'dO: Pointer ping-pong by executer; 
eg. if current executer is 0, next pointer will toggle to 1; 
1'd1: Pointer ping-pong by pointer; 
eg. if current pointer is 0, next pointer will toggle to 1. 
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| Bit |Attr| Reset Value 


executer_pp_en 

Executer group ping-pong enable. 
came hice cae 1'dO: Disable; 

1'd1: Enable. 


pointer_pp_en 
Register group ping-pong enable. 
dei 1'dO: Disable; 
1'd1: Enable. 
pointer 
rw loxo Which register group ready to be set. 
1'dO: Register group 0; 
1'd1: Register group 1. 


RKNN_ core operation enable 
Address: Operational Base + offset (0x3008) 


| Bit |attr|Reset Value] iescription 
31:1 |RO_|0x00000000 


op_en 
Set this register will trigger core block operate. 
rw loxo This Fegister and after this are all shadowed for ping-pong 
operation. 
1'dO: Disable; 
1'd1: Enable. 


RKNN_core_mac_gatin 
Address: Operational Base + offset (0x300C) 


Bit [attr [Reset Value 
31:27|RO [oxoo—iresewed ~—SOC=~“*‘“*S*~“‘“‘“‘*~*“‘“‘S*S*SC“<~S*S 


silcg_op_en 
26:0 |RW Z 
26.0 frw tees Soft clock gating signals. 


RKNN core misc _ cf 
Address: Operational Base + offset (0x3010) 


bit [Attr[Reset Value _Deseription 
a 


soft_gating 
Accumulate soft =e signal. 


foe — reserved 
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| Bit |Attr| Reset Value 


proc_precision 
Process precision 
3'dO: Input precision is int 8; 
3'd1: Input data precision is int 16; 
; 3'd2: Input data precision is float 16; 
PORE RM OXY 3'd3: Input data precision is bfloat 16; 
3'd4: Reserved; 
3'd5: Reserved; 
3'd6: Input data precision is int4; 
3'd7: Input data precision is tf32. 


7:2_|RO_|ox00___[reserved 


dw_en 
1 Rw loxo DEDuIWI Se enable 

1'dO: Disable; 

1'd1: Depthwise mode enable. 

qd_en 

Rw loxo QuUanEIhy, feature data calculate enable 

1'dO: Disable; 

i'di: Enable. 


RKNN_ core dataout size O 
Address: Operational Base + offset (0x3014) 


Bit |Attr| Reset Value 


dataout_height 
31:16)RW |0x0000 Data out height 
Data height after activation. 
dataout_width 
15:0 |RW /0x0000 Data out width. 
Data width after activation. 


RKNN_core _dataout size 1 
Address: Operational Base + offset (0x3018) 


[it [attr[Reset Value] —=SS=S*~*~«éi iescription SSSSCSCS~CS~S~* 
31:16|RO_[0x0000 


dataout_channel 
15:0 |RW |0x0000 Data out channel number 
Data channel number after activation. 


RKNN core clip truncate 
Address: Operational Base + offset (0x301C) 


Attr|Reset Value| SS ieescription 
31:7 |RO_|0x0000000 
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| Bit |Attr| Reset Value 


round_type 
Rounding type 

Re exe 1'bO: Odd in, even not; 
1'b1: Round-up 0.5 to 1. 


is [RO [oxo sireserved ee ——“*‘“CSs*s™SCSCCC—~*dY 
clip_truncate 

4: RW 0 — 

4:0 |aw fowoo Truncate bits number. 


RKNN dpu_s_ status 
Address: Operational Base + offset (0x4000) 


| Bit |Attr|ResetValue| = Ciescription 
31:18|RO_|0x0000 


status_1 
Executer 1 status. 
2'dO: Executer 1 is in idle state; 
17:16 0x0 ' . : 
2'd1: Executer 1 is operating; 
2'd2: Executer 1 is operating, executer 1 is waiting to operate; 
2'd3: Reserved. 


15:2 |RO_|oxoo00 reserved 


Executer O status. 

2'dO: Executer 0 is in idle state; 

2'di: Executer 0 is operating; 

2'd2: Executer 0 is operating, executer 1 is waiting to operate; 
2'd3: Reserved. 


RKNN_dpu_s_ pointer 
Address: Operational Base + offset (0x4004) 


Bit |Attr| Reset Value 
31:17|RO_|0x0000 


executer 

16 6x0 eaien register group to be used. 
1'dO: Executer group 0; 
1'd1: Executer group 1. 


15:6 |RO_|oxoo0 reserved 


ef foo executer_pp_clear 
5 C 0x0 Clear executer group pointer. 
Set this bit to 1 to clear pointer to 0. 
pi oo pointer_pp_clear 
4 C 0x0 Clear register group pointer. 
Set this bit to 1 to clear pointer to 0. 
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Reset Value 


pointer_pp_mode 
Register group ping-pong mode. 
1'dO: Pointer ping-pong by executer; 
eg. if current executer is 0, next pointer will toggle to 1; 
1'd1: Pointer ping-pong by pointer; 
eg. if current pointer is 0, next pointer will toggle to 1. 
executer_pp_en 
Executer group ping-pong enable. 
1'd0: Disable; 
1'd1: Enable. 
pointer_pp_en 
Register group ping-pong enable. 
1'dO: Disable; 
1'd1: Enable. 
pointer 
Which register group ready to be set. 
1'dO: Register group 0; 
1'd1: Register group 1. 


RKNN_ dpu_ operation enable 
Address: Operational Base + offset (0x4008) 


Reset Value 
reserved 
op_en 
Set this register will trigger DPU block operate. 
This register and after this are all shadowed for ping-pong 
operation. 
1'dO: Disable; 
1'd1: Enable. 


RKNN_dpu_ feature mode cf 
Address: Operational Base + offset (0x400C) 


comb_use 
1 RW |0x0 re 
Sor ee use, same as DPU_RDMA comb_use[0]. 


tp_en 
If enable transpose 


rgp_type 


Regroup type. 

4'dO: Cut all input (128bit); 
4'd1: Cut 4bit; 

4'd2: Cut 8bit; 

4'd3: Cut 16bit; 

4'd4: Cut 32bit; 

4'd5: Cut 64bit. 
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Attr| Reset Value 


nonalign 
w_ loxo If non-align mode is enabled. 
If the output data flow is the same as the input data flow, this 


mode can be used. 


R 
Rw |ox0000 miele 
In non-align mode, how many 8bytes to be stored. 


burst_len 


Burst length. 
4'd3: Burst4; 
4'd7: Burst8; 
4'd15: Burst16. 


conv_mode 

Convolution mode. 

2'd0: Normal convolution mode; 
RW {0x0 : 

2'di: Reserved; 

2'd2: Reserved; 

2'd3: Depthwise convolution mode. 
R 


output_mode 
w_ loxo Where the DPU core output goes. 
[0]: If the output goes to PPU, high is active; 


[1]: If the output goes to outside, high is active. 


flying_mode 
RW |0x0 Flying mode enable. | | 
1'd0: DPU core main data is from convolution output; 


7 1'd1: DPU core main data is from MRDMA; 
RKNN_dpu_data_ format 
Address: Operational Base + offset (0x4010) 
"Bit [Attr[Reset Value] SSSCéescription i 
out_precision 
Output precision. 
3'dO: Integer 8bit; 
3'd1: Integer 16bit; 


31:29)RW |0x0 3'd2: Float point 16bit; 
3'd3: Bfloat 16bit; 
3'd4: Integer 32bit; 
3'd5: Float point 32bit; 
3'd6: Integer 4bit. 
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| Bit |Attr| Reset Value 


in_precision 
Input precision same with DPU_RDMA. 
3'dO: Integer 8bit; 
3'd1: Integer 16bit; 
28:26/RW |0x0 3'd2: Float point 16bit; 
3'd3: Bfloat 16bit; 
3'd4: Integer 32bit; 
3'd5: Float point 32bit; 
3'd6: Integer 4bit. 


ew_truncate_neg 
:16]/RW 
5:16 |Rw pxO0P Shift value in EW core for negative data. 
bn_mul_shift_value_neg 
15:10}RW |0x00 
a Shift value in BN core for negative data. 


bs_mul_shift_value_neg 
4 |RW 
ca |aw [oxoo Shift value in BS core for negative data. 


mc_surf_out 

3 rw loxo How many surfaces serial the DPU output. 
1'dO: Output feature obey the rule of 16byte align for one pixel; 
1'd1: Output feature can output 2 surface serial or 4 surf serials. 


proc_precision 

Proc precision. 

3'dO: Integer 8bit; 

3'd1: Integer 16bit; 
2:0 |RW |Ox0 3'd2: Float point 16bit; 

3'd3: Bfloat 16bit; 

3'd4: Integer 32bit; 

3'd5: Float point 32bit; 

3'd6: Integer 4bit. 


RKNN_dpu_offset_pend 
Address: Operational Base + offset (0x4014) 


[it [attr[Reset Value] —=SSS~*~*~«éi iescription SSSSCSC*d 
31:16|RO_[0x0000 


; offset_pend 
Ox0000 What value the extra channel be set. 


RKNN dpu dst base addr 
Address: Operational Base + offset (0x4020) 


Bit |Attr| Reset Value 


31:4 IRw loxoooo000  |@St-base_adar 
Destination base address. 


3:0 |RO |oxo reserved 


RKNN dpu dst surf stride 


Address: Operational Base + offset (0x4024) 
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| Bit |Attr/ Reset Value 
dst_surf_stride 
1:4 |RW as 7" 
2 eeponerde Output shape surface stride. 
3:0 [RO 


RKNN dpu data cube width 
Address: Operational Base + offset (0x4030) 


Reset Value 
0x00000 
0 


width 
aciaiad Width of the input cube. 


RKNN_dpu_data_cube_ height 
Address: Operational Base + offset (0x4034) 


31:25 


minmax_ctl 
Configuration of the minmax op. 
24:22|RW |0x0 [0]: Enable minmax op; 


3 


1:13 
12:0 


[1]: Minmax type; 
[2]: Probability only. 


21:13|RO_|0x000 
height 

12:0 |RW 

12:0 faw | esiehea Height of the input cube. 


RKNN dpu data cube notch addr 
Address: Operational Base + offset (0x4038) 


| Bit |Attr/ResetValue| Ci escription 
31:29 
28: 


notch_addr_1 
8:16;)RW |0x0000 How many pixels from the end of width to the end of the shape 
line end. 


15:13/RO_|oxo reserved 


notch_addr_0O 
12:0 |RW |0x0000 How many pixels from the end of width to the end of the shape 
line end. 


RKNN dpu data cube channel 
Address: Operational Base + offset (0x403C) 


Bit |Attr| Reset Value 
31:29|RO_|0xo_ reserved 


28:16|RW |0x0000 orig enanne’ 
Original output channel. 


15:13]RO [oxo reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2019 


RKRK3588 TRM-Part1 


| Bit |Attr| Reset Value 


12:0 IRwW |ox0000 channel 
; . Cube channel. 


RKNN_dpu_bs_ cfg 
Address: Operational Base + offset (0x4040) 


Bit |Attr| Reset Value 
31:20|RO_|0x000 


bs_alu_algo 
BS core ALU op type. 
4'dO: Reserved; 
4'd1: Reserved; 
4'd2: Add 

19:16;/RW {0x0 4'd3: Reserved; 
4'd4: Minus; 
4'd5: Reserved; 
4'd6: Reserved; 
4'd7: Reserved; 
4'd8: Reserved. 

15:9 

7 

5 

4 

3:2 

1 


bs_alu_src 

Where the ALU operand from. 
1'dO: From configure register; 
1'd1: From outside. 
bs_relux_en 

If enable RELUX. 

1'dO: Disable; 

1'd1: Enable. 


15:9 | 
bs_relu_bypass 
If bypass BS core RELU op. 
1'dO: Do not bypass; 
1'd1: Bypass. 
aaa 


bs_mul_prelu 

If enable MUL PRELU. 
1'dO: Disable; 

1'd1: Enable. 
bs_mul_bypass 

If bypass BS core MUL op. 
1'dO: Do not bypass; 
1'd1: Bypass. 


bs_alu_bypass 

If bypass BS core ALU op. 
1'dO: Do not bypass; 
1'd1: Bypass. 
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| Bit _|Attr| Reset Value 


bs_bypass 

rw loxo If bypass BS core. 
1'dO: Do not bypass bs core; 
1'd1: Bypass bs core. 


RKNN_dpu_bs_ alu_cf 
Address: Operational Base + offset (0x4044) 


| Bit _|Attr| Reset Value 
bs_alu_operand 

31:0 |RW |0x00000000 ts 

1:0 jaw [oxoo000000 Bs core ALU operand. 


RKNN_ dpu_ bs mul cf 
Address: Operational Base + offset (0x4048) 


| Bit |Attr| Reset Value 
bs_mul_operand 

31:16}RW |0x0000 

pride foroe Fscremuuapemng BS core MUL operand. 

= reseved ss s~—“—s*S™*~*~*~*~*~”~””””””C”C”COCOCOC‘*CS 


bs_mul_shift_value 
13:8 8 ew oxo value in BS core for a data. 


7:2 |RO_|oxoo reserved 


bs_truncate_src 

rw loxo Where the shift NQIE monn 
1'dO: From configure register; 
1'd1: From outside. 
bs_mul_src 

rw loxo Where the MUL Operane tom 
1'dO: From configure register; 
1'd1: From outside. 


RKNN_ dpu_ bs relux cmp value 
Address: rare Base + offset (0x404C) 


Attr/ Reset Value 


bs_relux_cmp_dat 
1:0 |aw esta Value of the RELUX compare with. 


RKNN_dpu_bs_ ow cfg 
Address: Operational Base + offset (0x4050) 


Bit [attr [Reset Value 


rgp_cnter 

Regroup counter. 

4'dO: Select all data; 
31:28)RW |0x0 4'd1: Select 1 from every 2; 

4'd2: Select 1 from every 4; 

4'd3: Select 1 from every 8; 

Else: Reserved. 
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Attr| Reset Value 


tp_org_en 

If enable original transpose. 
1'dO: Disable; 

1'd1: Enable. 


fx0 Fics many € cantina ow te ast output ne ins). 
How many 8 channels in a row the last output line (minus 1). 
How many 8 channels in a row the middle output line (minus 1). 
: 
How many 8 channels in a row the first output line (minus 1). 


od_bypass 

If bypass CPEND. 
1'dO: Do not bypass; 
1'd1: Bypass. 


a 3% 


| Bit | 
1 


Where the CPEND operand from. 
1'dO: From configure register; 
1'd1: From outside. 


RKNN_dpu_bs ow _ op 
Address: Operational Base + offset (0x4054) 


rit [attr[Reset Value] —=SSS*~*~«éi iescription SSSSCSCSCS~*S 
31:16|RO_[0x0000 


oOw_op 
15:0 |RW 
15:0 Jaw shasta CPEND operand. 


RKNN dpu wdma size 0 
Address: Operational Base + offset (0x4058) 


Bit |Attr| Reset Value 
31:28|RO_|0xo_ reserved 


tp_precision 

Transpose precision. 
eae 1'dO: 8bit; 

1'd1: 16bit. 


size_c_wdma 
26:16/RW |0x000 Size_c for DPU_WDMA. 


15:13/RO_|oxo reserved 


channel_wdma 
punta Channel for DPU_WDMA. 


RKNN dpu _wdma size 1 
Address: Operational Base + offset (0x405C) 
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| Bit _|Attr| Reset Value 


RO |0x0 reserved 
height_wdma 
Height for DPU_WDMA. 


15:13[RO_ [Oxo si reserved ———“‘CS*s*sSCSC‘isdC 
width_wdma 
eee Width for DPU_WDMA. 


RKNN dpu bn cfg 
Address: Operational Base + offset (0x4060) 


Bit {attr/Reset Value| __Description 
31:20]RO_|ox000 reserved 


bn_alu_algo 

BS core ALU op type. 
: Reserved; 
: Reserved; 
: Add 

19:16;/RW |0x0 : Reserved; 

: Minus; 
: Reserved; 
: Reserved; 
: Reserved; 
: Reserved. 


bn_alu_src 

Where the ALU operand from 
1'dO: From configure register; 
1'd1: From outside. 


28:16|/RW |0x0000 


0x0 


bn_relux_en 

If enable RELUX. 
1'dO: Disable; 
1'd1: Enable. 


15:9 |RO_|0 
bn_relu_bypass 
0x0 If bypass BN core RELU op. 
1'dO: Do not bypass; 
1'd1: Bypass. 
3:2 [RO 


0x0 


bn_mul_prelu 

If enable MUL PRELU. 
1'dO: Disable; 

1'd1: Enable. 
bn_mul_bypass 

If bypass BN core MUL op. 
1'dO: Do not bypass; 
1'd1: Bypass. 


oxo __—reserved 


0x0 


0x0 
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| Bit |Attr| Reset Value 


bn_alu_bypass 

If bypass BN core ALU op. 
: RN Xe 1'dO: Do not bypass; 

1'd1: Bypass. 


bn_bypass 
If BN ‘ 
rw loxo bypass core 
1'dO: Do not bypass BN core; 
1'd1: Bypass BN core. 


RKNN dpu_ bn alu _ cf 
Address: Operational Base + offset (0x4064) 


| Bit |Attr/Resetvalue| Description 
bn_alu_operand 
: W me a 
ee BN core ALU operand. 


RKNN_ dpu_ bn mul cf 
Address: Operational Base + offset (0x4068) 


| Bit_|Attr| Reset Value 


| bn_mul_operand 
fom bd 0x0000 BN core MUL operand. 


pSngRO._Ox0 reserved 


bn_mul_shift_value 
Shift value in BN core for = eee eae data. 


ose — reserved 


bn_truncate_src 
Wh the shift value from 
1 rw loxo ere the shi Walle pol 

1'dO: From configure register; 
1'd1: From outside. 
bn_mul_src 
Wh the MUL nd from. 

rw loxo ere the MU Opera aire 
1'dO: From configure register; 
1'd1: From outside. 


RKNN dpu bn relux cmp value 
Address: Operational Base + offset (0x406C) 


| Bit_|Attr| Reset Value 


: bn_relux_cmp_dat 
exenenpen RELUX compare data in BN core. 


RKNN_dpu_ew cfg 
Address: Operational Base + offset (0x4070) 
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| Bit _|Attr| Reset Value 


ew_cvt_type 

Convert type of EW input convert when if 0.5 
oe BM OXe 1'dO: Mul first; 

1'd1: Add first. 

ew_cvt_round 
30 rw loxo Roungine type of EW input convert when if 0.5 

1'dO: If the integer is odd, carry 1; 

1'd1: Carry 1 no matter what the integer is. 


ew_data_mode 


raha reserved 


edata_size 
Data size of the cube from ERDMA. 
2'dO: 4bit; 
alae 2'd1: 8bit; 
2'd2: 16bit; 
2'd3: 32bit. 


ew_equal_en 

Min max equal enable. 
1'd0: Disable; 

1'd1: Enable. 
ew_binary_en 

Min max binary enable. 
1'd0: Disable; 

1'd1: Enable. 
ew_alu_algo 

EW core ALU op type. 
4'dO: Max; 

4'd1i: Min; 

4'd2: Add; 

4'd3: Div; 

4'd4: Minus; 

4'd5: Abs; 

4'd6: Neg; 

4'd7: Floor; 

4'd8: Ceil. 


i5:11)RO_|oxoo reserved 


ew_relux_en 
If enable RELUX. 

ze Ree 1'dO: Disable; 
1'd1: Enable. 
ew_relu_bypass 
If bypass EW core RELU op. 

RW {0x0 
1'dO: Do not bypass; 

1'd1: Bypass. 
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Reset Value 


ew_op_cvt_bypass 

If bypass EW input converter. 
1'dO: Do not bypass; 

1'd1: Bypass. 

ew_lut_bypass 

If bypass LUT. 

1'dO: Do not bypass; 

1'd1: Bypass. 


re) 


Where the operand from 
1'dO: From configure register; 
1'd1: From outside. 
ew_mul_prelu 

If enable MUL PRELU. 

1'dO: Disable; 

1'd1: Enable. 

ew_op_type 

Operator type. 

1'dO: ALU; 


ye) 
= 


RO 


ew_op_bypass 

If bypass EW core ALU and MUL op. 
1'dO: Do not bypass; 

1'd1: Bypass. 

ew_bypass 

If bypass EW core. 

1'dO: Do not bypass EW core; 

1'd1: Bypass EW core. 


RKNN_dpu_ ew _ cvt_ offset_value 
Address: Operational Base + offset (0x4074) 


RKNN dpu ew cvt scale value 
Address: Operational Base + offset (0x4078) 


: ew_op_cvt_shift 

g|rw foxoo EW convert shift value. 
ew_op_cvt_scale 

5:0 |RW |0x0000 ets 
EW convert scale. 
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RKNN dpu ew relux cmp value 


Address: Operational Base + offset (0x407C) 


Bit _[Attr| Reset Value 


; ew_relux_cmp_dat 
000000000 lew RELUX compare data. 
RKNN_dpu_ out cvt offset 
Address: Operational Base + offset (0x4080) 


| Bit |Attr| Reset Value Description 
out_cvt_offset 
1: RW a ae 
1:0 |aw | nape Offset of the output converter. 


RKNN_ dpu out cvt scale 
Address: Operational Base + offset (0x4084) 


Bit |Attr| Reset Value 
31:17/RO_|0x0000 


fp32tofp16_en 

If enable output from fp32 to fp16. 
= Se ee 1'dO: Disable; 

1'di: Enable. 

out_cvt_scale 
rere Scale of the output converter. 


RKNN_dpu_out_cvt_ shift 
Address: Operational Base + offset (0x4088) 


Bit |Attr| Reset Value 


cvt_type 
Convert type of out convert when if 0.5. 
1 RW 

; ee 1'dO: MUL first; 
1'd1: ALU first. 
cvt_round 

30 rw loxo Rounding type of oul convert when if 0.5. 
1'dO: If the integer is odd, carry 1; 
1'd1: Carry 1 no matter what the integer is. 


29:20|RO_|0x000 
; minus_exp 
19:12]aw joxoo Minus exp of out CVT. 
out_cvt_shift 
eau’ Shift of the output converter. 


RKNN_dpu_ew_op value O 
Address: Operational Base + offset (0x4090) 


[Bit [Attr[Reset Value 


ew_operand_0O 
:0 |RW 
1:0 faw | eee The 1st EW operand for EW core op. 
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RKNN dpu ew op value 1 


Address: Operational Base + offset oo a 


Paes Reset Value | si eseription si 


ew_operand_i 
ORE OOP O08 The 2nd EW operand for EW core op. 


RKNN_dpu_ ew_op value 2 
Address: Operational Base + offset es $< 


ane Reset Value | si eseription sis 


ew_operand_2 
ice sa tad the 3thd EW operand for EW core op. 


RKNN dpu ew op value 3 
Address: Operational Base + offset (0x409C) 


| Bit |Attr/ResetValue| Ci ecription 
ew_operand_3 
Oxf 000000 the 4th EW operand for EW core op. 


RKNN_dpu_ew_op value 4 
Address: Operational Base + offset (Ox40A0) 


Bit [Attr[Reset Value 


ew_operand_4 
pxnoonene’ the 5th EW operand for EW core op. 


RKNN dpu ew op value 5 
Address: Operational Base + offset (0x40A4) 


Bit |Attr| Reset Value 


. ew_operand_5 
aaa The 6th EW operand for EW core op. 


RKNN dpu ew op value 6 
Address: Operational Base + offset (= 7 sean 


Pee Reset Value | sieseription  — sis 


ew_operand_6 
eveoeenne The 7th EW operand for EW core op. 


RKNN_dpu_ew_op value 7 
Address: Operational Base + offset ae 


eee Reset Value | siDeseription si 


ew_operand_7 
RW 
pio frw inguin The 8th EW operand for EW core op. 


RKNN dpu surface add 


Address: Operational Base + offset (0x40CO0) 
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| Bit |Attr| Reset Value 


f 
31:4 [Rw loxooooo00 |St""-84¢ | 
How many surfaces in a row. 


3:0_|RO_loxo reserved 


RKNN_ dpu lut access cf 
Address: Operational Base + offset (0x4100) 


_ Bit _|Attr] Reset Value | Description 
31:18|RO_|0x0000 


lut_access_type 
17 RW |0x0 ; . 
1'd1: Write. 
lut_table_id 
Access Id. 
eae a pe 1'dO: LE LUT; 
1'di: LO LUT. 


15:10/RO [0x00 reserved isd 
lut_addr 
RW = 


RKNN_dpu_lut_access data 
Address: Operational Base + offset (0x4104) 


| Bit |Attr|Reset Value] Ciescription 
31:16|RO_|0x0000 


lut_access_data 
15: RW = — 
15:0 Jaw ead Configuration of LUT access data. 


RKNN_ dpu_ lut cfg 
Address: Operational Base + offset (0x4108) 


Bit |AttriResetvalue| Ciescription 
31:8 |RO_[0x000000 


lut_cal_sel 
7 RW {0x0 LUT calculate sel. 
Only useful when lut_expand_en is 1. 


lut_hybrid_priority 
LUT hybrid flow priority. 
baal oe 1'dO: LE LUT; 
1'd1: LO LUT. 
lut_oflow_priority 
Priority when over flow happened. 
Sa (iia eau 1'dO: LE LUT; 
1'd1: LO LUT. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2029 


RKRK3588 TRM-Part1 


| Bit _|Attr| Reset Value 


lut_uflow_priority 

Priority when under flow happened. 
HR OXe 1'dO: LE LUT; 

1'di: LO LUT. 


lut_lo_le_mux 
LO LUT and LE LUT mux. 


lut_expand_en 
If expand two small LUT to a larger LUT. 
1 RW 
as 1'dO: Disable; 
1'd1: Enable. 
lut_road_sel 
LUT road sel. 
RW 
on 1'dO: 1st; 
1'd1: 2nd. 


RKNN_ dpu_ lut info 
Address: Operational Base + offset (0x410C) 


Bit |Attr| Reset Value 
31:24|RO [0x00 reserved 


lut_lo_index_select 
23:16/RW |0x00 LUT LO index selected. 
Used in index generator, choose some bits to be the index. 
lut_le_index_select 
15:8 |RW /|0x00 LUT LE index selected. 
Used in index generator, choose some bits to be the index. 


7:0 |RO_loxoo reserved 


RKNN_ dpu lut le start 
Address: Operational Base + offset (0x4110) 


| Bit |Attr| Reset Value Description 
lut_le_start 
1: RW iene 
i:0 Jaw See eee ILE LUT star poine. 


RKNN_ dpu lut le end 
Address: Operational Base + offset (0x4114) 


| Bit |Attr| Reset Value Description 
lut_le_end 
See eee LE LUT end Bole 


RKNN_dpu_lut_ lo start 
Address: Operational Base + offset (0x4118) 


Bit _[attr[ Reset Value 


lut_lo_start 
1:0 |RW ee 
1:0 few | arena LO LUT start point. 
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RKNN dpu lut lo end 


Address: Operational Base + offset (0x411C) 


| Bit_|Attr| Reset Value 


lut_lo_end 
Ox08000800 LO LUT end point. 


RKNN_dpu_lut le slope scale 
Address: Operational Base + offset (0x4120) 


| Bit |Attr/ResetValue| Description 
RKNN_dpu_ lut le slope shift 
Address: Operational Base + offset (0x4124) 


0000000 


5 lut_le_slope_oflow_shift 
sie LE LUT slope shift if over flow. 


RKNN_ dpu lut lo slope scale 
Address: Operational Base + offset (0x4128) 


RKNN_dpu_lut lo slope shift 
Address: Operational Base + offset (0x412C) 


1:10RO_[ox000000 


: lut_lo_slope_oflow_shift 

neue LO LUT slope shift if over flow. 
: lut_lo_slope_uflow_shift 
edie LO LUT slope shift if under flow. 


RKNN dpu rdma_s_ status 
Address: Operational Base + offset (0x5000) 


Attr|Reset Value| ss ieescription 
31:18/RO_|0x0000 
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| Bit |Attr| Reset Value 


status_1 
Executer 1 status. 
17:16 oe 2'dO: Executer 1 : in idle Stele: 
2'd1: Executer 1 is operating; 
2'd2: Executer 1 is operating, executer 1 is waiting to operate; 
2'd3: Reserved. 


15:2 |RO_|oxoo00 reserved 


Executer 0 status. 

2'dO: Executer 0 is in idle state; 

2'd1i: Executer 0 is operating; 

2'd2: Executer 0 is operating, executer 1 is waiting to operate; 
2'd3: Reserved. 


RKNN dpu rdma_s_ pointer 
Address: Operational Base + offset (0x5004) 


Bit |Attr| Reset Value 
31:17|RO_|0x0000 


executer 

Which register group to be used. 
1'dO: Executer group 0; 

1'd1: Executer group 1. 


executer_pp_clear 
Clear executer group pointer. 
Set this bit to 1 to clear pointer to 0. 
pointer_pp_clear 
Clear register group pointer. 
Set this bit to 1 to clear pointer to 0. 
pointer_pp_mode 
Register group ping-pong mode. 
1'dO: Pointer ping-pong by executer; 
eg. if current executer is 0, next pointer will toggle to 1; 
1'd1: Pointer ping-pong by pointer; 
eg. if current pointer is 0, next pointer will toggle to 1. 
executer_pp_en 
Executer group ping-pong enable. 
1'dO: Disable; 
1'd1: Enable. 
pointer_pp_en 
Register group ping-pong enable. 
1'dO: Disable; 
1'd1: Enable. 
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| Bit |Attr| Reset Value 


pointer 
i i t t. 
rw loxo Which Peg/ster group ready to be se 
1'dO: Register group 0; 
1'd1: Register group 1. 


RKNN_dpu_rdma_operation_enable 
Address: Operational Base + offset (0x5008) 


| Bit |Attr|Reset Value] —Ciescription 
31:1 |RO_|0x00000000 


op_en 
Set this register will trigger DPU_RDMA block operate. 
rw |oxo This register and after this are all shadowed for ping-pong 
operation. 
1'dO: Disable; 
1'd1: Enable. 


RKNN dpu rdma data cube width 
Address: Operational Base + offset (Ox500C) 


Bit |attriResetValue| Cescription 
31:13|RO_|0x00000 


width 
er Input feature width (need to minus 1). 


RKNN_dpu_rdma_data_ cube _ height 
Address: Operational Base + offset (0x5010) 


| Bit |Attr/Reset Value] Cieescription 

31:29|RO [oxo sfreserved —(‘i‘“s*s*s—~*™Y 
ew_line_notch_addr 

28:16 Rw foxo00o Line notch of EW. 


15:13/RO_|oxo reserved 


: height 
oes Input feature height (need to minus 1). 


RKNN_dpu_rdma_data_cube_ channel 
Address: Operational Base + offset (0x5014) 


[eit [attr[Reset Value] —=S=SSS*~*~«éi ie scription SSSSCSCSC~S~S~*S 
31:13|RO_[0x00000 


channel 
12:0 |RW |0x0000 
12:0 |rw foxo000 Input feature channel (need to minus 1). 


RKNN dpu rdma src base addr 


Address: Operational Base + offset (0x5018) 
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| Bit |Attr| Reset Value 


31:0 [Rw |oxooo00000 |SC-Pase-adar 

Fly mode source address. 
RKNN_dpu_rdma_brdma_cf 
Address: Operational Base + offset (0x501C) 


| Bit |attr|ResetValue| = Ciescription 
31:5 |RO_|0x0000000 


brdma_data_use 
How many data type need to be read. 

4:1 |rRw loxo [0]: If read ALU operand, set 1 to enable; 
[1]: If read CPEND operand, set 1 to enable; 
[2]: If read MUL operand, set 1 to enable; 
[3]: If read TRT operand, set 1 to enable. 


ORO Joxo reserved 


RKNN_dpu_rdma_bs base _addr 
Address: Operational Base + offset (0x5020) 


Bit [attr [Reset Value 


bs_base_addr 
erie Base address to read BS ALU, BS CPEND, BS MUL operand. 


RKNN_dpu_rdma_nrdma_cf 
Address: Operational Base + offset (0x5028) 


| Bit |Attr|ResetValue| ss C(escription 
31:5 |RO_|0x0000000 


nrdma_data_use 
How many data type need to be read. 
[0]: If read ALU operand, set 1 to enable; 
4:1 |RW /0x0 [1]: If read CPEND operand, set 1 to enable, (tie to 0, cause BN 
do not have CPEND); 
[2]: If read MUL operand, set 1 to enable; 
[3]: If read TRT operand, set 1 to enable. 


ORO joxo reserved 


RKNN_dpu_rdma_bn_base_ addr 
Address: Operational Base + offset (0x502C) 


Bit [attr [Reset Value 


bn_base_addr 
seriall Base address to read BN ALU, BN MUL operand. 


RKNN dpu rdma erdma cf 


Address: Operational Base + offset (0x5034) 
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| Bit |Attr|Reset Value] = Cieescription 
erdma_data_mode 
If the read data is per channel or per pixel 
2'dO: Per channel; 
Sea (i bea 2'd1: Per pixel; 
2'd2: Per channel by pixel; 
2'd3: Reserved. 
erdma_surf_mode 
39 rw loxo Surface mode of tie EW cube. 
1'dO: 1 surface series; 
1'd1: 2 surface series. 
erdma_nonalign 
28 rw loxo If read the EW cube in nen-aign mode. 
1'dO: Do not use non-align mode; 
1'd1: Use non-align mode. 


27:4 |RO_|0x000000 


erdma_data_size 
What the precision of the cube that the ERDMA read. 
2'dO: 4bit; 
3:2  |RW |0x0 2'd1: 8bit: 
2'd2: 16bit; 
2'd3: 32bit. 
ov4k_bypass 
Separate the burst command of over 4k to 2 independent burst 
1 RW {0x0 commands. 
1'dO: Enable this feature; 
1'd1: Bypass this feature. 
erdma_disable 
If disable ERDMA. 
Rye Oxo 1'dO: Do not disable ERDMA; 
1'd1i: Disable ERDMA. 


RKNN_dpu_rdma_ew_base_ addr 
Address: Operational Base + offset (0x5038) 


Bit [Attr[ Reset Value 


ew_base_addr 
pees Base address to read EW operand. 


RKNN dpu rdma ew _ surf_ stride 
Address: Operational Base + offset (0x5040) 


Bit |Attr| Reset Value 


ew_surf_stride 
31:4 |RW |OxO000000 _ |The surface stride of the element wise feature map; 
If erdma_data_mode is per channel, it need set to be 1. 


3:0 |RO |oxo reserved 
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RKNN dpu rdma_ feature mode cfg 
Address: Operational Base + offset (0x5044) 


0 
in_precision 
Input data precision. 
3'dO: Integer 8bit; 
3'd1: Integer 16bit; 
3'd2: Gloat point 16bit; 
3'd3: Bfloat 16bit; 
3'd4: Integer 32bit; 
3'd5: Float point 32bit; 
3'd6: Integer 4bit. 
burst_len 
Burst length. 
4'd3: Burst4; 
4'd7: Burst8; 
4'd15: Bursti6. 


[0]: If enable MRDMA and ERDMA to read the same data; 
[1]: Read the data to MRDMA; 
[2]: Read the data to ERDMA. 
proc_precision 

Process precision. 

3'dO: Integer 8bit; 

3'd1: Integer 16bit; 

3'd2: Float point 16bit; 

3'd3: Bfloat 16bit; 

3'd4: Integer 32bit; 

3'd5: Float point 32bit; 

3'd6: Integer 4bit. 
mrdma_disable 

If disable MRDMA. 

1'dO: Do not disable MRDMA; 
1'd1i: Disable MRDMA. 
mrdma_fp16tofp32_en 

If enable DPU input from fp16 to fp32. 
conv_mode 

Convolution mode. 

2'dO: Dc; 

2'd1: Reserved; 

2'd2: Reserved; 

2'd3: Depthwise. 
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| Bit |Attr| Reset Value 


flying_mode 
Flyi le. 
rw loxo ying mode enaple . . 
1'd0: DPU core main data is from convolution output; 
1'di: DPU core main data is from MRDMA. 


RKNN_dpu_rdma_src_dma_cfg 
Address: Operational Base + offset (0x5048) 


Bit |Attr| Reset Value 


line_notch_addr 
31:19)RW |0x0000 How many pixels from the end of width end to the shape feature 
line end. 


i8:14/RO_|oxoo reserved 


pooling_method 

13 rw loxo Pooling method . | 
1'dO: Average pooling (up sampling can use this mode); 
1'd1: Min or max pooling. 

12 rw loxo unpooling_en 
If enable un-pooling. 
kernel_stride_height 

11:9 |RW ~ z 

11:9 aw [oxo Un-pooling kernel stride height (minus 1). 

rw loxo isernie|_stride_widin . . 
Un-pooling kernel stride width (minus 1). 
kernel_height 
: RW ai 

5:3 aw [oxo Un-pooling kernel height (minus 1). 

2:0 Irw loxo Kernel widkn . . 
Un-pooling kernel width (minus 1). 


RKNN dpu_ rdma_ surf notch 
Address: Operational Base + offset (0x504C) 


Bit |Attr| Reset Value 


surf_notch_addr 

31:4 |RW |Ox0000000 |How many pixels from the end of this process feature map to the 
end of the shape feature map. 

3:0 [RO |oxoireseved —SSC~—“—~—S~s~—~S~s~SCS 


RKNN_dpu_rdma_pad_ cf 
Address: Operational Base + offset (0x5064) 


Bit [attr [Reset Value 


31:16/RW |0x0000 pad_value 
Pad value. 


5:7 JRO ox000 _Jrsseree 


RW 0x0 pad_top 
Un- oo top pad. 


5 foe reserved 
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| Bit |Attr| Reset Value 


pad_left 
2: RW 
0 |aw foo Un-pooling left pad. 


RKNN_dpu_rdma_weight 
Address: Operational Base + offset (0x5068) 


Bit |Attr| Reset Value 


RKNN_dpu_rdma_ew_surf_notch 
Address: Operational Base + offset (0x506C) 


[ox [ae Reset Value 


ew_surf_notch 
ones noe notch of EW. 


foe reserved 


RKNN ppu _s status 
Address: Operational Base + offset (0x6000) 


| Bit |Attr|Reset Value] Ciescription 
31:18|RO_|0x0000 


status_1 
Executer 1 status. 
17:16 6x0 2'dO: Executer 1 is in idle State 
2'd1: Executer 1 is operating; 
2'd2: Executer 1 is operating, executer 1 is waiting to operate; 
'd3: Reserved. 


15:2 |RO_|oxoo00 reserved 


Executer O status. 

2'dO: Executer 0 is in idle state; 

2'd1: Executer 0 is operating; 

2'd2: Executer 0 is operating, executer 1 is waiting to operate; 
2'd3: Reserved. 


RKNN_ppu_s_ pointer 
Address: Operational Base + offset (0x6004) 


Bit |Attr| Reset Value 
31:17]RO_|0x0000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2038 


RKRK3588 TRM-Part1 


executer 

Which register group to be used. 
1'dO: Executer group 0; 

1'd1: Executer group 1. 


executer_pp_clear 
Clear executer group pointer. 
Set this bit to 1 to clear pointer to 0. 
pointer_pp_clear 
Clear register group pointer. 
Set this bit to 1 to clear pointer to 0. 
pointer_pp_mode 
Register group ping-pong mode. 
1'dO: Pointer ping-pong by executer; 
eg. if current executer is 0, next pointer will toggle to 1; 
1'd1: Pointer ping-pong by pointer; 
eg. if current pointer is 0, next pointer will toggle to 1. 
executer_pp_en 
Executer group ping-pong enable. 
1'dO: Disable; 
1'd1: Enable. 
pointer_pp_en 
Register group ping-pong enable. 
1'd0: Disable; 
1'd1: Enable. 


Which register group ready to be set. 
1'dO: Register group 0; 
1'd1: Register group 1. 


RKNN_ppu_ operation enable 
Address: aur Reset Base + offset (0x6008) 


So TOT 
X 


op_en 
Set this register will trigger PPU block operate. 
0x0 This register and after this are all shadowed for ping-pong 
operation. 
1'dO: Disable; 
1'd1: Enable. 


RKNN_ ppu data cube in width 
Address: Operational Base + offset (Ox600C) 


Attr|Reset Value| ss eescription 
31:13]RO_|0x00000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2039 


RKRK3588 TRM-Part1 


| Bit _|Attr| Reset Value 


cube_in_width 
inane Pooling cube width (need to minus 1). 


RKNN u_data_ cube _in_height 
Address: Operational Base + offset (0x6010) 


| Bit |Attr|Reset Value] Ciescription 
31:13|RO_|0x00000 


cube_in_height 
12:0 |RW nie 
12:0 |aw | inane Pooling cube height (need to minus 1). 


RKNN u_data_ cube in channel 
Address: Operational Base + offset (0x6014) 


Bit |Attr| Reset Value 
31:13|RO_|0x00000 
0 


cube_in_channel 
:0 |RW et 
12:0 Jaw siiesichta Pooling cube channel (need to minus 1). 


RKNN u_data_ cube out width 
Address: Operational Base + offset (0x6018) 


Reset Value 


cube_out_width 
Pooling output cube width (need to minus 1). 


RKNN u_data_ cube out height 
Address: Operational Base + offset (0x601C) 


RKNN u_data_cube out channel 
Address: Operational Base + offset (0x6020) 


reserved 


cube_out_channel 


Pooling output cube channel (need to minus 1). 


RKNN u_operation mode cf 
Address: Operational Base + offset (0x6024) 


Attr/ Reset Value 
RO_[ox0 
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| Bit _|Attr| Reset Value 


index_en 

If enable output the position of each kernel. 
ve, eae 1'dO: Disable; 

1'd1: Enable. 


29 |RO_|oxo reserved 


notch_addr 
28:16/RW |0x0000 How many pixels from the end of the width end to the shape line 
end. 


15:8 |RO_|oxoo reserved 


t 
7:5 |RW oxo goes: 
Use_cnt. 


flying_mode 

Where the pooling cube from. 
= RI eee 1'dO: DPU; 

1'd1: Outside. 


3:2 |RO [oxo reserved 


pooling_method 
Pooling method. 
2'dO: Average pooling; 
Bee RE ORE 2'd1i: Max pooling; 
2'd2: Min pooling; 
2'd3: Reserved. 


RKNN u_pooling kernel_cf 
Address: Operational Base + offset (0x6034) 


Bit [attr [Reset Value 
31:24|RO [x00 —iresewed—OC—=“*‘“*S*~‘“‘“*~‘“‘“‘~S; SCS 


kernel_stride_height 
23:20/RW |0x0 cs i 
s:zolaw foro Pooling kernel stride height (need to minus 1). 
kernel_stride_width 
:16|/RW 
rs:isaw foro Sa rr kernel stride width (need to minus 1). 
15:12[RO [oxo reserved 


11:3 IRw loxo kernel_height 
; = kernel height (need to minus 1). 


a reserved 


kernel_width 
RW {0x0 
Pooling kernel width (need to minus 1). 


RKNN u_recip _kernel_width 
Address: Operational Base + offset (0x6038) 


Bit |Attr| Reset Value 
31:17|RO_|0x0000 


recip_kernel_width 
16:0 |RW 
16:0 |aw | neaad The Reciprocal of the shape kernel width multiple 2%16. 
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RKNN u_recip kernel height 


Address: Operational Base + offset (0x603C) 


Bit |Attr| Reset Value 
31:17|RO_|0x0000 


; recip_kernel_height 
eared The Reciprocal of the shape kernel height multiple 2“16. 


RKNN u_poolin adding cf 
Address: Operational Base + offset (0x6040) 


| Bit |Attr|ResetValue| Ciescription 
31:15|RO_|0x00000 


14:12}RW |0x0 pada pottom 
Pooling bottom pad. 


1 (RO [oxo reserved 


: pad_right 
ae Pooling right pad. 


RO [oxo reserved 


: pad_top 
i Pooling top pad. 


RO [oxo reserved 
2:0 |RW |oxo Pad_ich 
: Pooling left pad. 


RKNN u_padding value 1 cf 
Address: Operational Base + offset (0x6044) 


| Bit |attr|ResetValue| (Description 
‘ pad_value_0O 
ieee bea Pad_value*1 [31:0]. 


RKNN u_padding value 2 cf 
Address: Operational Base + offset (0x6048) 


[it [attr[Reset Value] —=SS=S*~*~«éi ie scription SSSCSCSC~S~S~* 
31:3 [RO_[ox00000000 


pad_value_i 
2: RW 
2:0 jaw foro Pad_value*1 [34:32]. 


RKNN u_dst_ base addr 
Address: Operational Base + offset (0x6070) 


| Bit |Attr| Reset Value Description 


dst_base_addr 
1:4 |RW ms 
pasa frw atlas Base address the output cube goes. 


10 |RO |oxo reserved 


RKNN u_dst_surf_ stride 


Address: Operational Base + offset (0x607C) 
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| Bit |Attr| Reset Value 


rf_st 
31:4 IRw loxooooo00 = |7St-Surt_stride 
<a. shape area. 


3:0_|RO_loxo reserved 


RKNN u_data format 
Address: Operational Base + offset (0x6084) 


Bit |Attr| Reset Value 


index_add 
; ; t f tri 

31:4 IRw |ox0000000 If index_en enable, this register is dst_sur ace_si ride xX number 
of cube surface (every 8bytes per surface), else it equals to 
dst_surface_stride. 
dpu_flyin 

3 RW |0x0 If the data from DPU, and DPU data is from outside, this bit set to 
be 1. 
Process precision. 


RKNN_ppu_ misc _ ctrl 
Address: Operational Base + offset (Ox60DC) 


a Reset Value 


surf_len 
6|RW 
ustefaw eee Surface count ea ene en 


15:9 |RO_|oxoo reserved 


mc_surf_out 
If enable multiple surfaces out. 
RW |0x0 
e 1'dO: Disable; 
i'di: Enable. 


nonalign 
If enable non-align mode. 
RW 
i ao 1'dO: Disable; 
1'd1: Enable. 


6:4 [RO |oxo reserved 


burst_len 
Burst length 
3:0 |RW |Ox0 4'd3: Burst4; 
4'd7: Burst8; 
4'd15: Burst16. 


RKNN_ppu_rdma_s_ status 
Address: Operational Base + offset (0x7000) 


[it [attr[Reset Value] —=S=S=S~*~*~«éi iescriptionSSSCSCSC~S~*S 
31:18|RO_[ox0000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2043 


RKRK3588 TRM-Part1 


| Bit |Attr| Reset Value 


ee 


status_1 

Executer 1 status. 

2'dO: Executer 1 is in idle state; 

2'd1: Executer 1 is operating; 

2'd2: Executer 1 is operating, executer 1 is waiting to operate; 
2'd3: Reserved. 


15:2 |RO_|oxoo00 reserved 


Executer 0 status. 

2'dO: Executer 0 is in idle state; 

2'di: Executer 0 is operating; 

2'd2: Executer 0 is operating, executer 1 is waiting to operate; 
2'd3: Reserved. 


RKNN ppu rdma_s_ pointer 


Address: Operational Base 


+ offset (0x7004) 


Bit |Attr| Reset Value 
31:17|RO_|0x0000 


executer 

Which register group to be used. 
1'dO: Executer group 0; 

1'd1: Executer group 1. 


executer_pp_clear 
Clear executer group pointer. 
Set this bit to 1 to clear pointer to 0. 
pointer_pp_clear 
Clear register group pointer. 
Set this bit to 1 to clear pointer to 0. 
pointer_pp_mode 
Register group ping-pong mode. 
1'dO: Pointer ping-pong by executer; 
eg. if current executer is 0, next pointer will toggle to 1; 
1'd1: Pointer ping-pong by pointer; 
eg. if current pointer is 0, next pointer will toggle to 1. 
executer_pp_en 
Executer group ping-pong enable. 
1'dO: Disable; 
1'd1: Enable. 
pointer_pp_en 
Register group ping-pong enable. 
1'd0: Disable; 
1'd1: Enable. 
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| Bit |Attr| Reset Value 


pointer 
i i t. 
rw loxo Which Peg/ster group ready to be se 
1'dO: Register group 0; 
1'd1: Register group 1. 


RKNN_ppu_rdma_operation enable 
Address: Operational Base + offset (0x7008) 


| Bit |Attr|Reset Value] C(escription 
31:1 |RO_|0x00000000 


op_en 
Set this register will trigger PPU_RDMA block operate. 
This register and after this are all shadowed for ping-pong 
operation. 

1'dO: Disable; 

1'd1: Enable. 


RKNN u_rdma_ cube in width 
Address: Operational Base + offset (0x700C) 


Bit |Attr/ResetValue| Cescription 
31:13|RO_|0x00000 


cube_in_width 
er Pooling cube width (need to minus 1). 


RKNN u_rdma_cube _ in height 
Address: Operational Base + offset (0x7010) 


| Bit |Attr|Reset Value] Ciescription 
31:13|RO_|0x00000 


cube_in_height 
12:0 |RW |0x0000 ghd 
12:0 rw |oxo000 Pooling cube height (need to minus 1). 


RKNN u_rdma_ cube in channel 
Address: Operational Base + offset (0x7014) 


Reset Value 
0x00000 
0 


rw loxo000 cube_in_channel 
Pooling cube channel (need to minus 1). 


RKNN u_rdma_src_base_addr 
Address: Operational Base + offset (0x701C) 


Bit |Attr| Reset Value 


src_base_addr 
1:0 |RW Seen 
31:0 aw oxo0000000 Base address of the pooling cube. 


RKNN u_rdma src line stride 


Address: Operational Base + offset (0x7024) 
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| Bit |Attr| Reset Value 


src_line_stride 
DxponEoe Pooling cube shape width. 


3:0 |RO loxo reserved 


RKNN u_rdma_ src surf stride 
Address: Operational Base + offset a 


| Bit |Attr Reset Value | si eseription i 


31:4 IRw |ox0000000 src_surf_stride 
Pooling cube shape area. 
3:0 [RO joxo reserved 


RKNN u_rdma_data_ format 
Address: Operational Base + offset (0x7030) 


[it [attr[Reset Value] _—=S=SS*~*~«éi iascriptionSSSCSCSC~S~S~S~* 
31:2 [RO_[oxo0000000 


in_precision 
Input precision. 
2'dO: 4bit; 

es Reine 2'd1: 8bit; 
2'd2: 16bit; 
2'd3: 32bit. 


RKNN ddma cfg outstandin 
Address: Operational Base + offset (0x8000) 


_ Bit |Attr] Reset Value | Description 
31:16|RO_|0x0000 


wr_os_cnt 

15: RW |0x00 so ot 

15:8 jaw [oxo Max numbers of write outstanding. 
rd_os_cnt 

7: RW ix 

7:0 |aw Joxoo Max numbers of read outstanding. 


RKNN_ddma_rd_ weight 0 
Address: Operational Base + offset a 


Pe ee ea [escription i 
rd_weight_pdp 
Weight of PPU read burst. 
rd_weight_dpu 
:16/RW 
a Weight of DPU read burst. 


rd_weight_kernel 

15:8 |RW = — 

15:8 jaw [oxo Weight of read weight burst. 
rd_weight_feature 

7: RW = a 

7:0 aw [oxo Weight of read feature burst. 


RKNN ddma wr_ weight O 


Address: Operational Base + offset (0x8008) 
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| Bit _|Attr| Reset Value 


31:16;RO |0x0000 reserved 
wr_weight_pdp 


oes eee Write_weight_ppu. 
wr_weight_dpu 
: RW 
7:0 |rw joxoo Write_weight_dpu. 


RKNN_ ddma cfg _ id error 
Address: Operational Base + offset (Ox800C) 


| Bit |attr|ResetValue| Description 

31:10|RO_|0x000000 
wr_resp_id 

ps6 few foe 

5 |RO [oxo reserved 
: rd_resp_id 


RKNN_ddma_rd_ weight _ 1 
Address: Operational Base + offset (0x8010) 


| Bit |Attr|Reset Value] (escription 
31:8 |RO_|0x000000 


rd_weight_pc 
Te RW 


RKNN ddma cfg dma fifo clr 
Address: Operational Base + offset (0x8014) 


Bit |attr|ResetValue/ ss ieescription 
31:1 |RO_|0x00000000 


rw loxo dma_fifo_clr 
. Clear DMA FIFO. 


RKNN_ddma_cfg_dma_ arb 
Address: Operational Base + offset (0x8018) 


| Bit |Attr|Reset Value] Ciescription 
31:10|RO_|0x000000 


Write_arbit_model. 
Read arbit model. 


wr_fix_arb 
———— 


rd_fix_arb 
Read_fix_arb. 
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RKNN ddma cfg dma rd qos 


Address: Operational Base + offset (0x8020) 


[Bit [Attr[Reset Value| Description 
31:10|RO_[ox000000 


Rw |oxo rd_pc_qos 
Read_pc_qos. 

‘6 |RW |0xo rd_ppu_qos 
Read_ppu_qos. 


: ane 
RKNN_ddma_ cfg dma rd_ cf 
Address: Operational Base + offset (0x8024) 


[Bit [attr [Reset Value| Description 
31:13|RO_[0x00000 


rd_arlock 
rd_arcache 
11: RW ms 
i rw foro ae 
rd_arprot 
: RW |0x0 an 
: pw foo Read_arprot. 
rd_arburst 
4: RW 0 -_ 
2:0 IRw |oxo Po areze 
Read_arsize. 


RKNN_ddma_cfg_ dma wr cf 
Address: Operational Base + offset (0x8028) 


[Bit [Attr| Reset Value| Description 
31:13]RO_[ox00000 


wr_awlock 
wr_awcache 
11: RW 0 = 
' jaw foro furcameacre 


t 

-5  |rw fJoxo eee 

Write_awprot. 

wr_awburst 
4: RW |0x0 _ 

awsize 

2:0 |RW Joxo ee Oo 

Write_awsize. 
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RKNN ddma cfg dma _ wstrb 


Address: Operational Base + offset (0x802C) 


| Bit_|attr| Reset Value 


wr_wstrb 


RKNN_ddma_cfg_status 
Address: Operational Base + offset (0x8030) 


| Bit |Attr|Reset Value] Ciescription 
31:9 |RO_|0x000000 


idel 
pf fois 
7:0 [RO |oxoo reserved 


RKNN_sdma_cfg_outstandin 
Address: Operational Base + offset (0x9000) 


| Bit |Attr|ResetValue] ss Ciescription 
31:16|RO_|0x0000 


15:8 |Rw |oxoo ened 
; Max numbers of write outstanding. 
rd_os_cnt 
7:0 |RW |0x00 ee: 
7:0 aw [oxo Max numbers of read outstanding. 


RKNN_ sdma rd weight O 
Address: Operational Base + offset (0x9004) 


| Bit |Attr|ResetValue| —Ciescription 


RKNN_sdma_ wr _ weight 0 
Address: Operational Base + offset (0x9008) 


| Bit |Attr|Reset Value] Ciescription 
31:16|RO_|0x0000 


wr_weight_pdp 
15:8 |RW 


wr_weight_dpu 
F: RW 
7:0 |rw fowoo Write_weight_dpu. 


RKNN_ sdma _ cfg id error 


Address: Operational Base + offset (0x900C) 
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| Bit |Attr| Reset Value 


31:10;RO |0x000000 reserved 
; wr_resp_id 
Pee ORG Error write id. 


SRO joxo reserved 
: rd_resp_id 


RKNN_ sdma rd weight 1 
Address: Operational Base + offset (0x9010) 


| Bit |Attr|Reset Value] iescription 
31:8 |RO_|0x000000 


; rd_weight_pc 
Weight of PC read burst. 


RKNN_sdma_cfg_ dma _ fifo clr 
Address: Operational Base + offset (0x9014) 


[it [attr[Reset Value] —=SSS*~*~«éi iescriptionSSSCSCSCS~S~*S 
Bi: [RO_[ox00000000 


dma_fifo_clr 


RKNN_ sdma cfg dma arb 
Address: Operational Base + offset (0x9018) 


| Bit |Attr|ResetValue| —Ciescription 
31:10/RO_|0x000000 


rw loxo wr_arbit_model 
: Write_arbit_model. 
rd_arbit_model 
7 |RO |oxo,sireserved ee —‘“‘“Cs*sSCSC—S 
Wr _! a ~arb 
ea Jaw foxo 
3 [RO oxo —sireseved ——“‘“s*s*s‘“‘“‘S™*S*~*™Y 
rd_fix_arb 
RKNN_ sdma_ cfg _ dma _ rd 
Address: Operational Base + offset (0x9020) 


Bit |attr/Resetvalue| Cescription 
31:10|RO_|ox000000 


Rw |oxo rd_pc_qos 
Read_pc_qos. 

7:6 |RW |oxo rd_ppu_qos 
Read_ppu_qos. 
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| Bit |Attr| Reset Value 


: rd_dpu_qos 
ei Read_dpu_qos. 


. rd_kernel_qos 
Read_kernel_qos. 
rd_feature_qos 
is RW - as 
0 few foxo Read feature_gos. 
RKNN_ sdma cfg dma rd _ cf 
Address: Operational Base + offset (0x9024) 


| Bit |Attr|Reset Value] —Ciescription 
31:13|RO_|0x00000 


rd_arlock 
rd_arcache 
: RW = 
rd_arprot 
: RW = 
: pw foo Read_arprot. 
rd_arburst 
4: RW = 
2:0 IRw |oxo ie eee 
Read_arsize. 


RKNN sdma_ cfg dma wr cf 
Address: Operational Base + offset (0x9028) 


| Bit |Attr|Reset Value] Ciescription 
31:13|RO_|0x00000 


wr_awlock 
wr_awcache 
: RW i 
wr_awprot 
: RW 
i pw foo Write_awprot. 
wr_awburst 
4: RW ov 
2:0 rw loxo WT ANSIZe 
Write_awsize. 


RKNN_ sdma _ cfg dma _ wstrb 
Address: Operational Base + offset (0x902C) 


Bit |Attr| Reset Value 


wr_wstrb 


RKNN sdma _ cfg _ status 


Address: Operational Base + offset (0x9030) 
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| Bit |Attr| Reset Value 


31:9 |RO |O0x000000 reserved 
idel 
8 RW |0x0 Idel. 


7:0 |RO loxoo __—ireserved 


RKNN_ global operation enable 
Address: Operational Base + offset (OxF008) 


Reset Value 
0x0000000 


ppu_rdma_op_en 
PPU_RDMA operation enable signal. 
ppu_op_en 
5 RW |0x0 
aw foxo | PPU operation enable signal. 
dpu_rdma_op_en 
DPU_RDMA operation enable signal. 


dpu_op_en 


DPU operation enable signal. 


core_op_en 
2 RW |0x0O 
2 |w [oxo CORE operation enable signal. 


i |RO_|oxo reserved 


cna_op_en 
RW {0x0 
jo |aw foro CNA operation enable signal. 


36.5 Application Notes 


36.5.1 Ping-pong registers 

In order to reduce the time of fetch registers, every Calculate Core and Control Core of 
RKNN has its owner ping-pong registers. Configure the group 0 when use the group 1, and 
configure the group 1 when use group O. As a result of hiding the time of fetch registers. 
Writing S_POINTER of every block can enable this function. 

36.5.2 Clock and Reset 


1.5.2.1 Clock Domains 

RKNN has two clock domains, one is AHB clock, the other is AXI clock. AHB clock, which is 
the clock for AHB interface, while AXI clock, which is the clock for AXI interface. AXI clock 
also used for core clock for every Calculate Core and Control Core. Clock frequency can be 
controlled by CRU, please refer to the relevant sections. Automatic localized clock gating is 
employed throughout the design in order to minimize the dynamic power consumption. 
Almost all of the flip-flops are clock gated in the design. Block level clock gating also 
implemented in every separate block. If a block and the interface to the block are both idle, 
then the clock of that block will be gated automatically. This feature can be disabled by 
software. 

1.5.2.2 NPU Reset 

Correspond to the clock domain, there are two reset signals. Aresetn, the reset signal for 
AXI interface and every Calculate Core and Control Core. Hresetn is the AHB interface reset 
pin and which is synchronized to the AHB clock domain. 

All the two signals must be asserted for a minimum of 32 core clock cycles, using the 
slowest of the two clocks. Then two signals must be release at the same time. 

36.5.3 NPU Interrupt Application 
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RKNN has 3 interrupt output signal and it remains asserted until the host processor clears 
the interrupt. Each bit of PC_INTERRUPT_STATUS represents one of the 17 possible events 
that the RKNN can signal to the host processor. By setting the bits of the interrupt enable 
register (PC_INTERRUPT_MASK) the programmer can control which of those events will 
generate an interrupt. 

36.5.4 NPU operate flow 

RKNN has two types of work mode: slave configured mode and pc work mode. Pc work 
mode need to initial register information to the system memory, then obey flowing flows as 
Figure 1-3 shows. 

The information of registers initial to the system memory need to generate by the op you 
want to specify. And we describe the normal work flows by describe the slave configured 
mode. 


Initial register information in 
system memory 


Write pc_interrupt_clear and 
pc_interrupt_mask 


Write pc_amount/pc_addr/ 
pc_task_number/pc_task_dma_ 
base 


Write pc_op_enable to start a 
group of tasks 


Fig. 36-3 PC flow 


Convolution flow 

RKNN supports variety of convolution and matrix multiplication. If use the MAC 
array to calculate, the work flow should obey the Figure 1-4, and if use DPU CORE 
calculate, work flow should obey the Figure 1-5. 
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Write DPU register to configure the 
extra Ops decide to do and the 
output mode 


Write pc_interrupt_clear and 
pc_interrupt_mask Do some pipeline 
surface ops 


Write Pointer register of every 
module decide to use to enable Write PPU register to configure the 


ping-pong register or not extra Ops decide to do and the 
output mode 


Write CNA register to configure the 


Infomationion Tevelidara Write register to enable NPU 


Write CNA register to configure the 
kind , size, input precision 
proc_precision of CNA CORE 


Fig. 36-4 Convolution flow 1 
In step 1, do not set PPU mask bit if don’t use PPU. 


In step 3, you need to configure the size of feature map, and the input precision, 
process precision, grains, entries and weight size, including weight height, weight 


width, kernels and weight bytes etc. 


In step 4, you need to configure process precision, conv_mode and auto gating registers of 


CMAC and CNA sequence controller. 
In step 5, you can specify some operators to the outputs of convolution according to 


configure the DPU_CORE. DPU CORE has some fixed operators, also you can specify some 


programmed operators. 
In step 6, you can do some extra operators to the outputs of DPU, pooling for 
example. 
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Write pc_interrupt_clear and 
pc_interrupt_mask 


Do some pipeline 
surface ops 


Write PPU register to configure the 
extra Ops decide to do and the 
output mode 


Write Pointer register of every 
module decide to use to enable 
ping-pong register or not 


Write CNA register to configure the Write register to enable NPU 
information of fetch data 


Write DPU register to configure the 
extra Ops decide to do and the 
output mode 


Fig. 36-5 Convolution flow 2 


In step 3, you need to configure the size of feature map, and the input precision, 
process precision, grains, entries and weight size, including height, width, kernels 
and weight bytes etc. Here we supply zero skipping switch, if there’s a lot of zero or 
some number else in the feature map, you can enable zero skipping by writing 
cna_fc_con0O, cna_fc_coni and cna_fc_con2, as a result of without reading the 
weights correspond to the pixel in the feature map. In zero skipping mode, you can 
specify the feature map size for read different from the feature map size for 
calculate. 

If enable zero skipping, the conv_mode of DPU must configure to be 3, and must bypass 
the BS_CORE. The alu_src must set to be 0, the mul_src must set to be 1, and the 
alu_algo must set be 3. We bypass BS_CORE, and use BN_CORE to calculate 
convolution, so the extra operators have to achieve by EW_CORE. But we use 
NRDMA to read operands to EW_CORE when ew_src is 1. 

Pooling flow 

You can use PPU in two ways, pipeline with DPU, and flying mode independently.The first 

one is described above, we describe the second flow below. 
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Write pc_interrupt_clear and 
pc_interrupt_mask 


Write Pointer register of every 
module decide to use to enable 
ping-pong register or not 


Write PPU register to configure the 
information of fetch data 


Write PPU register to configure the 
extra Ops decide to do and the 
output mode 


Write register to enable NPU 


Fig. 36-6 Pooling flow 


In step 4, we supply two type of output mode, 8byte align per pixel and non-align 
mode. In some case with uncomfortable feature map size, you can enable non-align 


mode by writing ppu_misc_ctrl_nonalign and ppu_misc_ctrl_surf_len. 


Separate op flow 


As for the operators that RKNN do not fixed, you can combine DPU and PPU to achieve 


it. Following we describe the DPU flying mode flow. 
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Write PC_interrupt_clear and 
PC_interrupt_mask 


Write Pointer register of every 
module decide to use to enable 
ping-pong register or not 


Write DPU_RDMA register to 
configure the information of fetch 
data 


Write DPU register to configure the 
extra Ops decide to do and the 
output mode 


Write register to enable NPU 


Fig. 36-7 DPU flying mode flow 
In step 3, you can enable MRDMA, BRDMA, NRDMA, ERDMA to fetch data. RKNN 


supports 6 types of data input precision. 


In step 4, you can configure BS_ALU_BYPASS, BS_MUL_BYPASS, BS_RELU_BYPASS, 


BS _MUL_PRELU, BS_MUL_SHIFT, BS_RELUX_EN etc. to specify the operators you 


want to achieve. 
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Chapter 37 Video Capture (VICAP) 


37.1 Overview 


The Video Capture, receives the data from Camera via DVP/MIPI, and transfers the data into 
system main memory by AXI bus. 

Support BT601 YCbCr 422 8bit input, RAW 8/10/12bit input 

Support BT656 YCbCr 422 8bit progressive/interlace input 

Support BT1120 YCbCr 422 16bit progressive/interlace input, single/dual-edge sampling 
Support 2/4 channels mixed BT656/BT1120 YCbCr 422 8/16bit progressive/interlace 
input 

Support YUYV sequence configurable 

Support the polarity of hsync and vsync configurable 

Support receiving six interfaces of MIPI CSI/DSI, up to four IDs for each interface 
Support five CSI data formats: RAW8/10/12/14, YUV422 

Support three modes of HDR: virtual channel mode, identification code mode, line 
counter mode 

Support window cropping 

Support RAW data through to ISPO/1 

Support four channels of 8/16/32 times down-sampling for RAW data 

Support virtual stride when write to DDR 

Support NV16/NV12/YUV400/YUYV output format for YUV data 

Support compact/non-compact output format for RAW data 

Support MMU 

Support soft reset, auto-reset when DMA error 


37.2 Block Diagram 


€ >| ABB Slave 
| MMU AXI_MASTER | jyipip DMA INTERFACE 
MP2 {/) byPlbvA 
MPs | jie | 
| K aaa DVP 4 channels | MIPL_CSI_PARSE.O | DVP 
[| Mip_pMA MIPI CSI 4 channels x 6 [SiPesiPARSEy] «© MIPI CSI x6 
q |_Minzoma | Ke CROP Ki (| SPTESHIPARSEIB] 
| 
| si on Il oo 
— (GO SCALE = 
MIP [ SCALE_0- [smp1_cst_panst. 4] 
MIPI3 | Mirs.pma | = Ea «Kl MUX (MCS PARSE. 5 
| MIPI4 | SCALE2 
| a — 


Fig. 37-1 VICAP Block Diagram 
VICAP comprises with: 
AHB Slave 
AXI Master 
MMU 
INTERFACE 
CROP 
SCALE 
TOISPO/1 
DMA 


37.3 Function Description 


37.3.1 Interface 
Translate the input video data(DVP/MIPI CSI) into the requisite data format 
@ DVP BT656/BT1120 format 
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1 digital line 
Digital line blanking 


Field/segment No. | 
active video 


Field/segment No. | 


1 frame 


Field/segment No. 2 
active video 


> 
Zz 
5 
5, 
: 
= 


_ of (F/V/A) ie of (F/V/H) 


Fig. 37-2 BT656/BT1120 interlace timing relationship 


1 digital line 


Digital line blanking 


Fig. 37-3 BT656/BT1120 progressive timing relationship 
@ DVP 2/4 channels mixed BT656/BT1120 format 
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146. SMH clock 
Fig. 37-4 4 channels mixed BT656/BT1120 


@ DVP BT601 format 


Vsyne rd r 


Video Data OX YORK --- se © 


Fig. 37-5 BT656/BT1120 timing relationship 
@ MIPI CSI RAW8 format 


ume sun [ ae [Rita] Paro [ea] er [ara] waa [ere] 
une ens” [pir RRR a RT ar a | Para]. TS 


Fig. 37-6 MIPI CSI RAW8 format 


@ MIPI CSI RAW10 format 


LSB's 
’ a_i 


une sit | Facer | eitial | Pateai | paiwar | Paez) [es]tcajea Patel | Pz | 


neers frafeafeafea| Pesta Pesste 2 Jpesep-a)|rcsao-aFsfitakea| rome 
LSB's LSB's 


Fig. 37-7 MIPI CSI RAW10 format 


@ MIPI CSI RAW12 format 


LSB's LSB's 


—_— — 
Line Start | fesser_| Patt) | 21114) | 5 |isay| Patt | Parts) [5 [psoy] POA | 
~~" ]P636]P635E.. - [P6388 mr 4 IP 640] Packet 
__ List ftsy PSSM AIP 6981114 50 [pe fP29911:4]P640111:4 50) rsp 
—— a 


ew) 
LSB's LSB's LSB's 


Line End 


Fig. 37-8 MIPI CSI RAW12 format 
@ MIPI CSI RAW14 format 
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LSB's 


Line Start 


OF 
| Fescer | eases | ease | rare | avs [egy | ga | ew | eo | 
_esassai] rosea |Pssers-a] econ] teey | Iso | way | tool | Fone 


LSB's 


Line End 


Fig. 37-9 MIPI CS] RAW14 format 
@ MIPI CSI YUV422 format 


Fig. 37-10 MIPI CSI YUV422 format 


37.3.2 Crop 
Bypass or crop the source video data to a smaller size destination. 


src_ width 


l start_y 
<—— 


start_x 
src 
height crop 
height 
SS DSS 


crop_width 


Fig. 37-11 Crop 


37.3.3 Scale 
Scale down for RAW data. 
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8 times scale 
down 


1920x1080 —____—- 240x135 


Fig. 37-12 8 times Scale down 


37.3.4 Toisp 

The parsed video data can go straight to ISPO/1 for real-time processing. 

37.3.5 DMA 

The DMA is used to transfer the data from crop module to the AXI master block which will 
send the data to the AXI bus. 

e@ NV16 
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hele [a [se [w]e] 


Height 
Width 
Height 
Width 
Fig. 37-13 NV16 
@ NV12 
To [vi [ve [vs [va [v5 [ ve] 7 
Height 
Width 
Height/2 


Width 
Fig. 37-14 NV12 


@e YUV400 
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hepa pe fe [els [we] 


Height 
Width 
Fig. 37-15 YUV400 
@ YUYV 
uo [vo [wo [vi fue] va 
Height 


Width x 2 
Fig. 37-16 YUYV 


@ Compact RAW 


Bits of memory word 31 | 30 29 28 271.26) 25) | 24) 23.)22))2.1)) 20.) 19) | soy | 16.) 1S)4) | 13) 12) 10) 10)) 9) 18) 7) 6.) Sinc4) 3.) 2) |) 1 | 0 


Bitsofpixel =| 7/6)/5)4/3)2/1/0)11/10)9|)8)7)6)/5) 4/3) 2)1)/0/11)10/9|/8)7/6)5)4)3)|2)1)0 


pixel PIXEL 2[7:0] PIXEL | PIXEL 0 


Fig. 37-17 Compact RAW12 


@ Noncompact RAW 


Bits of memory word 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20) 19/18 | 17 | 16)15 14) 13|12)11|10'9/|/8|7/6\/5/4;3;,2/11|0 


Bits of pixel TAS O sO eS alia O SNA Sis D al SO es eee TT Oa ie Silla] Oi eo ets eal ili a0; 


pixel PIXEL 1 PIXEL 0 


Fig. 37-18 noncompact RAW12 (high align) 


37.3.6 AXI Master 

Transmit the data to chip memory via the AXI Master. 
37.3.7 MMU 

Map the virtual address to physical address. 

37.3.8 AHB Slave 

Host configure the registers via the AHB Slave. 
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37.4 VICAP Register Description 
37.4.1 Internal Address Mapping 


Slave address can be divided into different length for different usage, which is shown as 
follows. 
Table 37-1 VICAP Address Mapping 


Base Address[11:8] Device fee Offset Address Range 
4’b0000 Global/DVP 256 BYTE 0x0000 ~ OxOOff 
4’b0001 MIPIO 256 BYTE 0x0100 ~ OxOiff 
4'b0010 MIPI1 256 BYTE 0x0200 ~ Ox02ff 
4’b0011 MIPI2 256 BYTE 0x0300 ~ OxO03ff 
4’b0100 MIPI3 256 BYTE 0x0400 ~ Ox04ff 
4'b0101 MIPI4 256 BYTE 0x0500 ~ OxO5ff 
4'b0110 MIPI5 256 BYTE 0x0600 ~ OxO6ff 
4’b0111 Scale/TOISP 256 BYTE 0x0700 ~ Ox07ff 
4’b1000 MMUO 256 BYTE 0x0800 ~ OxO8ff 
4'b1001 MMU1 256 BYTE 0x0900 ~ OxO9ff 


37.4.2 Registers Summary 


neret Description 
Value ‘ 


ICAP GLB CTRL 
VICAP_GLB_INTEN 
VICAP_GLB_INTST 
VICAP_DVP_CTRL 
VICAP_DVP_SAV_EAV 


VICAP_DVP_CROP SIZE |0x0028 w_ foxoro0200 Te exDEcten Width ane yisigniet 
received image 


VICAP_DVP_CROP_ START |0x002C jw foxoo000000 ae POR Cre Pa 


VICAP_DVP_ FRMO ADDR 


Y IDO 0x0030 jw foxoo000000 DVP path frameO y address 
VICAP_ DVP FRMO ADDR 
IDO 2 0x0034 w__|ox00000000 DVP path frameO uv address 
VICAP_ DVP FRM1 ADDR 
y me 0x0038 jw foxoo00000 DVP path framel1 y address 

DDR 
ae FRM A 0x003C jw foxoo000000 DVP path framel uv address 

f 

VICAP_DVP_FRMO ADDR 0x0040 w_ loxo00000000 DVP path frameO y address for 
Y_ID1 ID1 
ea) 5 amaeaictag cana Fanaa ae path frame uv address for 
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Reset Description 

Value P 
VICAP_DVP FRM1 ADDR 
Y_ID1 0x0048 —_ DVP path framei1 y address for id1 
VICAP_DVP_FRM1 ADDR 0x004c 0x00000000 DVP path framel1 uv address for 
UV_ID1 idi 
VICAP DVP FRMO ADDR 
Y oo : 0x0050 = DVP path frameO y address for id2 
VICAP DVP FRMO ADDR — 0x0054 0x00000000 path frameO uv address for 
UV_ID2 
VICAP_ DVP FRM1 ADDR 
Y Vann 0x0058 r fem DVP path framei y address for id2 
VICAP DVP FRM1 ADDR _ 0x005C 0x00000000 fu path framel uv address for 
UV_ID2 
VICAP_DVP_FRMO ADDR 
Y_1D3 0x0060 r poe DVP path frameO y address for id3 
VICAP_ DVP FRMO ADDR 0x0064 0x00000000 ni path frameO uv address for 
UV_ID3 
VICAP_DVP FRM1 ADDR 
Y ee 0x0068 r fem DVP path framei y address for id3 
VICAP_DVP FRM1 ADDR 0x006C 0x00000000 a path framel uv address for 
UV_ID3 
eg ee PVP _VIR_LINE WI 0x0070 : pt DVP path virtual line width 
VICAP DVP LINE INT NU DVP_ LINE INT NU 0x0074 0x00400040 DVP path idO/id1 line interrupt 
M_IDO 1 umber 
VICAP DVP LINE INT NU 0x0078 0x00400040 DVP path id2/id3 line interrupt 
M_ID2 3 mber 
7 aaa DvP _LINE_CNT_ID 0x007C 7 ame DVP path idO/id1 line count 
VICAP_ DVP LINE CNT ID 
5 xe c 0x0080 w__|ox00000000 DVP path id2/id3 line count 
i DVP_PLA_NUM_ID 0x0084 i rs DVP path IDO PIXEL NUMBER 
a AP DVP LINE NUM I 
Mi PVP PIX _NUM_ID 0x008C ; cae DVP path ID1 PIXEL NUMBER 
MIGAP-DVP-LINE NUM I PVP _LINE NUM I 0x0090 jw foxoo000000 DVP path IDi LINE NUMBER 
VICAB BVP_PDX NUM TD DVP PLA _NUM_ID 0x0094 jw foxoo000000 DVP path ID2 PIXEL NUMBER 
vICAP BVP LINE NUM I DVP_LINE NUM I 0x0098 jw foxoo000000 DVP path ID2 LINE NUMBER 
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Reset Description 
Value i 
ai DVP PLA NUM ID 0x009C jw foxo0000000 DVP path ID3 PIXEL NUMBER 
ci PVP_LINE_NUM_I 0x00A0 jw foxoo000000 DVP path ID3 LINE NUMBER 
VICAP BVP SYNNG HEADE DVP SYNC HEADE DVP SYNC HEADER FOR 
A4 
AE PVESINCHEADE|o,0004 |w_ |oxo0000000 Binse/ eine 


tcabi oTaTRE econo Sa ocooomen os eos 
vicae mero" 100_cTRLt | 0x0104 |W _[0x00000000 |MIPIO path idd controlt 
VICAP_MIPIO_ID1_CTRLO 
ICAP MIPIO_ID3_CTRL1 |0x011C__|W__|0x00000000 |MIPIO path id3 controlt 
See a OTT TU Sea Peg Ener yea a 


VICAP MIPIO FRAMEO A MIPIO FRAMEO A First address of even frame for 
124 0x00000000 

DDR _Y IDO pxor24 _|w_|oxoo000000 [ts Y/RAW/RGB path 

VICAP MIPIO FRAME1 A 0x0128 0x00000000 ee aha of odd frame for IDO 

DDR Y IDO 

VICAP MIPIO FRAMEO A ae adda of even frame for 

DDR_UV_IDO ee — IDO UV path 

VICAP MIPIO FRAME1 A First address of odd frame for IDO 

DDR UV IDO 0x0130 jw _foxoo00000 UV path 


VICAP_MIPIO VLW_IDO |0x0134 a 0x00000000 |Virtual line width for IDO 

VICAP MIPIO FRAMEO A First address of even frame for 

DDR_Y_ID1i iad — ID1 Y/RAW/RGB path 

VICAP MIPIO FRAME1 A First address of odd frame for ID1 

1 0x00000000 

DDR _Y_ID1 aaa pon path 

VICAP MIPIO FRAMEO A 6x0140 0x00000000 First address of even frame for 

DDR UV _ IDI ID1 UV path 

VICAP MIPIO FRAME1 A 0x0144 0x00000000 First address of odd frame for ID1 

DDR UV _ IDI UV path 

VICAP_MIPIO VLW_ID1 |0x0148 éxogoo0000 | he. ie Michrokeventrame 
OP ID1 path 
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Reset Description 
Value ‘i 
—— ; 
VICAP MIPIO vLw 1p2 |oxo01sc |w_ loxooo00000 |Yitua! line width of even frame 
pe ee et oe for ID2 path 
VICAP_MIPIO FRAMEO A First address of even frame for 
W 
DDR _Y_ID3 Oxoree jw foxoo000000 ID3 Y/RAW/RGB path 
VICAP MIPIO FRAME1 A First address of odd frame for ID3 
EEE 164 |w_ |ox00000000 
DDR_Y_ID3 joxors¢ | |oxoooo00de [Fret ares path 
VICAP_ MIPIO FRAMEO A First address of even frame for 
——————E—r—e—ree 1 W 
DDR_UV_ID3 Wieees w__[oxo0000000 ID3 UV path 
VICAP MIPIO FRAME1 A 0x016C W 0x00000000 First address of odd frame for ID3 
DDR UV ID3 UV path 
VICAP_MIPIO VLW.1D3_ |ox0170 |w_ loxooo00000 |Vitual line width of even frame 
for ID3 path 


VICAP_MIPIO_INTEN 0x0174 |W |0x00000000 |MIPIO path interrupt enable 
VICAP_MIPIO_INTSTAT |0x0178 |W [0x00000000 |MIPIO path interrupt status 


VICAP_MIPIO LINE INT Line number of the MIPIO path 
NUM IDO 1 mene w__foxooso0049 ID0/1 line interrupt 
VICAP_MIPIO LINE INT Line number of the MIPIO path 
NUM ID2_3 Pe w__foxooso00a9 1D2/3 line interrupt 
VICAP_MIPIO LINE CNT Line count of the MIPIO path 
(Ritatos-- = = 4S «pos 184 

IDO 1 0x00000000 ID0/1 

VICAP_MIPIO LINE CNT Line count of the MIPIO path 
VICAP MIPIO LINE CNT 1 

ID? 3 0x0188 0x00000000 ID2/3 

VICAP_ MIPIO IDO CROP 0x018C 0x00000000 The state point of MIPIO IDO 
START cropping 


he start point of MIPIO ID2 
VICAP_MIPIO ID2 CROP eae! 0x00000000 T Brera! point o 0 
START cropping 
tart point of MIPIO ID 

VICAP_MIPIO _ID3_ CROP 0x0198 0x00000000 The Star point o 0 ID3 
START cropping 

f virtual 
VICAP_MIPIO FRAME NU 0x019C W 0x00000000 The frame number of virtua 
M_VCO channel 0 

f virtual 
VICAP_MIPIO FRAME NU OxonaG W 0x00000000 The frame number of virtua 
M_VC1 channel 1 
VICAP_ MIPIO FRAME NU Ox01A4 W 0x00000000 The frame number of virtual 
M_VC2 channel 2 
VICAP MIPIO FRAME NU 0x01A8 W 0x00000000 The frame number of virtual 
M VC3 channel 3 
VICAP MIPIO IDO EFFEC 0x01AC W |0x00000000 |The effect code of MIPIO IDO 
T CODE 
a gee IDL _EFFEC 0x01BO w__[ox00000000 The effect code of MIPIO ID1 
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a Description 
Value P 
VICAP_MIPIO _ID2 EFFEC 0x01B4 W_ |0x00000000 |The effect code of MIPIO ID2 
T_CODE 
VICAP_MIPIO_ID3_EFFEC 0x01B8 W_ |0x00000000 |The effect code of MIPIO ID3 
T_CODE 
i ae 0x01BC jw foxooo00000 The ON padding value of MIPIO 
aaa aaa 0x01CO0 jw foxo0000000 MIPIO path IDO SIZE NUMBER 
eee ee 0x01C4 jw foxoo000000 MIPIO path ID1 SIZE NUMBER 
ee 0x01C8 jw foxoo000000 MIPIO path ID2 SIZE NUMBER 
aa MIPIO SIZE NUM 0x01CC w__|ox00000000 MIPIO path ID3 SIZE NUMBER 


VICAP_MIPL1L_ID1_CTRL1 
VICAP_MIPL1_ID2_CTRLO 
ICAP_MIPL1_ID2_CTRL1 
ICAP MIPL1_ID3_CTRLO 


0 
VICAP MIPI1 VLW_ IDO /|0x0234 0x00000000 |Virtual line width for IDO 


VICAP_MIPI1 FRAME1 A First address of odd frame for ID1 
2 

DDR_Y_ID1 pees Deere W/RAW/RGB path 

VICAP MIPIi1 FRAMEO A First address of even frame for 

DDR UV ID1 0x0240 0x00000000 ID1 UV path 


VICAP_MIPI1 FRAME1 A First address of odd frame for ID1 

DDR UV ID1 0x0244 0x00000000 UV path 

VICAP_MIPI1 VLW_ID1i |0x0248 OxOOUOOOOO ne wee SHOr exenrame 
for ID1 path 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2069 


RKRK3588 TRM-Part1 


Reset Description 
Value . 

VICAP MIPIi1 FRAMEO A First address of even frame for 
DDR_Y_ID2 pa w__[ox00000000 ID2 Y/RAW/RGB path 
VICAP_MIPI1 FRAME1 A First address of odd frame for ID2 

W 
DDR_Y_ID2 aes w _|ox00000000 Y/RAW/RGB path 
VICAP MIPIi FRAMEO A First address of even frame for 
Paap a chee ees ea ee 254 W 
DDR _UV_ID2 x0254 fw _foxo0000000 ID2 UV path 
VICAP MIPIi1 FRAME1 A 0x0258 W 0x00000000 First address of odd frame for ID2 
DDR _UV_ID2 UV path 
VICAP_MIPI1 VLW_1D2 |oxo2sc |w_ Joxoooo0000 |Vitual line width of even frame 

for ID2 path 

VICAP MIPIi1 FRAMEO A First address of even frame for 
Pea ee ae es 260 W  |0x00000000 
DDR_Y_ID3. oxa2s0 _|w__[oxoo0a000e |: Y/RAW/RGB path 
VICAP MIPIi1 FRAME1 A First address of odd frame for ID3 

W 
DDR _Y_ID3 exe ee w__|ox00000000 Y/RAW/RGB path 
VICAP MIPIi1 FRAMEO A First address of even frame for 
DDR UV ID3 0x0268 jw foxo0000000 ID3 UV path 


VICAP_MIPI1 FRAME1 A First address of odd frame for ID3 
SDB MADE 0x026C 0x00000000 |i) oh 
Virtual | th of fi 
VICAP MIPI1 VLW_ID3  |0x0270 SCOTS TOUTe Te Gna a a 
for ID3 path 
VICAP_MIPI1_INTEN 0x0274 
VICAP_MIPI1 INTSTAT |0x0278 |W [0x00000000 |MIPI1 path interrupt status 


VICAP MIPIi LINE INT Line number of the MIPI1 path 
0x027C W_ |0x00400040 
NUM 1D0_1 pxoz7e _|w_loxoosoooeo fos line interrupt 


0x00000000 |MIPI1 path interrupt enable 


VICAP_MIPI1 LINE CNT Line count of the MIPI1 path 
IDO 1 0x0284 w__|ox00000000 ID0/1 
VICAP_MIPI1 LINE CNT Line count of the MIPI1 path 
ID? 3 0x0288 jw _foxooo00000 1D2/3 

t t of MIPI1 ID 
VICAP_MIPI1 IDO CROP 0x028C w__ loxo00000000 The eee point o 0 
START cropping 


VICAP MIPI1 LINE INT Line number of the MIPI1 path 
Ae 2 w_ /ox00400040 
NUM ID2 3 Ox0ee0 ww foxoosoooae |e! line interrupt 


tart t of MIPI1 ID1 
VICAP MIPIi IDi CROP 0x0290 w_ loxoo000000 The Stal point o 
START cropping 
VICAP MIPIi ID2 CROP 0x0294 w_ lox00000000 The start point of MIPI1 ID2 
START cropping 
VICAP MIPIi1 ID3 CROP 0x0298 w_ loxo0000000 The etare point of MIPI1 ID3 
START cropping 
VICAP MIPI1 FRAME NU 0x029C W 0x00000000 The frame number of virtual 
M_ VCO channel 0 
VICAP_ MIPI1 FRAME NU 0x02A0 W 0x00000000 The frame number of virtual 
M_VC1 channel 1 
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Reset Description 
Value i 

The f f virtual 
VICAP_MIPI1 FRAME NU 0x02A4 0x00000000 e frame number of virtua 
M VC2 channel 2 

The f f virtual 
VICAP_MIPI1 FRAME NU 0x02A8 0x00000000 e frame number of virtua 
M_VC3 channel 3 
VICAP _MIFIT IDO EFFEC 0x02AC 0x00000000 |The effect code of MIPI1 IDO 
T CODE 
VICAP MIPIT IDL EFFEC 0x02BO0 0x00000000 |The effect code of MIPI1 ID1 
T CODE 
VICAP MIPIT ID2 EFFEC 0x02B4 0x00000000 |The effect code of MIPI2 ID2 
T CODE 
VICAP MIPII ID3 EFFEC 0x02B8 0x00000000 |The effect code of MIPI1 ID3 
T CODE 
VICAP_MIPI1 ON PAD V 
mae © 0x02BC — The ON padding value of MIPI1 
ee MIPIL SIZE NUM 0x02C0 jw foxo0000000 MIPI1 path IDO SIZE NUMBER 
Wi MIPIL SIZE _NUM 0x02C4 jw foxoo000000 MIPI1 path ID1 SIZE NUMBER 
VICAP MIPIL SIZE NUM 0x02C8 jw foxo0000000 MIPI1 path ID2 SIZE NUMBER 
MICA MIPLL_ SIZE NUM MIPII SIZE _NUM 0x02CC jw foxoo00000 MIPI1 path ID3 SIZE NUMBER 


ica MR 100 CTRLO 0x0300___|W__[0x00000000 |MIPI2 path idd controlo 
VICAP_MIPI2 IDO_CTRL1 
VICAP_MIPI2_ID1_CTRLO 
VICAP_MIPI2 ID3_CTRL1 |0x031C__|W__|0x00000000 |MIPI2 path id3 controlt 
Cee TOPIC TC a Soe gs SRC ee ae 


VICAP MIPI2 FRAMEO A MIPI2 FRAMEO A First address of even frame for 
24 0x00000000 

DDR _Y_1D0 xos2 _|w_ |oxoo000000 [ts Y/RAW/RGB path 

VICAP MIPI2 FRAME1 A 0x0328 0x00000000 Sua ni of odd frame for IDO 

DDR Y IDO 

VICAP MIPI2 FRAMEO A Se ae of even frame for 

DDR_UV_IDO enteey — IDO UV path 

VICAP MIPI2 FRAME1 A First address of odd frame for IDO 

DDR UV IDO 0x0330 jw foxoo000000 UV path 


VICAP_MIPI2_VLW_IDO |0x0334 [Ww |0x00000000 [Virtual line width for IDO 


VICAP_MIPI2_FRAMEO_A First address of even frame for 
DDR_Y_ID1 pacar y w__|ox00000000 ID1 Y/RAW/RGB path 
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Reset Description 
Value e 

VICAP_ MIPI2 FRAME1 A First address of odd frame for ID1 
DDR_Y_ID1 i ates w__[ox00000000 Y/RAW/RGB path 
VICAP MIPI2 FRAMEO A First address of even frame for 
=n eat 0x0340 jw foxoo000000 Dt UV-eath 
VICAP_ MIPI2 FRAME1 A First address of odd frame for ID1 
Rea oe eae ee 44 |W 
DDR_UV_ID1 x0344 _|w_ |oxo0000000 UV path 
VICAP MIPI2 vLw 1p1 |ox0348 |w_ Joxooo00000 |i! line width of even frame 

for ID1 path 
VICAP MIPI2 FRAMEO A First address of even frame for 
Ae EN ae ee 4 W 
DDR Y ID2 OSS jw foxo0000000 ID2 Y/RAW/RGB path 
VICAP MIPI2 FRAME1 A First address of odd frame for ID2 
VICAP_ MIPI2 FRAME1 A W 
DDR Y ID2 Oxon jw foxoo00000 Y/RAW/RGB path 
VICAP MIPI2 FRAMEO A First address of even frame for 
ae ee 0x0354 w__|ox00000000 io UV bath 
VICAP_ MIPI2 FRAME1 A First address of odd frame for ID2 
Sa Ine 0x0358 jw foxo0000000 uy path 
VICAP MIPI2 VLW 1D2 |oxo3sc_ |w_ Joxoooo0000 |Vitual line width of even frame 

for ID2 path 
VICAP MIPI2 FRAMEO A First address of even frame for 
DDR_Y_ID3 acai w__|ox00000000 ID3 Y/RAW/RGB path 
VICAP MIPI2 FRAME1 A First address of odd frame for ID3 
VICAP_ MIPI2 FRAME1 A 4 
DDR_Y_ID3 gee 0x00000000 | 2 AW/RGB path 
VICAP MIPI2 FRAMEO A First address of even frame for 
DDR UV I1D3.ttiti~«*s UV ID3 0x0368 0x00000000 ID3 UV path 


VICAP MIPI2 VLW_ID3_ |0x0370 PXOOODOOOO tae me widtn ob even treme 
for ID3 path 


VICAP_MIPI2_INTEN 0x0374 
VICAP_MIPI2_INTSTAT 0x0378 


0x00000000 |MIPI2 path interrupt enable 
0x00000000 |MIPI2 path interrupt status 


VICAP MIPI2 FRAME1 A First address of odd frame for ID3 
VICAP Mipl2 FRAME A W 
DDR UV _ID3 0x036C jw foxoo000000 UV path 


VICAP_ MIPI2 LINE CNT Line count of the MIPI2 path 
ps - °F 3 0x0388 0x00000000 ID2/3 

VICAP MIPI2 IDO CROP 0x038C 0x00000000 The state point of MIPI2 IDO 
START cropping 

VICAP MIPI2 ID1 CROP 0x0390 0x00000000 The Stale point of MIPI2 ID1 
START cropping 
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Reset Description 
Value e 

The start t of MIPI2 ID2 
VICAP_MIPI2 ID2 CROP 0x0394 0x00000000 e start point o 
START cropping 

The start t of MIPI2 ID 
VICAP_MIPI2 ID3 CROP 0x0398 0x00000000 e start point o 3 
START cropping 
VICAP MIPI2 FRAME NU 0x039C 0x00000000 The frame number of virtual 
M_ VCO channel 0 
VICAP MIPI2 FRAME NU 0x03A0 0x00000000 The frame number of virtual 
M VC1 channel 1 
VICAP MIPI2 FRAME NU 0x03A4 0x00000000 The frame number of virtual 
M VC2 channel 2 
VICAP MIPI2 FRAME NU 0x03A8 0x00000000 The frame number of virtual 
M VC3 channel 3 
VICAP _MIpI2 IDO EFFEC 0x03AC 0x00000000 |The effect code of MIPI2 IDO 
T_ CODE 
VICAP _MIpI2 IDI EFFEC 0x03B0 0x00000000 |The effect code of MIPI2 ID1i 
T_ CODE 
VICAP_MIpI2 [D2 EFFEC 0x03B4 0x00000000 |The effect code of MIPI2 ID2 
T_ CODE 
VICAP_MIPI2_ID3_EFFEC 0x03B8 0x00000000 |The effect code of MIPI2 ID3 
T_ CODE 
i gaa MIPI2Z ON PAD Vv 0x03BC — The ON padding value of MIPI2 
ee MIPI2Z SIZE _NUM 0x03C0 jw foxoo000000 MIPI2 path IDO SIZE NUMBER 
Va AGB SEN MIPI2 SIZE NUM 0x03C4 Ww foxo0000000 MIPI2 path ID1 SIZE NUMBER 
vicap MIPI2_SIZE_NUM_ MIPI2 SIZE NUM 0x03C8 jw foxoo000000 MIPI2 path ID2 SIZE NUMBER 
ICAP MIPI2 SIZE NUM 
v vic =) u 0x03CC w__|ox00000000 MIPI2 path ID3 SIZE NUMBER 


\VICAP_MIPI3_1D0_CTRLO [0x0400 |W _[0x00000000 [MIPI3 path id0 control | 
ICAP_MIPI3_ID1_CTRL1 
VICAP_MIPI3_ID2_CTRLO 
ICAP_MIPI3_ID2_CTRL1_ 
VICAP_MIPI3_ID3_CTRLO 
Tee ETT SO gd MOOSE SEE ea 


VICAP MIPI3 FRAMEO A First address of even frame for 
DDR_Y_IDO a ail fi IDO Y/RAW/RGB path 
VICAP MIPI3 FRAME1 A Cae one of odd frame for IDO 
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Reset Description 

Value . 
VICAP_ MIPI3 FRAMEO A First address of even frame for 
DDR UV IDO 0x042C jw foxo0000000 IDO UV path 
VICAP MIPI3 FRAME1 A First address of odd frame for IDO 
DDR UV IDO 0x0430 jw foxoo000000 UV path 


VICAP_MIPI3 VLW_IDO |0x0434 ~[w__|0x00000000 [Virtual line width for IDO 
VICAP_MIPI3_FRAMEO A First address of even frame for 
i 4 W 
DDR_Y_ID1 iii w__fox00000000 ID1 Y/RAW/RGB path 
VICAP_MIPI3_ FRAME1 A First address of odd frame for ID1 
SORE ee a aaa 4 0x00000000 
DDR _Y ID1 tig jxoo0oa00e {Fist aceres path 
VICAP_MIPI3_ FRAMEO A jx04a0 0x00000000 First address of even frame for 
DDR _UV_ID1 ID1 UV path 

0 

0 


VICAP_MIPI3_FRAME1 A First address of odd frame for ID1 
; ; 
VICAP_MIPI3 VLW ID1 |0x0448 x00000000 Virtual line width of even frame 
for ID1 path 


path 
. 
mean 
a 
path 
: 


VICAP MIPI3 FRAMEO A First address of even frame for 
=a ea eT 454 
DDR_UV_ID2 000000000 |1p2 uv path 
VICAP_ MIPI3 FRAME1 A 0x0458 0x00000000 First address of odd frame for ID2 
DDR UV_ID2 UV 

0 


Virtual line width of even frame 
x00000000 for ID2 path 
First address of even frame for 
0x00000000 | 5.3 y/RAW/RGB path 


VICAP MIPI3 FRAMEO A 

DDR Y ID3 pROAee 
VICAP MIPI3 FRAME1 A First address of odd frame for ID3 
DDR _Y_ID3 exnaes 000000000: ¥/RAW/RGB path 

VICAP MIPI3 FRAMEO A First address of even frame for 
DDR UV 1D3 0x0468 0x00000000 ID3 UV path 

VICAP MIPI3 FRAME1 A First address of odd frame for ID3 
DDR: UV 1D3 0x046C 0x00000000 UV path 

VICAP_MIPI3_VLW_ID3_ |0x0470 OxOOOOOOON ee ee ee Or exenirame 
for ID3 path 


VICAP_ MIPI3_INTEN 0x0474 0x00000000 |MIPI3 path interrupt enable 
VICAP_MIPI3_INTSTAT 0x0478 x00000000 |MIPI3 path interrupt status 


0 . 
VICAP_MIPI3 LINE INT 0x047C 0x00400040 Line OMS of the MIPI3 path 
NUM IDO 1 IDO/1 line interrupt 
VICAP_ MIPI3 LINE INT Line number of the MIPI3 path 
ee ee eS ee ee 4 40004 
NUM ID2 3 Oxtne? See eee >: Daya ie Inbetrube 

Li t of the MIPI th 
VICAP_MIPI3 LINE CNT], 44, w__|ox00000000 eon of the 3 pa 
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Reset Description 
Value P 

VICAP_MIPI3_ LINE CNT Line count of the MIPI3 path 
ID2 3 0x0488 —_ 1D2/3 
VICAP MIPI3 IDO CROP 0x048C 0x00000000 The start point of MIPI3 IDO 
START cropping 
VICAP_ MIPI3 IDi CROP | 0x0490 0x00000000 The start point of MIPI3 ID1 
START cropping 
VICAP_ MIPI3 ID2 CROP | 0x0494 0x00000000 The start point of MIPI3 ID2 
START cropping 
VICAP_ MIPI3 ID3 CROP | 0x0498 0x00000000 The start point of MIPI3 ID3 
START cropping 
VICAP MIPI3 FRAME NU 0x049C 0x00000000 The frame number of virtual 
M_ VCO channel O 
VICAP_MIPI3 FRAME NU Ox04A0 0x00000000 The frame number of virtual 
M VC1 channel 1 
VICAP_MIPI3 FRAME NU 6xoand 0x00000000 The frame number of virtual 
M VC2 channel 2 
VICAP_MIPI3 FRAME NU Oxoane 0x00000000 The frame number of virtual 
M_VC3 channel 3 
VICAP_MIPI3_IDO_EFFEC 0x04AC 0x00000000 |The effect code of MIPI3 IDO 
T_CODE 
VICAP MIPI3 IDL EFFEC 0x04B0 0x00000000 |The effect code of MIPI3 ID1i 
T CODE 
VICAP_MIPI3 ID2 EFFEC 0x04B4 0x00000000 |The effect code of MIPI3 ID2 
T CODE 
VICAP MIPI3 ID3 EFFEC 0x04B8 0x00000000 |The effect code of MIPI3 ID3 
T CODE 
VICAP_ MIPI N PAD V 
At eau 30 0Ox04BC r fee The ON padding value of MIPI3 
ae MIPI3_ SIZE NUM 
VICAP_MIPI IZE NUM 

wc 3_S u 0x04C4 os MIPI3 path ID1 SIZE NUMBER 
VICAP_MIPI IZE NUM 

vic 3_S u 0x04C8 jw foxoo000000 MIPI3 path ID2 SIZE NUMBER 
MAP MIPI3_ SIZE NUM 


roma Es5550—— joann ap an aa —— 
VICAP_MIPI4_IDO_CTRL1 
VICAP_MIPI4 ID1_CTRLO 
ICAP MIPI4_ID1_CTRL1 
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Reset Description 
Value if 


VICAP_MIPI4_ID3_CTRL1 |0x051C [Ww  |0x00000000 [MIPI4 path id3 control1 
VICAP_MIPI4_CTRL 0x0520 [Ww  |0x00000000 [MIPI4 path control 


VICAP MIPI4 FRAMEO A First address of even frame for 

pee Rane — ees eS 24 W  |0x00000000 

DDR_Y_1D0 xos2 _|w_|oxoo000000 |r Y/RAW/RGB path 

VICAP MIPI4 FRAME1 A 0x0528 w_ loxo0000000 First address of odd frame for IDO 

DDR Y IDO Y path 

VICAP MIPI4 FRAMEO A First address of even frame for 

= eee ee ee oe 2 W 

DDR _UV_IDO Doze jw foxoo000000 IDO UV path 

VICAP MIPI4 FRAME1 A First address of odd frame for IDO 
W 

DDR UV IDO 0x0530 jw foxoo000000 DY path 


VICAP_MIPI4 VLW_IDO |0x0534 ~=|w_ [0x00000000 |virtual line width for IDO 
VICAP_MIPI4_ FRAMEO A First address of even frame for 
DDR_Y_ID1 Ouee 0x00000000 | 51 ¥/RAW/RGB path 
VICAP_MIPI4 FRAME1 A First address of odd frame for ID1i 
DDR_Y_ID1 ORE2e 000000000 | /RAW/RGB path 


VICAP MIPI4 FRAMEO A First address of even frame for 

DDR UV ID1 0x0540 0x00000000 ID1 UV path 

VICAP MIPI4 FRAME1 A 0x0544 0x00000000 First address of odd frame for ID1 

DDR UV IDI UV path 

VICAP_MIPI4 VLW_ID1_ |ox0548 OxOOU00OO0| ee ee ct Or NEM rane 
for ID1 path 


VICAP MIPI4 FRAME1 A First address of odd frame for ID2 
=atEGs 0x00000000 
DDR Y ID2 Oxpae8 jxo0000000 Fst aadres path 
VICAP_MIPI4 FRAMEO A First address of even frame for 
DDR UV _ID2 Oxp2e? Meee eee ipa uwpath 
VICAP MIPI4 FRAME1 A First address of odd frame for ID2 
Sea ane 0x0558 0x00000000 Jy 
VICAP MIPI4 VLW ID2 |0x055C oxeonooddn| a Me Misi OF ever. irame 
Poon ee ee for ID2 path 
VICAP_MIPI4 FRAMEO A First address of even frame for 
W 

DDR _Y_ID3 70280 jw foxoo000000 ID3 Y/RAW/RGB path 
VICAP MIPI4 FRAME1 A First address of odd frame for ID3 
— EEE 4 |w_ Jox00000000 
DDR Y_ID3 Oxg Pe w__foxoooo0oae [rst acres path 
VICAP MIPI4 FRAMEO A First address of even frame for 
—————E———ee W 
are 0x0568 jw foxoo000000 Sen 
VICAP MIPI4 FRAME1 A First address of odd frame for ID3 
——————E——ee W 00 
SOR gesies 0x056C w__foxoo0o00 i ath 
VICAP _MIPI4 vLw_1D3_ |oxo570 |w_ loxooo00000 | Yi tual line width of even frame 

for ID3 path 


VICAP_MIPI4_INTEN 0x0574 |W |0x00000000 |MIPI4 path interrupt enable 
VICAP_MIPI4_INTSTAT |0x0578 |W _[0x00000000 |MIPI4 path interrupt status 
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Beet Description 
Value i 
VICAP_MIPI4_ LINE INT Line number of the MIPI4 path 
NUM IDO 1 pee w__foxooso00a9 IDO/1 line interrupt 
VICAP_MIPI4_ LINE INT Line number of the MIPI4 path 
NUM ID2_3 ite w__foxooso00a9 1D2/3 line interrupt 
VICAP MIPI4 LINE CNT Line count of the MIPI4 path 
ess Ga 5 == oy 8 EG 4 W 
IDO 1 0x058 jw foxooo00000 ID0/1 
VICAP MIPI4 LINE CNT Line count of the MIPI4 path 
VICAP MIPI4 LINE CNI W 
ID? 3 0x0588 jw foxoo000000 ID2/3 
VICAP_MIPI4 IDO CROP 0x058C w_ loxo0000000 The stale point of MIPI4 IDO 
START cropping 
VICAP MIPI4 IDi CROP 0x0590 0x00000000 The Stale point of MIPI4 ID1 
START cropping 


VICAP_MIPI4 ID2 CROP 0x0594 w__ loxo0000000 The start point of MIPI4 ID2 
START cropping 

VICAP_MIPI4 ID3 CROP 0x0598 w__ loxo0000000 The start point of MIPI4 ID3 
START cropping 


VICAP_MIPI4 FRAME NU 0x059C 0x00000000 The frame number of virtual 
M_VCO channel 0 
VICAP_MIPI4 FRAME NU Ox05A0 0x00000000 The frame number of virtual 
M_VC1 channel 1 
VICAP_ MIPI4 FRAME NU Ox05A4 0x00000000 The frame number of virtual 
M_VC2 channel 2 
VICAP_ MIPI4 FRAME NU Ox05A8 W 0x00000000 The frame number of virtual 
M VC3 channel 3 
VICAP MIPIG IDO EFFEC 0x05AC W  |0x00000000 |The effect code of MIPI4 IDO 
T CODE 
VICAP MIPI4 IDI EFFEC 0x05BO0 W  |{0x00000000 |The effect code of MIPI4 ID1 
T CODE 
VICAP MIPI4 ID2 EFFE 

C s 0x05B4 W 0x00000000 |The effect code of MIPI4 ID2 
T CODE 
VICAP_MIPI4 ID3_EFFEC 0x05B8 W  |0x00000000 |The effect code of MIPI4 ID3 
T CODE 
VICAP_ MIPI4_ ON PAD V 
ALUE Ox05BC jw foxo0000000 The ON padding value of MIPI4 
aot MIPIS SIZE NUM 0x05CO0 jw foxooo00000 MIPI4 path IDO SIZE NUMBER 
ee MIPI4 SIZE_NUM 0x05C4 jw foxooo00000 MIPI4 path ID1 SIZE NUMBER 
ee MIPI4 SIZE NUM 0x05C8 jw foxoo000000 MIPI4 path ID2 SIZE NUMBER 
ae MIPIG SIZE _NUM 0x05CC jw foxoo000000 MIPI4 path ID3 SIZE NUMBER 


VICAP_MIPI5 IDO CTRLO |0x0600 [Ww _ |0x00000000 |MIPI5 path idO control0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2077 


RKRK3588 TRM-Part1 


Reset Description 
Value e 


ICAP_MIPIS_ID1_CTRL1 
VICAP_MIPIS_ID2_CTRLO 
ICAP MIPIS_ID2_CTRL1 
VICAP_MIPIS_ID3_CTRLO 


0 
VICAP MIPI5 VLW IDO /0x0634 0x00000000 |Virtual line width for IDO 


VICAP MIPI5 FRAME1 A First address of odd frame for ID1 
DDR_Y_ID1 Renee Meee eee: W/RAW/RGEB- path 
VICAP_MIPI5 FRAMEO A First address of even frame for 
Seal 0x0640 0x00000000 | Wy path 
VICAP_ MIPI5 FRAME1 A First address of odd frame for ID1 
Sar naad 0x0644 0x00000000 Jy 
VICAP MIPI5 VLW ID1 |0x0648 GxOG0ONOO | eee ctor even trame 
ea a ie a for ID1 path 
VICAP MIPI5 FRAMEO A First address of even frame for 
eee 4 W 
DDR_Y_ID2 dite w__[oxo0000000 ID2 Y/RAW/RGB path 
VICAP MIPI5 FRAME1 A First address of odd frame for ID2 
SAE ee w_ |ox00000000 
DDR Y ID2 Ox0530 1w_ foxooooocae [rst acres path 
VICAP_ MIPI5 FRAMEO A First address of even frame for 
Eee 4 lw 
DDR_UV_ID2 mies w__|oxo0000000 ID2 UV path 
VICAP MIPI5 FRAME1 A 0x0658 W 0x00000000 First address of odd frame for ID2 
DDR UV ID2 UV path 
VICAP MIPIS vLw 1p2 loxoesc |w_ loxooo00000 |Yitua! line width of even frame 
fo See te for ID2 path 
VICAP_MIPI5 FRAMEO A First address of even frame for 

W 
DDR _Y_ID3 oxdeoe jw foxoo000000 ID3 Y/RAW/RGB path 
VICAP_MIPI5 FRAME1 A First address of odd frame for ID3 
DDR_Y_ID3 Bere w_|ox00000000 Y/RAW/RGB path 
VICAP_MIPI5 FRAMEO A First address of even frame for 
aoe cians 0x0668 jw foxoo000000 aan 
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Reece Description 

Value . 
VICAP MIPI5 FRAME1 A First address of odd frame for 1D3 
ae Ge 0x066C jw foxo0000000 path 
VICAP MIPIS vLw 1p3 |ox0670 ~—|w__ loxooo00000 |Yitua! line width of even frame 
fo oes fone a eo F- for ID3 path 


VICAP_MIPI5_INTEN 0x0674_ [Ww  |0x00000000 |MIPI5 path interrupt enable 
VICAP_MIPI5 INTSTAT |0x0678 0x00000000 [MIPI5 path interrupt status 


f the MIPI th 
VICAP MIPI5 LINE INT 0x00400040 Line Humber of the 5 pa 
NUM IDO 1 IDO/1 line interrupt 


VICAP_ MIPIS LINE INT 


NUM _ID2 3 


VICAP_ MIPI5 ID2 EFFEC 


VICAP_ MIPI5 ID3 EFFEC 


aes MIPI5 SIZE NUM 0x06C0 
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Serta Description 
Value P 
ee MIPIS_9iZE_NUM 0x06C4 jw foxo0000000 MIPI5 path IDi SIZE NUMBER 
ae MIPIS_912—_NUM 0x06C8 jw foxoo000000 MIPI5 path ID2 SIZE NUMBER 
a eer 0x06CC jw foxooo00000 MIPI5 path ID3 SIZE NUMBER 


VICAP_SCL_CH CTRL —_|0x0700 _|w___|0x00000000 |Scale channelO path control 
VICAP_SCL_CTRL 0x0704 |w__[0x00000000 |MIPI3 path control 


VICAP SCL FRAMEO ADD First address of even frame for 
Cacet ten = = See 7 W 

R CHO 0x0708 jw foxoo000000 CHO path 

VICAP SCL FRAME1 ADD First address of odd frame for 
R CHO 0x070C w__|ox00000000 CHO path 


VICAP_SCL_VLW_CHO —_|0x0710 |W _|0x00000000 |Virtual line width for CHO 


VICAP SCL FRAMEO ADD First address of even frame for 
R CHI 0x0714 jw foxoo000000 CH1 path 

VICAP SCL FRAME1 ADD First address of odd frame for 
R CHI 0x0718 jw foxoo000000 CH1 path 


VICAP_SCL_VLW_CH1i —_|0x071C |W _|0x00000000 |Virtual line width for CHO 


VICAP SCL FRAMEO ADD First address of even frame for 
72 W 

R_CH2 «0720 _|w_[oxo0000000 CH2 path 

VICAP SCL FRAME1 ADD 0x0724 0x00000000 aie i of odd frame for 


W 
VICAP SCL VLW_CH2 0x0728 W_ |0x00000000 |Virtual line width for CH2 
W 


R_ CH2 
VICAP SCL FRAMEO ADD First address of even frame for 
R CH3 0x072C w__|ox00000000 CH3 path 
R_CH3 
RT 


i f 
VICAP SCL FRAME1 ADD 0x0730 x00000000 mi a of odd frame for 


Xx 
Xx 
Xx 
VICAP_SCL_VLW_CH3 0x0734 x00000000 |Virtual line width for CH3 
X 
Xx 
X 


0 
0 


“ao 0x0744 x00000000 |Scale channel3 black level 


VICAP_TOISPO CH CTRL |0x0780 0x00000000 |TOISPO path control 


VICAP_TOISPO CROP _ SIZ 0x0784 0x01E002D0 The expected width and height of 
E received image 
0x0788 


VICAP_TOISP1 CH CTRL |0x078C 


E 
VICAP_TOISPO CROP_ST 
A 


I i th 
Gx00NGOdON | ee ote or shoe 
cropping 


0x00000000 |TOISP1 path control 


‘i 
VICAP SCL_CH2 BLACK 0x0740 W 0x00000000 |Scale channel2 black level 
LEVEL 

we fo 
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nese Description 
Value e 
t idth height of 
VICAP_TOISP1 CROP_SIZ 0x0790 w. lox01E002D0 The expee ed width and height o 
E received image 
tart point of toisp1i path 

VICAP TOISP1 CROP ST 0x0794 jw foxoo000000 The stat point of toisp1 pa 
ART cropping 


VICAP_MMUO DTE ADDR |0x0800 _|w__|0x00000000 |MMUO current page table address 
VICAP_MMUO STATUS —_|0x0804_ _|w__|0x00000000 |MMUO status register 
VICAP_MMUO COMMAND |0x0808 _|w__|0x00000000 |MMUO command register 


VICAP_MMUO PAGE FAUL), O46 lw  loxooo00000 |MMU2 logical address of last page 
T_ ADDR fault 
VICAP_MM ZAP_ONE_L 
ia uo Q 0x0810 w__|ox00000000 MMUO Zap cache line register 
i t stat 
0x0814 jw foxoo000000 BOO raw interrupt status 
register 


0 
0x0820 


0x00000000 


0x00000000 


0x00000000 
0x0904 0x00000000 
0 0 


x0908 x00000000 


oxo908 |W _| 
Ww 


0x0824 


x 

x 0 
ne: MMU1_ ZAP ONE LI x0910 0x00000000 
VICAP_MMU1_ INT RAWS 0x0914 0x00000000 


VICAP_MMU1 INT CLEAR |0x0918 0x00000000 
VICAP_MMU1 INT MASK |0x091C W  |0x00000000 


VICAP_MMUL_INT STATU Jute jw foxoo000000 


ICAP MILL AUTO GAT], 954 w__[ox00000000 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


37.4.3 Detail Registers Description 


VICAP GLB CTRL 
Address: Operational Base + offset (0x0000) 


| Bit |Attr Reset Value Description 
31:17|RO |0x0000 reserved 
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| Bit |Attr| Reset Value 


ro_axi_idle 
16 RW |Ox1 1'bO: AXI is working 
1'b1: AXI is idle. 


15:9 |RO_|oxoo reserved 


sw_clk_gating_dis 
RW {0x0 1'bO: Enable the auto clk gating 
1'b1: Disable the auto clk gating 


7 |RO_|oxo reserved 


sw_soft_rst_mode 
2'b00: Soft reset and protect toisp path frame integrity; 
6:5 IRw loxo 2'b01: Soft reset and protec: toisp path frame integrity and pull 
down sw_cap_en automatically; 
2'b10: Soft reset directly; 
2'b11: Reserved. 


sw_soft_rst 
4 RW |0x0 1'bO: Not reset 
1'b1: Reset the VICAP(except MMU/AXI MASTER/REG FILE) 


3:1_|RO [oxo _reserved 


sw_cap_en 
RW |Ox1 1'bO: Disable all interface capture 
1'b1: Enable capture(still depends on sw_xxx_cap_en). 


VICAP_GLB_INTEN 
Address: Operational Base + offset (0x0004) 


Bit [attr [Reset Value 
31:28R0 [oxo —iresewed ——SOC=“‘*‘“s*S*S*~‘“‘“*~*S*S*SC“‘“‘“‘“<SCSCSCSS 


toisp1_fifo_overflow_inten 

Enable the interrupt of fifo overflow of TOISP1 path. 
1'bO: Disable 

1'b1: Enable 

toispO_fifo_overflow_inten 

Enable the interrupt of fifo overflow of TOISPO path. 
1'bO: Disable 

1'b1: Enable 


frame_end_toisp1_ch2_inten 

0x0 Enable the interrupt of frame end for TOISP1 channel2. 
1'bO: Disable 
1'b1: Enable 


0x0 


frame_end_toisp1_ch1_inten 

Enable the interrupt of frame end for TOISP1 channell1. 
1'bO: Disable 

1'b1: Enable 
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Attr| Reset Value 


frame_end_toisp1_ch0O_inten 

Enable the interrupt of frame end for TOISP1 channelO. 
1'bO: Disable 

1'b1: Enable 

frame_end_toispO_ch2_inten 

Enable the interrupt of frame end for TOISPO channel2. 
1'b0O: Disable 

1'b1: Enable 

frame_end_toispO_ch1_inten 

Enable the interrupt of frame end for TOISPO channel1. 
1'bO: Disable 

1'b1: Enable 

frame_end_toispO_chO_inten 

Enable the interrupt of frame end for TOISPO channelO. 
1'bO: Disable 

1'b1: Enable 

frame_start_toisp1_ch2_inten 

Enable the interrupt of frame start for TOISP1 channel2. 
1'bO: Disable 

1'b1: Enable 

frame_start_toisp1_ch1_inten 

Enable the interrupt of frame start for TOISP1 channel1. 
1'bO: Disable 

1'b1: Enable 

frame_start_toisp1_chO_inten 

Enable the interrupt of frame start for TOISP1 channelO. 
1'bO: Disable 

1'b1: Enable 

frame_start_toisp0O_ch2_inten 

Enable the interrupt of frame start for TOISPO channel2. 
1'bO: Disable 

1'b1: Enable 

frame_start_toisp0O_ch1_inten 

Enable the interrupt of frame start for TOISPO channel1. 
1'bO: Disable 

1'b1: Enable 

frame_start_toisp0O_chO_inten 

Enable the interrupt of frame start for TOISPO channelO. 
1'bO: Disable 

1'b1: Enable 

dma_fifo_overflow_scl_ch3_inten 

Enable the interrupt of dma fifo overflow of scale path CH3. 
1'bO: Disable 

1'b1: Enable 
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Attr| Reset Value 


dma_fifo_overflow_scl_ch2_inten 

Enable the interrupt of dma fifo overflow of scale path CH2. 
1'bO: Disable 

1'b1: Enable 

dma_fifo_overflow_scl_chi_inten 

Enable the interrupt of dma fifo overflow of scale path CH1. 
1'bO: Disable 

1'b1: Enable 

dma_fifo_overflow_scl_chO_inten 

Enable the interrupt of dma fifo overflow of scale path CHO. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_scl_ch3_inten 

Enable the interrupt of end of odd frame for scale CH3. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_scl_ch3_inten 

Enable the interrupt of end of even frame for scale CH3. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_scl_ch2_inten 

Enable the interrupt of end of odd frame for scale CH2. 
1'b0O: Disable 

1'b1: Enable 

frameO_dma_end_scl_ch2_inten 

Enable the interrupt of end of even frame for scale CH2. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_scl_chi_inten 

Enable the interrupt of end of odd frame for scale CH1. 
1'b0O: Disable 

1'b1: Enable 

frameO_dma_end_scl_ch1_inten 

Enable the interrupt of end of even frame for scale CH1. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_scl_ch0O_inten 

Enable the interrupt of end of odd frame for scale CHO. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_scl_chO_inten 

Enable the interrupt of end of even frame for scale CHO. 
1'bO: Disable 

1'b1: Enable 
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| Bit _|Attr| Reset Value 


axii_bus_err_inten 
Enable the interrupt of axil bus error. 
1'bO: Disable 


1'b1: Enable 

axiO_bus_err_inten 

Enable the interrupt of axi0 bus error. 
1'bO: Disable 

1'b1: Enable 


VICAP_ GLB INTST 
Address: Operational Base + offset (0x0008) 


Reset Value Description 
reserved 


toisp1_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
toispO_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
frame_end_toisp1 

1'bO: No interrupt 

1'b1: Interrupt 
frame_end_toisp1 

1'bO: No interrupt 

1'b1: Interrupt 


frame_end_toisp1 
0x0 1'bO: No interrupt 
1'b1: Interrupt 


“= 


Of 


Of 


oe 


Of 


frame_end_toispO 

1'bO: No interrupt 

1'b1: Interrupt 
frame_end_toispO 

1'bO: No interrupt 

1'b1: Interrupt 
frame_end_toisp0O 

1'bO: No interrupt 

1'b1: Interrupt 
frame_start_toisp1_ch2_intst 
1'bO: No interrupt 

1'b1: Interrupt 
frame_start_toisp1_ch1_intst 
1'bO: No interrupt 

1'b1: Interrupt 


W1 
C 


Of 


Of 
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frame_start_toisp1_ch0O_intst 
1'bO: No interrupt 

1'b1: Interrupt 
frame_start_toisp0O_ch2_intst 
1'bO: No interrupt 

1'b1: Interrupt 
frame_start_toisp0O_ch1_intst 
1'bO: No interrupt 

1'b1: Interrupt 
frame_start_toispO_chO_intst 
1'bO: No interrupt 

1'b1: Interrupt 
dma_fifo_overflow_scl_ch3_intst 
1'bO: No interrupt 

1'b1: Interrupt 
dma_fifo_overflow_scl_ch2_intst 
1'bO: No interrupt 

1'b1: Interrupt 
dma_fifo_overflow_scl_chi_intst 
1'bO: No interrupt 

1'b1: Interrupt 
dma_fifo_overflow_scl_ch0O_intst 
1'bO: No interrupt 

1'b1: Interrupt 
frame1_dma_end_scl 

1'bO: No interrupt 

1'b1: Interrupt 
frameO_dma_end_scl 

1'bO: No interrupt 

1'b1: Interrupt 
frame1_dma_end_scl 

1'bO: No interrupt 

1'b1: Interrupt 
frameO_dma_end_scl 

1'bO: No interrupt 

1'b1: Interrupt 
frame1_dma_end_scl 

1'bO: No interrupt 

1'b1: Interrupt 
frameO_dma_end_scl 

1'bO: No interrupt 

1'b1: Interrupt 
frame1_dma_end_scl 

1'bO: No interrupt 

1'b1: Interrupt 
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frameO_dma_end_scl_ch0O_intst 
1'bO: No interrupt 

1'b1: Interrupt 
axil_bus_err_intst 


1'bO: No interrupt 
1'b1: Interrupt 
axiO_bus_err_intst 
1'bO: No interrupt 
1'b1: Interrupt 


VICAP_ DVP CTRL 
Address: Operational Base + offset (0x0010) 


| Bit |Attr|ResetValue| = Ciescription 
31:20|RO_|0x000 


sw_soft_rst_mode 
2'b00: Soft reset and protect toisp path frame integrity; 
19:18/RW oxo 2'b01: Soft reset and preceet toisp path frame integrity and pull 
down sw_cap_en automatically; 
2'b10: Soft reset directly; 
2'b11: Reserved. 
sw_soft_rst 
17 rw loxo 1'bO: Not reset 
1'b1: Reset the VICAP DVP path(except MMU/AXI MASTER/REG 
FILE) 


sw_dma_rst 
16 RW {0x0 Write 1 will reset VICAP DVP path dma. 
When this bit change to 0,dma is reseted completely. 
| 
15:13/RW oxo Sw_press_value 
Press value. 


sw_press_en 

12 RW |0x0 1'bO: Disable 
1'b1: Enable 

Hurry value. 

sw_hurry_en 

RW |0x0 1'bO: Disable 

1'b1: Enable 


7 |RO_|oxo reserved 


sw_water_line 
2'b00: 75% 
6:5 |RW |0x0 2'b01: 50% 
2'b10: 25% 
2'b11: 0% 


4:2 |RO loxo reserved 
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| Bit |Attr| Reset Value 


sw_dma_en 
1 RW |0x0 1'bO: Disable 
1'bi: Enable 


Sw_cap_en 
1'bO: Disable 
1'bi: Enable 


VICAP DVP_INTEN 
Address: Operational Base + offset (0x0014) 


Bit |Attr| Reset Value 
31:26|RO_|0x00 reserved 


size_err_id3_inten 
1'bO: Disable 

1'b1: Enable 
size_err_id2_inten 
1'bO: Disable 

1'b1: Enable 
size_err_id1_inten 
1'bO: Disable 

1'b1: Enable 
size_err_idO_inten 
1'bO: Disable 

1'b1: Enable 
line_id3_inten 

1'bO: Disable 

1'b1: Enable 
line_id2_inten 

1'bO: Disable 

1'b1: Enable 
line_idi_inten 

1'bO: Disable 

1'b1: Enable 
line_idO_inten 

1'bO: Disable 

1'b1: Enable 
bandwidth_lack_inten 
Enable the interrupt of bandwidth lack. 
1'bO: Disable 

1'b1: Enable 
dma_fifo_overflow_inten 
Enable the interrupt of dma fifo overflow . 
1'bO: Disable 

1'b1: Enable 
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Attr| Reset Value 


frame1_dma_end_id3_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id3_inten 

Enable the interrupt of end of even frame for ID3. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_id2_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id2_inten 

Enable the interrupt of end of even frame for ID2. 
1'b0O: Disable 

1'b1: Enable 

framei_dma_end_idi_inten 

Enable the interrupt of end of odd frame for ID1. 
1'b0O: Disable 

1'b1: Enable 

frameO_dma_end_id1i_inten 

Enable the interrupt of end of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frame1l_dma_end_idO_inten 

Enable the interrupt of end of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idO_inten 

Enable the interrupt of end of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 

framei_start_id3_inten 

Enable the interrupt of start of odd frame for ID3. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id3_inten 

Enable the interrupt of start of even frame for ID3. 
1'b0O: Disable 

1'b1: Enable 

framei_start_id2_inten 

Enable the interrupt of start of odd frame for ID2. 
1'bO: Disable 

1'b1: Enable 
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frameO_start_id2_inten 

Enable the interrupt of start of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framel1_start_id1_inten 

Enable the interrupt of start of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id1_inten 

Enable the interrupt of start of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

framel1_start_idO_inten 

Enable the interrupt of start of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_start_idO_inten 

Enable the interrupt of start of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 


VICAP_DVP_INTSTAT 
Address: Operational Base + offset (0x0018) 


size_err_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
size_err_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 


size_err_id1_intst 
1'bO: No interrupt 
1'b1: Interrupt 


size_err_idO_intst 
1'bO: No interrupt 


1'b1: Interrupt 
line_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
line_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
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line_idi_intst 
1'bO: No interrupt 
1'b1: Interrupt 
line_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 


bandwidth_lack_intst 


1'bO: No interrupt 
1'b1: Interrupt 


dma_fifo_overflow_intst 


1'bO: No interrupt 
1'b1: Interrupt 
framel_dma_end 


id3_intst 


1'bO: No interrupt 
1'b1: Interrupt 


frameO_dma_end_i 


1'bO: No interrupt 
1'b1: Interrupt 


frame1_dma_end_i 


1'bO: No interrupt 
1'b1: Interrupt 


frameO_dma_end_i 


1'bO: No interrupt 
1'b1: Interrupt 


framel1_dma_end_i 


1'bO: No interrupt 
1'b1: Interrupt 


frameO_dma_end_i 


1'bO: No interrupt 
1'b1: Interrupt 


frame1_dma_end_i 


1'bO: No interrupt 
1'b1: Interrupt 


frameO_dma_end_i 


1'bO: No interrupt 
1'b1: Interrupt 


framei1_start_id3_intst 


1'bO: No interrupt 
1'b1: Interrupt 


frameO_start_id3_intst 


1'bO: No interrupt 
1'b1: Interrupt 


framei1_start_id2_intst 


1'bO: No interrupt 
1'b1: Interrupt 
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frameO_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idi_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idi_intst 


1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 


VICAP_DVP FORMAT 
Address: Operational Base + offset (0x001C) 


Bit _|attr| Reset Value 


sw_multi_id_mode 
2'dO: ito1 (IDO will work) 
31:30/RW |0x0 2'di: 1to2 (IDO/ID1 will work) 
2'd2: 1to4 (IDO/ID1/1ID2/ID3 will work) 
2'd3: Reserved 


sw_multi_id_sel 

Only for BT1120. 

1'bO: Parse the id by data[11:8] 
1'b1: Parse the id by data[3:0] 
sw_multi_id_en 


1'b0O: Disable multi-ID bt656/bt1120 received 


1'b1: Enable multi-ID bt656/bt1120 received 


27:22/RO_|oxoo_ reserved 


1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: Hign alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 
sw_yuv_out_order 
2'b00: UYVY 

20:19;/RW |0x0 2'b01: VYUY 
2'b10: YUYV 
2'b11: YVYU 
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18:16/RW |0x0 
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Attr| Reset Value 


sw_wrddr_type 

3'b000: Raw-compact 
3'b001: Raw-uncompact 
3'b010: YUV packet 
3'b011: YUV 400 
3'b100: YUV 422sp 
3'b101: YUV 420sp 
eee Reserved 

exe __fesenees, —_ 
1'b0O: Detect SAV and EAV 
1'b1: Only detect SAV 


Sw_yC_swap 
1'bO: No swap for y and c 

1'b1: Swap for y and c 

Only for BT1120 mode. 
sw_dualedge_en 

1'bO: Only use single edge of clock 
1'b1: Use double edges of clock 
Only for BT1120 mode. 
sw_field_order 

1'bO: Odd field first 

1'b1: Even field first. 
sw_interlace_en 

1'bO: Progress 

1'b1: Interlace 


sw_raw_width 
2'b00: 8bit raw data 
2'b01: 10bit raw data 
2'b10: 12bit raw data 
2'b11: Reserved 
sw_yuv_in_order 
2'b00: UYVY 
2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 
sw_input_mode 
: BT601 YUV422 
: BT601 RAW 
: BT656 YUV422 
: BT1120 YUV422 
: SONY RAW 
: Reserved 
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| Bit |Attr| Reset Value 


sw_href_pol 
1 RW |0x0O 1'bO: High active 
1'b1: Low active 


sw_vsync_pol 
RW |0x0 1'bO: Low active 
1'b1: High active 


VICAP_ DVP MULTI ID 
Address: Operational Base + offset (0x0020) 


Bit |Attr| Reset Value 


sw_chid_bit_en_id3 
Bit enable for chid_id3. 

Sheen BW: 0X2 Eg: chid_id3 = 4'b1111 and chid_bit_en_id3 = 4'b0011.Then the 
data[3:0] = 4'bxx11 will be detected. 


sw_chid_id3 
red aw foxo fe channel id for id3. 


sw_chid_bit_en_id2 
Bit enable for chid_id2. 

eee O RW | OXe Eg: chid_id2 = 4'b1111 and chid_bit_en_id2 = 4'b0011.Then the 
data[3:0] = 4'bxx11 will be detected. 


sw_chid_id2 
is:iefaw fovo channel id for id2. 


sw_chid_bit_en_id1 
Bit enable for chid_id1. 

poe RN PXO Eg: chid_id1 = 4'b1111 and chid_bit_en_id1 = 4'b0011.Then the 
data[3:0] = 4'bxx11 will be detected. 


sw_chid_id1 
11:8 few foxo iM. channel id for id1. 


sw_chid_bit_en_idO 
Bit enable for chid_idO. 
Tae ORO Eg: chid_idO = 4'b1111 and chid_bit_en_idO = 4'b0011.Then the 
data[3:0] = 4'bxx11 will be detected. 
sw_chid_id0O 
s:0 Jaw foxo iW channel id for idO. 


VICAP DVP SAV EAV 
Address: Operational Base + offset (0x0024) 


Bit |Attr| Reset Value 


sw_eav_blk1 
31:28 EAV for even field blank. 


sw_sav_blk1i 

27:24 SAV for even field blank. 
sw_eav_act1 

23:20 EAV for even field active. 
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| Bit |Attr| Reset Value 
sw_sav_act1l 

ae refaw foxc | SAV for even field active. 
sw_eav_blk0O 

ie EAV for odd field blank. 


sw_sav_blk0O 

iis SAV for odd field blank. 
sw_eav_act0O 

a EAV for odd field active. 
sw_sav_act0O 

fa SAV for odd field active. 


VICAP_ DVP CROP SIZE 
Address: Operational Base + offset (0x0028) 


| Bit |Attr| Reset Value Description 
31:29|RO_|oxo_ reserved 


: sw_height 
28:16|RWw [oxote0 The expected height of received image. 


15:13|RO_|0xo reserved 


sw_width 
12:0 |RW 2 a 
12:0 fw ean The expected width of received image. 


VICAP_ DVP CROP START 
Address: Operational Base + offset (0x002C) 


Bit |Attr| Reset Value 
31:29|RO_|0xo_ reserved 


. sw_start_y 
os 16 Rw eee The vertical ordinate of the start point. 


15:13|RO_|0xo reserved 


sw_start_x 
aebis The horizontal ordinate of the start point. 


VICAP_DVP_FRMO ADDR _Y_ IDO 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value Description 
sw_frameO_addr_y_idO 
1:0 |RW 0 = = —Y— 
1:0 Jaw icaapa cage DVP path frameO y address. 


VICAP_ DVP FRMO ADDR UV_ IDO 
Address: Operational Base + offset (0x0034) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_idO 
ciceaepareer DVP path frameO uv address. 


VICAP_DVP_FRM1 ADDR _Y_IDO 
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Address: Operational Base + offset (0x0038) 


Bit |Attr} Reset Value Description 


; sw_framel_addr_y_id1 
cepa mie DVP path frame y address. 
VICAP_DVP_FRM1 ADDR _ UV IDO 
Address: Operational Base + offset (0x003C) 


| Bit |Attr|Reset Value] = (éescription 
sw_framei_addr_uv_idO 
1:0 |RW a - od ers 
i:0 Jaw coaaeaiae DVP path framel uv address. 
VICAP_ DVP FRMO ADDR Y ID1 
Address: Operational Base + offset (0x0040) 


| Bit |Attr|ResetValue|sCéiescription — 
: sw_frameO_addr_y_id1 
exponooner DVP path frameO y address for id1. 


VICAP_DVP_FRMO ADDR _UV_ID1 
Address: Operational Base + offset (0x0044) 


| Bit |Attr Reset Value Description 
sw_frameO_addr_uv_idi 
exOUEE ean? DVP path frameO uv address for id1. 


VICAP_ DVP FRM1 ADDR Y ID1 
Address: Operational Base + offset (0x0048) 


| Bit |Attr/ResetValue| SC eccrription = 
sw_framei_addr_y_id1 
1:0 |RW = = —t— 
1:0 Jaw ee eeoen DVP path framei y address for id1. 


VICAP_ DVP FRM1 ADDR UV ID1 
Address: Operational Base + offset (0x004C) 


| Bit |Attr|Reset Value] sCéescription 
sw_framel_addr_uv_id1 
expueponne DVP path framei uv address for id1. 


VICAP_DVP_FRMO ADDR _Y_ ID2 
Address: Operational Base + offset (0x0050) 


Bit [attr [Reset Value 


sw_frameO_addr_y_id2 
1: RW = - —Y— 
1:0 Jaw eae DVP path frameO y address for id2. 


VICAP DVP FRMO ADDR UV ID2 
Address: Operational Base + offset (0x0054) 
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| Bit _|Attr| Reset Value 
31:0 |RW 


sw_frameO_addr_uv_id2 
eieheaciek as DVP path frameO uv address for id2 
VICAP_DVP_FRM1 ADDR Y ID2 
Address: Operational Base + offset (0x0058) 


Reset Value 


sw_framei_addr_y_id2 
1: RW 2 a re 
e ONDE oor DVP path frameil y address for id2. 


VICAP_ DVP FRM1 ADDR UV ID2 
Address: Operational Base + offset (Ox005C) 


sw_framel_addr_uv_id2 
EoEP BNE Ox DOO EOOE DVP path framei uv address for id2. 
VICAP_DVP_FRMO ADDR _ Y_ID3 
Address: Operational Base + offset (0x0060) 


; sw_frameO_addr_y_id3 
£0 RW /Oxdo000000 DVP path frameO y address for id3. 


VICAP_ DVP FRMO ADDR UV _ ID3 
Address: Operational Base + offset (0x0064) 


sw_frameO_addr_uv_id3 
1:0 |RW ot 7 yee 
: oe DVP path frameO uv address for id3. 
VICAP_ DVP FRM1 ADDR Y ID3 
Address: Operational Base + offset (0x0068) 


Reset Value 


; sw_framei_addr_y_id3 
pt RE Ong Onone oe DVP path framei y address for id3. 


VICAP_DVP_FRM1 ADDR_UV_ID3 
Address: Operational Base + offset (Ox006C) 


[Bit [attr| Reset Value 


sw_framel_addr_uv_id3 
en Re Oxconondee DVP path framei uv address for id3. 


VICAP_ DVP VIR LINE WIDTH 
Address: Operational Base + offset (0x0070) 


Attr/| Reset Value 
31:20|RO_|0x000 
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| Bit _|Attr| Reset Value 


vir_line_width 
nx0un00 DVP path virtual line width. 


VICAP_DVP_LINE INT NUM_IDO 1 
Address: Operational Base + offset (0x0074) 


Bit |Attr| Reset Value 


line_int_mode_id1 
31 RW |0x0 1'b0O: One-time mode 
1'b1: Circular mode 


30:29/RO_|oxo reserved 


sw_line_int_num_id1 
For one-time mode, if line_int_num_idi=100, then channel 1 
receive 100th line,the line_id1_intst will be 1. 
28:16;RW 4 ‘ wee 
me oxouae For circular mode, if line_int_num_id1=100, then channel 1 
receive 100th line20Oth line30Oth line the line_id1_intst will be 
Ds 


line_int_mode_idO 
15 RW |0x0 1'bO: One-time mode 
1'b1: Circular mode 


14:13/RO_|oxo_ reserved 


sw_line_int_num_idO 
For one-time mode, if line_int_num_idO=100, then channel O 
receive 100th line, the line_idO_intst will be 1. 

PEO RM, |ORDEAS For circular mode, if line_int_num_idO=100, then channel 0 
receive 100th line2OOth line30Oth line the line_idO_intst will be 
1. 


VICAP_DVP_LINE INT NUM_ID2 3 
Address: Operational Base + offset (0x0078) 


Bit |Attr| Reset Value 


line_int_mode_id3 
31 RW |0x0 1'bO: One-time mode 
1'b1: Circular mode 


30:29/RO_|oxo reserved 


sw_line_int_num_id3 
For one-time mode, if line_int_num_id3=100, then channel 3 
receive 100th line,the line_id3_intst will be 1. 

EEO EWN ROO s2 For circular mode, if line_int_num_id3=100, then channel 3 
receive 100th line200th line300th line.....the line_id3_intst will be 
1. 


line_int_mode_id2 
15 RW {0x0 1'b0O: One-time mode 
1'b1: Circular mode 


14:13/RO_loxo reserved 
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| Bit |Attr| Reset Value 


sw_line_int_num_id2 
For one-time mode, if line_int_num_id2=100,then channel 2 


receive 100th line, the line_id2_intst will be 1. 

For circular mode, if line_int_num_id2=100, then channel 2 
receive 100th line200th line300th line.....the line_id2_intst will be 
1 


12:0 |RW |0x0040 


VICAP_DVP_LINE CNT IDO 1 
Address: Operational Base + offset (0x007C) 


Reset Value 
Ox0 
0x0000 ro_line_cnt_idi 
Current line count. 
ice 
li t_i 
13 0x0000 pone ent a0 
Current line count. 
VICAP_DVP_LINE CNT ID2 3 
Address: Operational Base + offset (0x0080) 


0x0000 ro_line_cnt_id3 
Current line count. 


0x0000 ro_line cotid2 
Current line count. 
VICAP DVP PIX NUM IDO 
Address: Operational Base + offset (0x0084) 


Bit |attr|ResetValue/ ieescription 
31:30[RO oxo reserved 


; ro_uv_pix_num_id0O 
29:16|R0_foxoo0o The idO UV pixel number in one line. 


15:14]RO_ [Oxo reserved —ssCsisdC 
ro_y_pix_num_id0O 

13: 

13:0 [ko ans The idO Y pixel number in one line. 


VICAP DVP LINE NUM IDO 
Address: Operational Base + offset (0x0088) 


Bit |Attr] Reset Value 
31:30|RO_|0xo_ reserved 


ro_uv_line_num_idO 
29:16|R0 |ox0000 The idO UV line number in one frame. 


i5:14)RO_loxo reserved 
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| Bit |Attr| Reset Value 


; ro_y_line_num_idO 
13:0 |ro | onases The idO Y line number in one frame. 


VICAP_DVP_PIX_NUM_ID1 
Address: Operational Base + offset (Ox008C) 


| Bit |Attr| Reset Value Description 
31:30[RO_|oxo reserved 


; ro_uv_pix_num_id1 
29:16|Ro_ |ox0000 The id1 UV pixel number in one line. 


15:14|RO [oxo reserved 
; ro_y_pix_num_id1 
13:0 |ro | asus The id1 Y pixel number in one line. 


VICAP_DVP_LINE NUM _ID1 
Address: Operational Base + offset (0x0090) 


Bit [attr [Reset Value 
31:30|RO [oxo —iresewed—OC=“‘*‘“—*S*~“‘“‘*‘“*s*s‘“‘“‘S~SCSS*SCSC<C~S~S~* 


ro_uv_line_num_idi 
29:16|Ro_foxo000 The idi UV line number in one frame. 


15:14RO [oxo reserved sid 
; ro_y_line_num_id1 
13:0 [Ro Oeyoee The idi Y line number in one frame. 


VICAP DVP PIX NUM ID2 
Address: Operational Base + offset (0x0094) 


Bit |Attr| Reset Value 
31:30|RO_|oxo_ reserved 


; ro_uv_pix_num_id2 
29:16|R0_foxo000 The id2 UV pixel number in one line. 


15:14]RO_ [Oxo |reserved Cid 
. ro_y_pix_num_id2 
13:0 [ko eee The id2 Y pixel number in one line. 


VICAP_ DVP LINE NUM ID2 
Address: Operational Base + offset (0x0098) 


Bit |Attr] Reset Value 
31:30|RO_|0xo_ reserved 


ro_uv_line_num_id2 
29:16|R0 |ox0000 The id2 UV line number in one frame. 


15:14]RO [Oxo reserved isis 
; ro_y_line_num_id2 
13:0 [ko oxueee The id2 Y line number in one frame. 


VICAP_DVP_PIX NUM_ID3 
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Address: Operational Base + offset (Ox009C) 


Bit |Attr} Reset Value Description 


reserved 


ro_uv_pix_num_id3 
The id3 UV pixel number in one line. 


ro_y_pix_num_id3 
The id3 Y pixel number in one line. 


VICAP_ DVP LINE NUM _ ID3 
Address: Operational Base + offset (OxO0A0) 


VICAP_ DVP SYNC HEADER 
Address: Operational Base + offset (Ox00A4) 


Reset Value 
ro_sync_header_7 
ro_sync_header_6 
ro_sync_header_5 
ro_sync_header_4 
PO Emnee 


ro_sync_header_3 
po mtn 
ro_sync_header_2 
ro_sync_header_1 
ro_sync_header_0O 


Sync header 0. 
Header 0 is the latest, and header 7 is the earliest. 


AN 


WwW N 
oO 


VICAP MIPIO IDO CTRLO 
Address: Operational Base + offset (0x0100) 
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Reset Value 


sw_vc_hdr_id_main_id0O 

ae The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_idO 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'bO0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_idO 

Enable dma transport idO. 

1'bO: Disable 

1'b1: Enable 

sw_align_idO 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when raw uncompacted mode. 
sw_command_mode_en_id0O 

Select command mode for idO. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_idO 

If sw_mipi0O_on_hdr_mode_idO=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_idO=1, idO channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_idO 

2'b00: Normal mode(no HDR) 

2'b0O1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id0O 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 

sw_yuyv_out_order_idO 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'bi1: YVYU 
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| Bit |Attr| Reset Value 


sw_yuyv_in_order_idO 

2'b00: UYVY(CSI-2 standard) 
RW |0x0 2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 


sw_dt_idO 

Data type for idO. 
sw_vc_idO 
Virtual channel for idO. 


sw_wrddr_type_idO 
The write ddr type of idO. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_id0O 

Enable to crop for idQO. 
oe 1'bO: Disable 

1'b1: Enable 


sw_parse_type_idO 
The parse type of idO. 
: For raw8/rgb888 
: For raw10 
: For rawi2 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_idO 
Enable to capture idO. 
1'b0O: Disable 
1'b1: Enable 


ee 
ro 


VICAP MIPIO IDO CTRLi 
Address: Operational Base + offset (0x0104) 


reserved 


sw_height_idO 


Height for idO. 


reserved 
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| Bit |Attr| Reset Value 


sw_width_id0O 


Width for idO. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 
If sw_crop_en_idO is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPIO ID1 CTRLO 
Address: Operational Base + offset (0x0108) 


Reset Value 


sw_vc_hdr_id_main_id1 

0x0 The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id1 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'b0O0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id1 

Enable dma transport id1. 

1'bO: Disable 

1'b1: Enable 

sw_align_id1 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_id1i 

Select command mode for id1. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id1 

If sw_mipiO_on_hdr_mode_idi=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id1=1, id1 channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_id1 

2'b00: Normal mode(no HDR) 

2'bO1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id1 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 
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| Bit |Attr| Reset Value 


sw_yuyv_out_order_id1 

2'b00: UYVY(CSI-2 standard) 
19:18/RW |0x0 2'b01: VYUY 

2'b10: YUYV 

2'bi1: YVYU 

sw_yuyv_in_order_id1 

2'b00: UYVY(CSI-2 standard) 
17:16;/RW |0x0 2'b01: VYUY 

2'b10: YUYV 

2'bi1: YVYU 


sw_dt_id1 
a Data type for id1. 
0x0 sw_vc_id1 
Virtual channel for id1. 


sw_wrddr_type_id1i 
The write ddr type of id1. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_id1 
Enable to crop for id1. 
1'bO: Disable 

1'b1: Enable 


sw_parse_type_id1 
The parse type of id1. 
: For raw8/rgb888 
: For rawi10 
: For raw12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_id1 
Enable to capture id1. 
1'bO: Disable 
1'b1: Enable 


VICAP MIPIO ID1 CTRLi 
Address: Operational Base + offset (0x010C) 


rit [attr[Reset Value] —=S=SS~*~*~«éi ie scriptionSSSSCSCS~*S 
31:30|R0_[ox0 


WwW 
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| Bit _|Attr| Reset Value 


sw_height_id1 
= nd hao Height for id1. 


15:14/RO_|0xo reserved 


sw_width_id1i 

Width for id1.if sw_wrddr_type is rgb888,then the width is equal 
to the number of bytes(not pixel). 

If sw_crop_en_id1 is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_ MIPIO ID2 CTRLO 
Address: Operational Base + offset (0x0110) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id2 

0x0 The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id2 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id2 

Enable dma transport id2. 

1'bO: Disable 

1'b1: Enable 

sw_align_id2 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_id2 

Select command mode for id2. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id2 

If sw_mipiO_on_hdr_mode_id2=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id2=1, id2 channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_id2 

2'b00: Normal mode(no HDR) 

2'bO1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 
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| Bit _|Attr| Reset Value 


sw_hdr_mode_id2 
2'b00: HDR distinguished by virtual channel 
21:20;RW |0x0 2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 
sw_yuyv_out_order_id2 
2'b00: UYVY(CSI-2 standard) 
19:18/RW |0x0 2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 
sw_yuyv_in_order_id2 
2'b00: UYVY(CSI-2 standard) 
17:16)/RW |0x0O 2'b01: VYUY 
2'b10: YUYV 
2'b11: YVYU 


sw_dt_id2 

Data type for id2. 
sw_vc_id2 
Virtual channel for id2. 


sw_wrddr_type_id2 
The write ddr type of id2. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_id2 

6x6 Enable to crop for id2. 
1'bO: Disable 
1'b1: Enable 


sw_parse_type_id2 
The parse type of id2. 
: For raw8/rgb888 
: For rawi10 
: For raw12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_id2 
Enable to capture id2. 
1'bO: Disable 
1'b1: Enable 


eae 
pa ee 
au 
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VICAP MIPIO ID2 CTRL1 
Address: Operational Base + offset (0x0114) 


bit [attr[Reset Value/ __Deseription 
Se CCC 


sw_height_id2 
exenne ee for id2. 


sahio- oe —— reserved 


sw_width_id2 

Width for id2.if sw_wrddr_type is rgb888,then the width is equal 
to the number of bytes(not pixel). 

If sw_crop_en_id2 is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPIO ID3 CTRLO 
Address: Operational Base + offset (0x0118) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id3 

eG The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id3 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 

Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id3 

Enable dma transport id3. 

1'b0O: Disable 

1'b1: Enable 


i 
sw_align_id3 

0x0 1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 

om 


sw_command_mode_en_id3 

Select command mode for id3. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id3 

If sw_mipiO_on_hdr_mode_id3=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id3=1, id3 channel will capture the 
line which line count value equal to 1. 


25:24|R 
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Reset Value 


sw_on_hdr_mode_id3 

2'b00: Normal mode(no HDR) 

2'b0O1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id3 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 

sw_yuyv_out_order_id3 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 

sw_yuyv_in_order_id3 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 


sw_wrddr_type_id3 
The write ddr type of id3. 
3'b000: Raw-compact 
3'b001: Raw-uncompact 
3'b010: YUV packet 
3'b011: YUV 400 
3'b100: YUV 422sp 
3'b101: YUV 420sp 
Others: Reserved 
sw_crop_en_id3 
Enable to crop for id3. 
1'bO: Disable 
1'b1: Enable 
sw_parse_type_id3 
The parse type of id3. 
3'b000: For raw8/rgb888 
: For rawi10 
: For rawi12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
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| Bit |Attr| Reset Value 


sw_cap_en_id3 

Enable to capture id3. 
ele baie 1'bO: Disable 

1'b1: Enable 


VICAP_MIPIO_ ID3_CTRL1 
Address: Operational Base + offset (0x011C) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


sw_height_id3 
29:16|RW a me 
o:ielaw ea Height for id3. 


i5:14/RO_|oxo reserved 


sw_width_id3 

13:0 IRw {oxo000 Width for id3.if sw_wrddr_type is rgb888,then the width is equal 
to the number of bytes(not pixel). 
If sw_crop_en_id3 is enable the width value must be 4 aligned. 


VICAP_MIPIO_ CTRL 
Address: Operational Base + offset (0x0120) 


Bit [Attr|Reset Value 
31:20|RO_[0x000 


sw_soft_rst_mode 
2'bO0: Soft reset and protect toisp path frame integrity 
19:18/RW loxo 2'b0O1: Soft reset and protect toisp path frame integrity and pull 
down sw_cap_en automatically 
2'b10: Soft reset directly 
2'b11: Reserved 
sw_soft_rst 
17 rw loxo 1'bO: Not reset 
1'b1: Reset the VICAP MIPIO path(except MMU/AXI MASTER/REG 
FILE) 


sw_dma_rst 
16 RW {0x0 Write 1 will reset VICAP MIPIO path dma. 
When this bit change to 0, dma is reseted completely. 
Press value. 
SW_press_en 
12 RW |0x0 1'bO: Disable press 
1'b1: Enable press 
11:8 [RO |oxo reserved 


sw_hurry_value 
Hurry value. 
sw_hurry_en 

4 RW {0x0 1'bO: Disable hurry 
1'b1: Enable hurry 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2110 


RKRK3588 TRM-Part1 


| Bit |Attr| Reset Value 


3 RO {0x0 reserved 
sw_water_line 
2'b00: 75% 

2:1 |RW |Ox0 2'b01: 50% 
2'b10: 25% 
2'b1i1: 0% 


sw_cap_en 
RW |0x0 1'bO: Disable capture all id 
1'b1: Enable capture all id. 


VICAP_ MIPIO FRAMEO ADDR Y IDO 
Address: Operational Base + offset (0x0124) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_idO 
31:0 |RW |OxOO0000000 |First address of even frame for IDO Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPIO_ FRAME1 ADDR_Y IDO 
Address: Operational Base + offset (0x0128) 


Bit [Attr[ Reset Value 


sw_framei_addr_y_idO 
31:0 |RW |OxOO0000000 |First address of odd frame for IDO Y path(must be aligned to 
double word). 


VICAP_MIPIO_ FRAMEO ADDR_UV_IDO 
Address: Operational Base + offset (0x012C) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_idO 
31:0 |RW |OxO0000000 |First address of even frame for IDO UV path(must be aligned to 
double word). 


VICAP MIPIO FRAME1 ADDR UV IDO 
Address: Operational Base + offset (0x0130) 


Bit |Attr] Reset Value 


sw_framei_addr_uv_idO 
31:0 J|RW |OxOO0000000 |First address of odd frame for IDO UV path(must be aligned to 
double word). 


VICAP MIPIO VLW_IDO 
Address: Operational Base + offset (0x0134) 


Bit [attr [Reset Value 
31:20|RO_[0x000 


sw_vliw_idO 
19:0 |RW |0x00000 Virtual line width of even frame for IDO path(must be aligned to 
double word). 
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VICAP MIPIO FRAMEO ADDR Y ID1 
Address: Operational Base + offset (0x0138) 


Bit [Attr[ Reset Value 


sw_frameO_addr_y_idi 
31:0 |RW |OxOO0000000 |First address of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPIO FRAME1 ADDR Y ID1 
Address: Operational Base + offset (0x013C) 


Bit |Attr| Reset Value 


sw_framei_addr_y_idi 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPIO FRAMEO ADDR UV ID1 
Address: Operational Base + offset (0x0140) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_id1 
31:0 |RW |OxOO0000000 |First address of even frame for ID1 UV path(must be aligned to 
double word). 


VICAP_MIPIO FRAME1 ADDR UV_ID1i 
Address: Operational Base + offset (0x0144) 


Bit [attr [Reset Value 


sw_framei_addr_uv_id1 
31:0 |RW |OxO0000000 |First address of odd frame for ID1 UV path(must be aligned to 
double word). 


VICAP MIPIO VLW ID1 
Address: Operational Base + offset (0x0148) 


Bit |Attr| Reset Value 
31:20|RO_|0x000 


sw_vlw_id1 
19:0 |RW |0x00000 Virtual line width of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPIO_ FRAMEO ADDR _Y ID2 
Address: Operational Base + offset (0x014C) 


Bit [attr [Reset Value 


sw_frameO_addr_y_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPIO FRAME1 ADDR _ Y ID2 
Address: Operational Base + offset (0x0150) 
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| Bit _|Attr| Reset Value 


sw_framei_addr_y_id2 
31:0 |RW |OxOO0000000 |First address of odd frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPIO FRAMEO ADDR UV_ ID2 
Address: Operational Base + offset (0x0154) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 UV path(must be aligned to 
double word). 


VICAP MIPIO FRAME1 ADDR UV ID2 
Address: Operational Base + offset (0x0158) 


Bit |Attr| Reset Value 


sw_framei_addr_uv_idO 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID2 UV path(must be aligned to 
double word). 


VICAP MIPIO VLW_ID2 
Address: Operational Base + offset (0x015C) 


[eit [attr[Reset Value] —=SS=S~*~*~«éi iescriptionSSSCSC~S~S~*S 
31:20|RO_[0x000 


sw_vliw_id2 
19:0 |RW |0x00000 Virtual line width of even frame for ID2 path(must be aligned to 
double word). 


VICAP MIPIO FRAMEO ADDR Y ID3 
Address: Operational Base + offset (0x0160) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_id3 
31:0 |RW |OxOO000000 |First address of even frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPIO FRAME1 ADDR _ Y ID3 
Address: Operational Base + offset (0x0164) 


Bit [Attr|Reset Value 


sw_framei_addr_y_id3 
31:0 |RW |OxOO0000000 |First address of odd frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPIO FRAMEO ADDR UV_ID3 
Address: Operational Base + offset (0x0168) 
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| Bit _|Attr| Reset Value 


sw_frameO_addr_uv_id3 
31:0 |RW |OxOO0000000 |First address of even frame for ID3 UV path(must be aligned to 
double word). 


VICAP MIPIO FRAME1 ADDR UV_ID3 
Address: Operational Base + offset (0x016C) 


| Bit |Attr| Reset Value 


sw_framei_addr_uv_id3 
31:0 |RW |OxOO0000000 |First address of odd frame for ID3 UV path(must be aligned to 
double word). 


VICAP MIPIO VLW_ ID3 
Address: Operational Base + offset (0x0170) 


Bit |Attr] Reset Value 
31:20|/RO_|0x000 


sw_vliw_id3 
19:0 |RW |0x00000 Virtual line width of even frame for ID3 path(must be aligned to 
double word). 


VICAP_MIPIO_INTEN 
Address: Operational Base + offset (0x0174) 


size_err_id3_inten 
1'bO: Disable 
1'b1: Enable 
size_err_id2_inten 
1'bO: Disable 
1'b1: Enable 
size_err_id1_inten 
1'bO: Disable 
1'b1: Enable 
size_err_idO_inten 
1'bO: Disable 
1'b1: Enable 
line_id3_inten 
1'bO: Disable 
1'b1: Enable 
line_id2_inten 
1'bO: Disable 
1'b1: Enable 
line_id1i_inten 
1'bO: Disable 
1'b1: Enable 
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Attr| Reset Value 


line_idO_inten 

1'b0O: Disable 

1'b1: Enable 

csi2rx_fifo_overflow_inten 

1'bO: Disable 

1'b1: Enable 

bandwidth_lack_inten 

1'bO: Disable 

1'b1: Enable 

dma_uv_fifo_overflow_inten 

Enable the interrupt of dma fifo overflow of MIPI uv path or LVDS 
id1 path. 

1'bO: Disable 

1'b1: Enable 

dma_y_fifo_overflow_inten 

Enable the interrupt of dma fifo overflow of MIPI y path or LVDS 
idO path. 

1'bO: Disable 

1'b1: Enable 

framei_dma_end_id3_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id3_inten 

Enable the interrupt of end of even frame for ID3. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_id2_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id2_inten 

Enable the interrupt of end of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_idi_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idi_inten 

Enable the interrupt of end of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 
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frame1l_dma_end_id0O_inten 

Enable the interrupt of end of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idO_inten 

Enable the interrupt of end of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 

framei_start_id3_inten 

Enable the interrupt of start of odd frame for ID3. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id3_inten 

Enable the interrupt of start of even frame for ID3. 
1'b0O: Disable 

1'b1: Enable 

framei_start_id2_inten 

Enable the interrupt of start of odd frame for ID2. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id2_inten 

Enable the interrupt of start of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_start_idi_inten 

Enable the interrupt of start of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_start_idi_inten 

Enable the interrupt of start of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

framei_start_idO_inten 

Enable the interrupt of start of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_start_idO_inten 

Enable the interrupt of start of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 


VICAP MIPIO INTSTAT 
Address: Operational Base + offset (0x0178) 


Bit |Attr| Reset Value 
0x0 
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size_err_id3_intst 

1'bO: No interrupt 

1'b1: Interrupt 
size_err_id2_intst 

1'bO: No interrupt 

1'b1: Interrupt 
size_err_id1_intst 

1'bO: No interrupt 

1'b1: Interrupt 
size_err_idO_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_id3_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_id2_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_idi_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_idO_intst 

1'bO: No interrupt 

1'b1: Interrupt 
csi2rx_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
bandwidth_lack_intst 
1'bO: No interrupt 

1'b1: Interrupt 
dma_uv_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
dma_y_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
framei_dma_end_id3_intst 
1'bO: No interrupt 

1'b1: Interrupt 
frameO_dma_end_id3_intst 
1'bO: No interrupt 

1'b1: Interrupt 
framei_dma_end_id2_intst 
1'bO: No interrupt 

1'b1: Interrupt 
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frameO_dma_end_id2 


1'bO: No interrupt 
1'b1: Interrupt 
framei_dma_end_idi 


1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_id1 


1'bO: No interrupt 
1'b1: Interrupt 
frame1_dma_end_id0O 


1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_id0O 


1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idi_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idi_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 


VICAP MIPIO LINE INT NUM IDO i 
Address: Operational Base + offset (0x017C) 
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| Bit _|Attr| Reset Value 


line_int_mode_id1 
31 RW |0x0 1'b0O: One-time mode 
1'b1: Circular mode 


30 |RO_|oxo reserved 


line_int_num_id1 
For one-time mode, if line_int_num_idi=100, then channel 1 
receive 100th line,the line_id1i_intst will be 1. 
29:16|)RW 4 ’ a a 
pine oxpeae For circular mode, if line_int_num_id1=100, then channel 1 
receive 100th line200th line300th line the line_id1_intst will be 
1. 


line_int_mode_idO 
15 RW |0x0 1'bO: One-time mode 
1'b1: Circular mode 


14 |RO_|oxo reserved 


line_int_num_idO 
For one-time mode, if line_int_num_idO=100, then channel 0 
receive 100th line, the line_idO_intst will be 1. 
13: RW 4 é eal 
ae oxOne® For circular mode, if line_int_num_idO=100, then channel O 
receive 100th line2OOth line30Oth line the line_idO_intst will be 
1. 


VICAP MIPIO LINE INT NUM ID2 3 
Address: Operational Base + offset (0x0180) 


Bit [attr[ Reset Value 


line_int_mode_id3 
31 RW |0x0 1'b0O: One-time mode 
1'b1: Circular mode 


30__|RO_|oxo reserved 


line_int_num_id3 
For one-time mode, if line_int_num_id3=100, then channel 3 
receive 100th line, the line_id3_intst will be 1. 

Boe RW | PxO0N0 For circular mode, if line_int_num_id3=100, then channel 3 
receive 100th line2OOth line30Oth line the line_id3_intst will be 
1. 


line_int_mode_id2 
15 RW |0x0 1'b0O: One-time mode 
1'b1: Circular mode 


ia |RO_|oxo reserved 


line_int_num_id2 
For one-time mode, if line_int_num_id2=100, then channel 2 
receive 100th line,the line_id2_intst will be 1. 
13: RW 4 : rons las 
eae ono For circular mode, if line_int_num_id2=100, then channel 2 
receive 100th line2O0Oth line3OOth line the line_id2_intst will be 
1. 
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VICAP MIPIO LINE CNT IDO 1 
Address: Operational Base + offset (0x0184) 


Bit |Attr| Reset Value 
31:30|RO_|oxo_ reserved 


ro_line_cnt_id1 
29:16|Ro_foxo00o Current line count for id1. 


15:14[RO_|oxo reserved 
ro_line_cnt_idO 
13:0 [ko irae Current line count for idO. 


VICAP MIPIO LINE CNT ID2 3 
Address: Operational Base + offset (0x0188) 


| Bit |Attr| Reset Value Description 
31:30/RO_|oxo reserved 


ro_line_cnt_id3 
29:16|R0_|oxo00o Current line count for id3. 


15:14]RO_ [Oxo reserved —CssCsisdCY 
ro_line_cnt_id2 
13:0 [Ro Pewee Current line count for id2. 


VICAP MIPIO IDO CROP START 
Address: Operational Base + offset (0x018C) 


| Bit |Attr| Reset Value Description 
31:30[RO_|oxo reserved 


sw_start_y_idO 
29:16|/RW 0 
slaw ima The start y coordinate for idO. 
15:14[RO [Oxo reserved 


sw_start_x_id0O 

The start x coordinate for idO, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPIO ID1i CROP START 
Address: Operational Base + offset (0x0190) 


rit [attr[Reset Value 
31:30|RO [oxo —iresewed ~——SOC—“‘*‘“*S*S*S‘“‘“S*S*S*“‘“‘“‘SC<~S*~S~*S 


sw_start_y_id1 
29:16|/RW 
i claw cad The start y coordinate for id1. 


i5:14|RO |oxo reserved 


sw_start_x_id1 

The start x coordinate for id1,if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPIO ID2 CROP START 
Address: Operational Base + offset (0x0194) 
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| Bit |Attr| Reset Value 


RO |0x0 reserved 


sw_start_y_id2 
The start y coordinate for id2. 


sw_start_x_id2 

13:0 IRw |ox0000 The start Re COOraINatS Pe id2, if sw_wrddr_type is rgb888,then 
the start x is measured in byte. 
The start x value must be 4 aligned. 

VICAP MIPIO ID3 CROP START 

31:30[RO oxo reserved 

tart 

29:16] RW sw_start_y_id3 

15:14[RO [Oxo reserved 
sw_start_x_id3 

13:0 IRw |oxo000 The start A COCA ote 1p id3, if sw_wrddr_type is rgb888,then 
the start x is measured in byte. 
The start x value must be 4 aligned. 

| Bit |Attr| Reset Value 
ro_frame_num_end_vc0O 

31:16|R0_foxoo0o The frame number of frame end of virtual channel 0. 

15:0 RO 

Address: Operational Base + offset (0x01A0) 

Reset Value 
VICAP_MIPIO FRAME NUM VC2 
Address: Operational Base + offset (0x01A4) 


29:16|}RW |0x0000 
Address: Operational Base + offset (0x0198) 
0x0000 in ae 
VICAP MIPIO FRAME NUM VCO 
0x0000 ro_frame_num_start_vcO 
The frame number of frame start of virtual channel O. 
ro_frame_num_end_vc1 
OxOOR0 The frame number of frame end of virtual channel 1. 
Reset Value 


15:14/RO [oxo reserved —(Csi‘—SCisdY 
| Bit |Attr| Reset Value 
The start y coordinate for id3. 
Address: Operational Base + offset (0x019C) 
VICAP MIPIO FRAME NUM VC1 
ro_frame_num_start_vci 
0x0000 . 
The frame number of frame start of virtual channel 1. 
frame_num_end_vc2 
0x0000 ee eee i . 
The frame number of frame end of virtual channel 2. 


0x0000 ro_frame_num_start_vc2 
The frame number of frame start of virtual channel 2. 
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VICAP_ MIPIO FRAME NUM _VC3 
Address: Operational Base + offset (0x01A8) 


| Bit_|Attr| Reset Value 


ro_frame_num_end_vc3 
31:16|R0_foxoo0o The frame number of frame end of virtual channel 3. 


15-0 0x0000 ro_frame_num_start_vc3 
: The frame number of frame start of virtual channel 3. 


VICAP MIPIO IDO EFFECT CODE 
Address: Operational Base + offset (Ox01AC) 


| Bit |Attr| Reset Value Description 
31:30[RO_|Oxo reserved 


sw_sony_effect_code1_idO 
29:16|/RW 
i slaw eases Effect code of idO for sony sensor. 


15:14|RO [oxo reserved 
; sw_sony_effect_code0O_idO 
exgode Effect code of idO for sony sensor. 


VICAP_MIPIO ID1 EFFECT CODE 
Address: Operational Base + offset (0x01B0) 


| Bit |Attr Reset Value Description 
31:30|RO_|oxo reserved 


sw_sony_effect_code1_id1 
29:16|RW 
= slaw sastesaa Effect code of id1 for sony sensor. 


15:14|RO_|oxo reserved 
sw_sony_effect_codeO_id1 

13:0 |RW 

13:0 |aw ini Effect code of id1 for sony sensor. 


VICAP_MIPIO ID2 EFFECT CODE 
Address: Operational Base + offset (0x01B4) 


Bit [attr| Reset Value 
31:30|RO [oxo —iresewed—OC=“‘“s*S*~‘“‘“‘*S*S*SC“‘“‘“‘S*S*S*‘“~*~S*~*S 


: sw_sony_effect_code1_id2 
pa 16(RW | ieee Effect code of id2 for sony sensor. 


15:14|RO_|ox0 reserved 
sw_sony_effect_code0_id2 

13:0 |RW 

13:0 Jaw peau Effect code of id2 for sony sensor. 


VICAP MIPIO ID3 EFFECT CODE 
Address: Operational Base + offset (0x01B8) 


Bit |Attr] Reset Value 
31:30/RO [Oxo reserved 


: sw_sony_effect_code1_id3 
is 16|RW ee Effect code of id3 for sony sensor. 


i5:14)RO_loxo reserved 
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| Bit |Attr| Reset Value 


; sw_sony_effect_code0_id3 
oxeee Effect code of id3 for sony sensor. 


VICAP_MIPIO_ ON PAD VALUE 
Address: Operational Base + offset (Ox01BC) 


| Bit |Attr| Reset Value Description 
31:14|RO_|0x00000 


sw_on_pad_value 
13: RW 
13:0 |aw | ee Padding value for ON sensor. 
VICAP MIPIO SIZE NUM IDO 
Address: Operational Base + offset (0x01C0) 


Reset Value 


ro_line_num_idO 
Une The idO line number in one frame 


ro_pix_num_idO 
beak The idO pixel number in one line. 


VICAP MIPIO SIZE NUM IDi 
Address: Operational Base + offset (0x01C4) 


Reset Value 


ro_line_num_id1 
oxonee The idi line number in one frame. 


ro_pix_num_id1 
Oxo0R0 The id1 pixel number in one line. 


VICAP MIPIO SIZE NUM ID2 
Address: Operational Base + offset (0x01C8) 


eset Value 


ro_line_num_id2 
men008 The id2 line number in one frame. 


: 0x0 


| ro_pix_num_id2 
: Ox 000 The id2 pixel number in one line. 


VICAP MIPIO SIZE NUM _ ID3 
Address: Operational Base + offset (Ox01CC) 


rit [attr [Reset Value 
31:30|RO_[Ox0 
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nie Reset Value 


ro_line_num_id3 
jl et The id3 line number in one frame. 


a 
ro_pix_num_id3 
ale be The id3 pixel number in one line. 


VICAP MIPI1 IDO CTRLO 
Address: Operational Base + offset (0x0200) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id0O 

0x0 The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_idO 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_idO 

Enable dma transport idO. 

1'bO: Disable 

1'b1: Enable 

sw_align_idO 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_id0O 

Select command mode for idO. 

1'b0O: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_idO 

If sw_mipiO_on_hdr_mode_idO=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_idO=1, idO channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_idO 

2'b00: Normal mode(no HDR) 

2'bO1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 
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| Bit _|Attr| Reset Value 


sw_hdr_mode_id0O 
2'b00: HDR distinguished by virtual channel 
21:20;RW |0x0 2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 
sw_yuyv_out_order_idO 
2'b00: UYVY(CSI-2 standard) 
19:18/RW |0x0 2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 
sw_yuyv_in_order_idO 
2'b00: UYVY(CSI-2 standard) 
17:16;/RW |0x0 2'b01: VYUY 
2'b10: YUYV 
2'b1i1: YVYU 


sw_dt_idO 

Data type for idO. 
sw_vc_idO 
Virtual channel for idO. 


sw_wrddr_type_idO 
The write ddr type of idO. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_idO 
6x0 Enable to crop for idO. 
- 1'bO: Disable 
1'b1: Enable 


sw_parse_type_idO 
The parse type of idO. 
: For raw8/rgb888 
: For rawi10 
: For raw12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_idO 
Enable to capture idO. 
1'bO: Disable 
1'b1: Enable 


eae 
pa ee 
au 
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VICAP MIPI1 IDO CTRLi 
Address: Operational Base + offset (0x0204) 


bit [attr[Reset Value/ __Deseription 
CO 


sw_height_idO 
expe’ ee for idO. 


sahio- oe —— reserved 


sw_width_idO 

Width for idO. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 

If sw_crop_en_idO is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI1 ID1 CTRLO 
Address: Operational Base + offset (0x0208) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id1 

eG The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id1 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1i: Ensure hdr long exposure frame is captured firstly. 

Note: This register is available when sw_hdr_mode_idx=2'bO0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id1 

Enable dma transport id1. 

1'bO: Disable 

1'b1: Enable 


i 
sw_align_id1 

0x0 1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 

om 


sw_command_mode_en_id1i 

Select command mode for id1. 

1'b0O: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id1 

If sw_mipiO_on_hdr_mode_idi=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id1=1, id1 channel will capture the 
line which line count value equal to 1. 


25:24|R 
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Reset Value 


sw_on_hdr_mode_id1 

2'b00: Normal mode(no HDR) 

2'b0O1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id1 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 

sw_yuyv_out_order_id1 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 

sw_yuyv_in_order_id1 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 


sw_wrddr_type_id1i 
The write ddr type of id1. 
3'b000: Raw-compact 
3'b001: Raw-uncompact 
3'b010: YUV packet 
3'b011: YUV 400 
3'b100: YUV 422sp 
3'b101: YUV 420sp 
Others: Reserved 
sw_crop_en_id1 
Enable to crop for id1. 
1'bO: Disable 
1'b1: Enable 
sw_parse_type_id1 
The parse type of id1. 
3'b000: For raw8/rgb888 
: For rawi0 
: For rawi2 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
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| Bit |Attr| Reset Value 


sw_cap_en_id1 

Enable to capture id1. 
ae lee 1'bO: Disable 

1'b1: Enable 


VICAP MIPI1 ID1 CTRLi 
Address: Operational Base + offset (0x020C) 


Bit |Attr] Reset Value 
31:30|RO_|0xo_ reserved 


; sw_height_id1 
i5:14[RO [oxo reserved 
sw_width_id1i 
Width for id1. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 


If sw_crop_en_id1 is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPI1 ID2 CTRLO 
can aa Reset Base + offset (0x0210) 


sw_vc_hdr_id_main_id2 
The id that is the first coming. 

ete O RW 0x0 Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id2 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1i: Ensure hdr long exposure frame is captured firstly. 

Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 


sw_dma_en_id2 

Enable dma transport id2. 
Be <NOX0 1'b0: Disable 

1'b1: Enable 


sw_align_id2 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 
sw_command_mode_en_id2 

Select command mode for id2. 

1'b0O: Not command mode 

1'b1: Command mode 
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| Bit |Attr|ResetValue| iescription 
RW 


sw_on_hdr_line_cnt_id2 

If sw_mipiO_on_hdr_mode_id2=1(2), the line count value will 
25:24 0x0 circulate between 0~1(2). And if 

sw_mipiO_on_hdr_line_cnt_id2=1, id2 channel will capture the 

line which line count value equal to 1. 


sw_on_hdr_mode_id2 
2'b00: Normal mode(no HDR) 
2'b0O1: 2 frames HDR 
2'b10: 3 frames HDR 


N 
~ 
N 
N 
re) 
= 


2'b11: Reserved 


sw_hdr_mode_id2 
2'b00: HDR distinguished by virtual channel 
2'b01: HDR distinguished by line number(ON HDR mode) 


N 
ye) 
= 


2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 


sw_yuyv_out_order_id2 

2'b00: UYVY(CSI-2 standard) 
19:18/RW 2'b01: VYUY 

2'b10: YUYV 


2'b11: YVYU 


sw_yuyv_in_order_id2 

2'b00: UYVY(CSI-2 standard) 
17:16|RW 2'b01: VYUY 

2'b10: YUYV 


2'b11: YVYU 


: Raw-compact 

: Raw-uncompact 

: YUV packet 

: YUV 400 

: YUV 422sp 

: YUV 420sp 

: Reserved 
sw_crop_en_id2 
Enable to crop for id2. 
1'bO: Disable 
1'b1: Enable 
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| Bit _|Attr| Reset Value 


sw_parse_type_id2 
The parse type of id2. 
3'b000: For raw8/rgb888 
3'b001: For raw10 
ots (RW ORY 3'b010: For raw12 
3'b011: For raw14(data will be clipped to 12bit) 
3'b100: For yuv422 8bit 
Others: Reserved 


sw_cap_en_id2 

Enable to capture id2. 
pee hic 1'bO: Disable 

1'b1: Enable 


VICAP MIPI1 ID2 CTRL1 
Address: Operational Base + offset (0x0214) 


| Bit |Attr|ResetValue| ss Ciescription 
31:30/RO_|oxo reserved 


sw_height_id2 
29:16|RW a a 
s:i6law pee Height for id2. 


i5:14]RO [oxo reserved 


sw_width_id2 

13:0 IRw {ox0000 Width for id2. If sw_wrddr_type is rgeeee, then the width is 
equal to the number of bytes(not pixel). 
If sw_crop_en_id2 is enable the width value must be 4 aligned. 


VICAP_MIPI1 ID3 _CTRLO 
Address: Operational Base + offset (0x0218) 


Bit [attr| Reset Value 


sw_vc_hdr_id_main_id3 
The id that is the first coming. 
1: RW 
pine ox? Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id3 
1'bO: Not ensure hdr long exposure frame is captured firstly; 
29 rw loxo 1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 
sw_dma_en_id3 
Enable dma transport id3. 
cam ae ba 1'bO: Disable 
1'b1: Enable 
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Reset Value 


sw_align_id3 
1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 
sw_command_mode_en_id3 
Select command mode for id3. 
1'b0: Not command mode 
1'b1: Command mode 
sw_on_hdr_line_cnt_id3 
If sw_mipiO_on_hdr_mode_id3=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id3=1, id3 channel will capture the 
line which line count value equal to 1. 
sw_on_hdr_mode_id3 
2'b00: Normal mode(no HDR) 
2'bO1: 2 frames HDR 
2'b10: 3 frames HDR 
2'b11: Reserved 
sw_hdr_mode_id3 
: HDR distinguished by virtual channel 
: HDR distinguished by line number(ON HDR mode) 
: HDR distinguished by first 4pixel(SONY HDR mode) 
: Reserved 
sw_yuyv_out_order_id3 
2'b00: UYVY(CSI-2 standard) 
2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 
sw_yuyv_in_order_id3 
2'b00: UYVY(CSI-2 standard) 
2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 


sw_dt_id3 
aoe a oxo fM type for id3. 
sw_vc_id3 
oe pro NE channel for id3. 


La 
ron) 

re) 

= 


N 
Gi 
N 
aN 
re) 
= 


22|RW 


- 
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Reset Value 


sw_wrddr_type_id3 

The write ddr type of id3. 
3'b000: Raw-compact 
3'b001: Raw-uncompact 
3'b010: YUV packet 
3'b011: YUV 400 

3'b100: YUV 422sp 
3'b101: YUV 420sp 
Others: Reserved 
sw_crop_en_id3 

Enable to crop for id3. 
1'bO: Disable 

1'b1: Enable 
sw_parse_type_id3 

The parse type of id3. 
3'b000: For raw8/rgb888 
3'b001: For raw10 
3'b010: For raw12 
3'b011: For raw1i4(data will be clipped to 12bit) 
3'b100: For yuv422 8bit 
Others: Reserved 
sw_cap_en_id3 

Enable to capture id3. 
1'bO: Disable 

1'b1: Enable 


VICAP MIPI1 ID3 CTRL1 

Address: Operational Base + offset (0x021C) 

| Bit |Attr|Reset Value] = Céescription 

31:30[RO [oxo reserved 
sw_height_id3 

15:14|RO [ox 


sw_width_id3 
13:0 IRw {oxo000 Width for id3. If sw_wrddr_type is EgPese, then the width is 
equal to the number of bytes(not pixel). 
If sw_crop_en_id3 is enable the width value must be 4 aligned. 
VICAP_ MIPI1i CTRL 
Address: Operational Base + offset (0x0220) 


Attr|Reset Value| ieescription 
31:20]RO_|0x000 
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| Bit _|Attr| Reset Value 


sw_soft_rst_mode 
2'b00: Soft reset and protect toisp path frame integrity; 
19:18/RW oxo 2'b0O1: Soft reset and protect toisp path frame integrity and pull 
down sw_cap_en automatically; 
2'b10: Soft reset directly; 
2'b11: Reserved. 
sw_soft_rst 
17 rw loxo 1'bO: Not reset 
1'b1: Reset the VICAP MIPI1 path(except MMU/AXI MASTER/REG 
FILE) 
sw_dma_rst 
16 RW {0x0 Write 1 will reset VICAP MIPI1 path dma. 
When this bit change to 0,dma is reseted completely. 


15:13IRW |Ox0O sw_press_value 
Press value. 


SW_press_en 
12 RW |0x0 1'bO: Disable press 
1'b1: Enable press 


11:8 [RO |oxo| [reserved 
sw_hurry_value 

Hurry value. 

sw_hurry_en 
4 RW {0x0 1'bO: Disable hurry 

1'b1: Enable hurry 


3 |RO_|oxo reserved 


sw_water_line 
2'b00: 75% 
2:1 |RW {0x0 2'b01: 50% 
2'b10: 25% 
2'b11: 0% 


sw_cap_en 
RW |0x0 1'bO: Disable capture all id 
1'b1: Enable capture all id. 


VICAP_ MIPI1 FRAMEO ADDR Y IDO 
Address: Operational Base + offset (0x0224) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_idO 
31:0 |RW |OxOO0000000 |First address of even frame for IDO Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI1 FRAME1 ADDR _Y IDO 
Address: Operational Base + offset (0x0228) 
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| Bit _|Attr| Reset Value 


sw_framei_addr_y_id0O 
31:0 |RW |OxOO0000000 |First address of odd frame for IDO Y path(must be aligned to 
double word). 


VICAP_MIPI1 FRAMEO ADDR _UV_IDO 
Address: Operational Base + offset (0x022C) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_idO 
31:0 |RW |OxOO0000000 |First address of even frame for IDO UV path(must be aligned to 
double word). 


VICAP MIPI1 FRAME1 ADDR UV IDO 
Address: Operational Base + offset (0x0230) 


Bit |Attr| Reset Value 


sw_framei_addr_uv_idO 
31:0 J|RW |OxOO0000000 |First address of odd frame for IDO UV path(must be aligned to 
double word). 


VICAP MIPI1 VLW_IDO 
Address: Operational Base + offset (0x0234) 


[eit [attr[Reset Value] —=SS=S~*~*~«éi ia scription SSSSCSCS~S~S~* 
31:20|RO_[0x000 


sw_vlw_idO 
19:0 |RW |0x00000 Virtual line width of even frame for IDO path(must be aligned to 
double word). 


VICAP MIPI1 FRAMEO ADDR Y ID1 
Address: Operational Base + offset (0x0238) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_idi 
31:0 |RW |OxOO000000 |First address of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPI1 FRAME1 ADDR Y ID1 
Address: Operational Base + offset (0x023C) 


Bit [Attr[Reset Value 


sw_framei_addr_y_idi 
31:0 |RW |OxOO0000000 |First address of odd frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI1 FRAMEO ADDR_UV_ID1 
Address: Operational Base + offset (0x0240) 
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| Bit _|Attr| Reset Value 


sw_frameO_addr_uv_idi 
31:0 |RW |OxO0000000 |First address of even frame for IDi UV path(must be aligned to 
double word). 


VICAP_MIPI1 FRAME1 ADDR UV _ID1i 
Address: Operational Base + offset (0x0244) 


Bit |Attr| Reset Value 


sw_framel_addr_uv_idi 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID1 UV path(must be aligned to 
double word). 


VICAP MIPI1 VLW ID1 
Address: Operational Base + offset (0x0248) 


| Bit |Attr|ResetValue| iescription 
31:20|RO_|0x000 


sw_vliw_id1 
19:0 |RW |0x00000 Virtual line width of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI1 FRAMEO ADDR _Y ID2 
Address: Operational Base + offset (0x024C) 


Bit [Attr[Reset Value 


sw_frameO_addr_y_id2 
31:0 |RW |OxOO000000 |First address of even frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPI1 FRAME1 ADDR Y ID2 
Address: Operational Base + offset (0x0250) 


Bit |Attr| Reset Value 


sw_framei_addr_y_id2 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPI1 FRAMEO ADDR UV ID2 
Address: Operational Base + offset (0x0254) 


rit [Attr[Reset Value 


sw_frameO_addr_uv_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 UV path(must be aligned to 
double word). 


VICAP MIPI1 FRAME1 ADDR UV_ ID2 
Address: Operational Base + offset (0x0258) 
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| Bit _|Attr| Reset Value 


sw_framei_addr_uv_idO 
31:0 |RW |OxOO0000000 |First address of odd frame for ID2 UV path(must be aligned to 
double word). 


VICAP MIPI1 VLW_ID2 
Address: Operational Base + offset (0x025C) 


| Bit |Attr|ResetValue| = Ciescription 
31:20|RO_|0x000 


sw_vlw_id2 
19:0 |RW |0x00000 Virtual line width of even frame for ID2 path(must be aligned to 
double word). 


VICAP MIPI1 FRAMEO ADDR Y ID3 
Address: Operational Base + offset (0x0260) 


| Bit_|Attr| Reset Value 


sw_frameO_addr_y_id3 
31:0 |RW |OxOO0000000 |First address of even frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPI1 FRAME1 ADDR Y ID3 
Address: Operational Base + offset (0x0264) 


Bit [attr [Reset Value 


sw_framei_addr_y_id3 
31:0 |RW |OxOO0000000 |First address of odd frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPI1 FRAMEO ADDR UV _ID3 
Address: Operational Base + offset (0x0268) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_id3 
31:0 |RW |OxOO0000000 |First address of even frame for ID3 UV path(must be aligned to 
double word). 


VICAP MIPI1 FRAME1 ADDR UV_ID3 
Address: Operational Base + offset (0x026C) 


Bit [attr[Reset Value 


sw_framel_addr_uv_id3 
31:0 |RW |OxO0000000 |First address of odd frame for ID3 UV path(must be aligned to 
double word). 


VICAP_MIPI1 VLW_ID3 
Address: Operational Base + offset (0x0270) 


| Bit |Attr|ResetValue| Ciescription 
31:20]RO_|0x000 
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sw_viw_id3 


19:0 |RW |0x00000 Virtual line width of even frame for ID3 path(must be aligned to 
double word). 


VICAP_MIPI1_ INTEN 
Address: Operational Base + offset (0x0274) 


| Bit |Attr|ResetValue| ss iescription 
31:28/RO_|oxo reserved 


size_err_id3_inten 
1'bO: Disable 

1'b1: Enable 
size_err_id2_inten 
1'bO: Disable 

1'b1: Enable 
size_err_id1_inten 
1'bO: Disable 

1'b1: Enable 
size_err_idO_inten 
1'bO: Disable 

1'b1: Enable 
line_id3_inten 

1'bO: Disable 

1'b1: Enable 
line_id2_inten 

1'bO: Disable 

1'b1: Enable 
line_idi_inten 

1'bO: Disable 

1'b1: Enable 
line_idO_inten 

1'bO: Disable 

1'b1: Enable 
csi2rx_fifo_overflow_inten 
1'bO: Disable 

1'b1: Enable 
bandwidth_lack_inten 
1'bO: Disable 

1'b1: Enable 
dma_uv_fifo_overflow_inten 
Enable the interrupt of dma fifo overflow of MIPI uv path or LVDS 
id1 path. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr| Reset Value 


dma_y_fifo_overflow_inten 

Enable the interrupt of dma fifo overflow of MIPI y path or LVDS 
idO path. 

1'bO: Disable 

1'b1: Enable 

framei_dma_end_id3_inten 

Enable the interrupt of end of odd frame for ID1. 
1'b0O: Disable 

1'b1: Enable 

frameO_dma_end_id3_inten 

Enable the interrupt of end of even frame for ID3. 
1'b0O: Disable 

1'b1: Enable 

framei_dma_end_id2_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id2_inten 

Enable the interrupt of end of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_idi_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idi_inten 

Enable the interrupt of end of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_idO_inten 

Enable the interrupt of end of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idO_inten 

Enable the interrupt of end of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 

framei_start_id3_inten 

Enable the interrupt of start of odd frame for ID3. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id3_inten 

Enable the interrupt of start of even frame for ID3. 
1'b0O: Disable 

1'b1: Enable 
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framel1_start_id2_inten 

Enable the interrupt of start of odd frame for ID2. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id2_inten 

Enable the interrupt of start of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_start_idi_inten 

Enable the interrupt of start of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id1_inten 

Enable the interrupt of start of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

framel1_start_idO_inten 

Enable the interrupt of start of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_start_idO_inten 

Enable the interrupt of start of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 


VICAP_MIPI1_ INTSTAT 
Address: Operational Base + offset (0x0278) 


Reset Value Description 
reserved 


size_err_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
size_err_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
size_err_id1_intst 
1'bO: No interrupt 
1'b1: Interrupt 
size_err_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 
line_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
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line_id2_intst 

1'bO: No interrupt 
1'b1: Interrupt 
line_idi_intst 

1'bO: No interrupt 
1'b1: Interrupt 
line_idO_intst 

1'bO: No interrupt 
1'b1: Interrupt 
csi2rx_fifo_overflow_intst 
1'bO: No interrupt 
1'b1: Interrupt 
bandwidth_lack_intst 
1'bO: No interrupt 
1'b1: Interrupt 
dma_uv_fifo_overflow_intst 
1'bO: No interrupt 
1'b1: Interrupt 
dma_y_fifo_overflow_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_dma_end_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
framel_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frame1l_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
framel_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
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framei_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id1i_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id1i_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 


VICAP_MIPI1 LINE INT NUM_IDO 1 
eRTla Operational Base + offset (0x027C) 


line_int_mode_id1 
1'bO: One-time mode 
1'b1: Circular mode 


reserved 


30 |RO_|oxo 
line_int_num_id1 
For one-time mode, if line_int_num_id1=100, then channel 1 
29:16/RW lox0040 pECeINe 100th lime, tne line_id1_intst will be 1. 
For circular mode, if line_int_num_id1=100, then channel 1 
receive 100th line200th line300th line.....the line_id1_intst will be 
1. 


line_int_mode_idO 
15 RW |0x0 1'bO: One-time mode 
1'b1: Circular mode 


14 |RO |oxo reserved 
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| Bit _|Attr| Reset Value 


line_int_num_idO 
For one-time mode, if line_int_num_idO0=100, then channel 0 
receive 100th line,the line_idO_intst will be 1. 

BSE ORO For circular mode, if line_int_num_idO=100, then channel 0 
receive 100th line20Oth line3OOth line.....the line_idO_intst will be 
1. 


VICAP MIPI1 LINE INT NUM ID2 3 
Address: Operational Base + offset (0x0280) 


Bit |Attr| Reset Value 


line_int_mode_id3 
31 RW {0x0 1'bO: One-time mode 
1'b1: Circular mode 


30__|RO_|oxo reserved 


line_int_num_id3 
For one-time mode, if line_int_num_id3=100, then channel 3 
receive 100th line,the line_id3_intst will be 1. 

Beet OXON AY For circular mode, if line_int_num_id3=100, then channel 3 
receive 100th line2OOth line3O0Oth line the line_id3_intst will be 
1. 


line_int_mode_id2 
15 RW |0x0O 1'bO: One-time mode 
1'b1: Circular mode 


ia |RO_|oxo reserved 


line_int_num_id2 
For one-time mode, if line_int_num_id2=100, then channel 2 
receive 100th line,the line_id2_intst will be 1. 

eo 0 RM | aeoeae For circular mode, if line_int_num_id2=100, then channel 2 
receive 100th line200th line300th line.....the line_id2_intst will be 
1. 


VICAP MIPI1 LINE CNT IDO 1 
Address: Operational Base + offset (0x0284) 


| Bit [Attr|ResetValue/ siescription 

31:30/RO_|oxo reserved 
ro_line_cnt_id1 

aacs[eo lowoooe [Cent ineunt ford, 

RO_|Ox0 

ro_line_cnt_idO 

co Current line count for idO. 


VICAP MIPI1 LINE CNT ID2 3 
Address: Operational Base + offset (0x0288) 


Bit [attr[Reset Value 
31:30|RO_[ox0 
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| Bit |Attr| Reset Value 


29:16|RW |0x0000 line_cnt_id3 
: Current line count for id3. 


15:14RO [oxo reserved 
line_cnt_id2 
en Current line count for id2. 


VICAP MIPI1 IDO CROP START 
Address: Operational Base + offset (Ox028C) 


Bit |Attr] Reset Value 
31:30|RO_|0xo_ reserved 


: sw_start_y_idO 
a 16|RW OxO0e0 The start y coordinate for idO. 
15:14[RO [Oxo sireserved 


sw_start_x_id0O 

The start x coordinate for idO, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI1 ID1 CROP START 
Address: Operational Base + offset (0x0290) 


| Bit |Attr| Reset Value Description 
31:30[RO_|Oxo reserved 


sw_start_y_id1 
29:16|/RW 
slaw cca The start y coordinate for id1. 
15:14RO [oxo reserved sid 


sw_start_x_id1 

The start x coordinate for id1, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI1 ID2 CROP START 
Address: Operational Base + offset (0x0294) 


Bit [attr [Reset Value 
31:30|RO [oxo —iresewed—OC=“*‘“S*S*~*“‘“‘“‘S*S*SC‘“‘“*S*S*‘“‘“~S*S*~*S 


sw_start_y_id2 
29:16|/RW — 
slaw aac The start y coordinate for id2. 


i5:14/RO_|oxo reserved 


sw_start_x_id2 

The start x coordinate for id2, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 {RW |0x0000 


VICAP MIPI1 ID3 CROP START 
Address: Operational Base + offset (0x0298) 
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| Bit |Attr| Reset Value 


RO |0x0 reserved 


sw_start_y_id3 
The start y coordinate for id3. 


29:16|/RW |0x0000 


i5:14|RO_|oxo reserved 


sw_start_x_id3 

13:0 IRw {oxo000 The start A COOraInate OF id3, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 
The start x value must be 4 aligned. 


VICAP MIPI1 FRAME NUM VCO 
Address: Operational Base + offset (0x029C) 


Bit |Attr| Reset Value 


ro_frame_num_end_vc0 

31:16|Ro |ox0000 The frame number of frame end of virtual channel 0. 
ro_frame_num_start_vcO 

15:0 [ko ae The frame number of frame start of virtual channel 0. 


VICAP_MIPI1 FRAME NUM _VC1 
Address: Operational Base + offset (Ox02A0) 


Bit [attr [Reset Value 


ro_frame_num_end_vc1l 
saa 
; é|Ro foxoo0o The frame number of frame end of virtual channel 1. 
ro_frame_num_start_vc1 
15:0 |Ro | evade The frame number of frame start of virtual channel 1. 


VICAP_ MIPI1 FRAME NUM VC2 
Address: Operational Base + offset (0x02A4) 


Bit |Attr| Reset Value 


ro_frame_num_end_vc2 

31:16|Ro [ox0000 The frame number of frame end of virtual channel 2. 
ro_frame_num_start_vc2 

15:0 [Ro exp000 The frame number of frame start of virtual channel 2. 


VICAP_MIPI1 FRAME NUM_VC3 
Address: Operational Base + offset (0x02A8) 


Bit [attr [Reset Value 


ro_frame_num_end_vc3 
31:16|R0_foxo00o The frame number of frame end of virtual channel 3. 


ro_frame_num_start_vc3 
15:0 [Ro ead The frame number of frame start of virtual channel 3. 


VICAP MIPI1 IDO EFFECT CODE 
Address: Operational Base + offset (OxO2AC) 
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| Bit _|Attr| Reset Value 


RO |0x0 reserved 
sw_sony_effect_code1_id0O 
Effect code of idO for sony sensor. 


15:14[RO_|0xo.sireserved sss 
sw_sony_effect_code0O_idO 

13:0 |RW 

13:0 Jaw pees Effect code of idO for sony sensor. 


VICAP MIPI1 IDi EFFECT CODE 
Address: Operational Base + offset (0Ox02B0) 


| Bit |attr|ResetValue| ieescription 
31:30]RO oxo reserved 


; sw_sony_effect_code1_id1 
as 16(RW | rer Effect code of id1 for sony sensor. 


15:14|RO [oxo ____[reserved 
; sw_sony_effect_codeO_id1 
soca Effect code of id1 for sony sensor. 


VICAP MIPI1 ID2 EFFECT CODE 
Address: Operational Base + offset (0x02B4) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


sw_sony_effect_code1_id2 
29:16|RW 
9:16 |Rw ase Effect code of id2 for sony sensor. 


15:14[RO_|oxo reserved 
; sw_sony_effect_code0_id2 
asin Effect code of id2 for sony sensor. 


VICAP_MIPI1 ID3 EFFECT CODE 
Address: Operational Base + offset (0x02B8) 


sw_sony_effect_code1_id3 
00 
Effect code of id3 for sony sensor. 
15:14|RO [Oxo ___ [reserved 


sw_sony_effect_code0_id3 
: RW 
13:0 |aw oxueee Effect code of id3 for sony sensor. 


29:16|/RW |0x0000 


VICAP_MIPI1 ON PAD VALUE 
Address: Operational Base + offset (Ox02BC) 


Bit [attr [Reset Value 
31:14]RO_[0x00000 


: sw_on_pad_value 
seatibeas Padding value for ON sensor 
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VICAP MIPI1 SIZE NUM IDO 
Address: Operational Base + offset (0x02C0) 


Bit |Attr| Reset Value 
31:30|RO_|oxo reserved 


ro_line_num_idO 
29:16|Ro_foxo00o The idO line number in one frame. 


15:14RO [oxo reserved ssid 
: ro_pix_num_idO 
13:0 [ko eer The idO pixel number in one line. 


VICAP MIPI1 SIZE NUM IDi 
Address: Operational Base + offset (0x02C4) 


| Bit |Attr| Reset Value Description 
31:30/RO_|oxo reserved 


ro_line_num_id1 
29:16|R0_|oxo00o The idi line number in one frame. 


15:14|RO [oxo reserved 
; ro_pix_num_id1 
13:0 [Ro omar The id1 pixel number in one line. 


VICAP MIPI1 SIZE NUM ID2 
Address: Operational Base + offset (0x02C8) 


| Bit |Attr| Reset Value Description 
31:30[RO_|oxo reserved 


ro_lineé_num_id2 
29:16|R0_foxo00o The id2 line number in one frame. 


15:14|RO_|oxo reserved 
; ro_pix_num_id2 
13:0 [Ro Oannee The id2 pixel number in one line. 


VICAP MIPI1 SIZE NUM _ID3 
Address: Operational Base + offset (Ox02CC) 


Bit [attr [Reset Value 
31:30|RO [oxo —iresewed ——SOC—“‘“S*S*~“‘s‘“*‘“*‘“‘<« ;2CS~SCS*S*CSCSCS*S 


ro_lineé_num_id3 
29:16|R0_foxo000 The id3 line number in one frame. 


i5:14/RO |oxo reserved 


; ro_pix_num_id3 
13:0 |ro | ppouge The id3 pixel number in one line. 


VICAP_MIPI2 IDO CTRLO 
Address: Operational Base + offset (0x0300) 
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Reset Value 


sw_vc_hdr_id_main_id0O 

ae The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_idO 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'bO0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_idO 

Enable dma transport idO. 

1'bO: Disable 

1'b1: Enable 

sw_align_idO 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_idO 

Select command mode for idO. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_idO 

If sw_mipiO_on_hdr_mode_idO=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_idO=1, idO channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_idO 

2'b00: Normal mode(no HDR) 

2'b0O1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id0O 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 

sw_yuyv_out_order_idO 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'bi1: YVYU 
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| Bit |Attr| Reset Value 


sw_yuyv_in_order_idO 

2'b00: UYVY(CSI-2 standard) 
RW |0x0 2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 


sw_dt_idO 

Data type for idO. 
sw_vc_idO 
Virtual channel for idO. 


sw_wrddr_type_idO 
The write ddr type of idO. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_id0O 

Enable to crop for idQO. 
oe 1'bO: Disable 

1'b1: Enable 


sw_parse_type_idO 
The parse type of idO. 
: For raw8/rgb888 
: For raw10 
: For rawi2 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_idO 
Enable to capture idO. 
1'b0O: Disable 
1'b1: Enable 


ee 
ro 


VICAP_MIPI2 IDO CTRL1 
Address: Operational Base + offset (0x0304) 


reserved 


sw_height_idO 


Height for idO. 


reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2148 


RKRK3588 TRM-Part1 


| Bit |Attr| Reset Value 


sw_width_idO 


Width for idO. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 
If sw_crop_en_idO is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPI2 ID1 CTRLO 
Address: Operational Base + offset (0x0308) 


Reset Value 


sw_vc_hdr_id_main_id1 

0x0 The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id1 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'bO0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id1 

Enable dma transport id1. 

1'bO: Disable 

1'b1: Enable 

sw_align_id1 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_id1i 

Select command mode for id1. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id1 

If sw_mipiO_on_hdr_mode_idi=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id1=1, id1 channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_id1 

2'b00: Normal mode(no HDR) 

2'bO1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id1 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 
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| Bit |Attr| Reset Value 


sw_yuyv_out_order_id1 

2'b00: UYVY(CSI-2 standard) 
19:18/RW |0x0 2'b01: VYUY 

2'b10: YUYV 

2'bi1: YVYU 

sw_yuyv_in_order_id1 

2'b00: UYVY(CSI-2 standard) 
17:16;/RW |0x0 2'b01: VYUY 

2'b10: YUYV 

2'bi1: YVYU 


sw_dt_id1 
a Data type for id1. 
0x0 sw_vc_id1 
Virtual channel for id1. 


sw_wrddr_type_id1i 
The write ddr type of id1. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_id1 
Enable to crop for id1. 
1'bO: Disable 

1'b1: Enable 


sw_parse_type_id1 
The parse type of id1. 
: For raw8/rgb888 
: For rawi10 
: For raw12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_id1 
Enable to capture id1. 
1'bO: Disable 
1'b1: Enable 


VICAP_MIPI2 ID1 CTRL1 
Address: Operational Base + offset (0x030C) 


rit [attr[Reset Value] —=S=S=S*~*~«éi ie scriptionSSSSCSCS~S~*S 
31:30|R0_[ox0 


WwW 
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| Bit _|Attr| Reset Value 


sw_height_id1 
= nd hao Height for id1. 


15:14|RO_|0xo reserved 


sw_width_id1 

Width for id1. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 

If sw_crop_en_id1i is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI2 ID2 CTRLO 
Address: Operational Base + offset (0x0310) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id2 

0x0 The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id2 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id2 

Enable dma transport id2. 

1'bO: Disable 

1'b1: Enable 

sw_align_id2 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_id2 

Select command mode for id2. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id2 

If sw_mipiO_on_hdr_mode_id2=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id2=1, id2 channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_id2 

2'b00: Normal mode(no HDR) 

2'bO1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 
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| Bit _|Attr| Reset Value 


sw_hdr_mode_id2 
2'b00: HDR distinguished by virtual channel 
21:20;RW |0x0 2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 
sw_yuyv_out_order_id2 
2'b00: UYVY(CSI-2 standard) 
19:18/RW |0x0 2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 
sw_yuyv_in_order_id2 
2'b00: UYVY(CSI-2 standard) 
17:16)/RW |0x0O 2'b01: VYUY 
2'b10: YUYV 
2'b11: YVYU 


sw_dt_id2 

Data type for id2. 
sw_vc_id2 
Virtual channel for id2. 


sw_wrddr_type_id2 
The write ddr type of id2. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_id2 

6x6 Enable to crop for id2. 
1'bO: Disable 
1'b1: Enable 


sw_parse_type_id2 
The parse type of id2. 
: For raw8/rgb888 
: For rawi10 
: For raw12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_id2 
Enable to capture id2. 
1'bO: Disable 
1'b1: Enable 


eae 
pa ee 
au 
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VICAP MIPI2 ID2 CTRL1 
Address: Operational Base + offset (0x0314) 


bit [attr[Reset Value/ ___Deseription 
Se CCC 


sw_height_id2 
exenne ee for id2. 


sahio- oe —— reserved 


sw_width_id2 

Width for id2. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 

If sw_crop_en_id2 is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI2 ID3 CTRLO 
Address: Operational Base + offset (0x0318) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id3 

eG The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id3 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 

Note: This register is available when sw_hdr_mode_idx=2'bO0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id3 

Enable dma transport id3. 

1'b0O: Disable 

1'b1: Enable 


i 
sw_align_id3 

0x0 1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 

om 


sw_command_mode_en_id3 

Select command mode for id3. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id3 

If sw_mipi0O_on_hdr_mode_id3=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id3=1, id3 channel will capture the 
line which line count value equal to 1. 


25:24|R 
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Reset Value 


sw_on_hdr_mode_id3 

2'b00: Normal mode(no HDR) 

2'b0O1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id3 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 

sw_yuyv_out_order_id3 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 

sw_yuyv_in_order_id3 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 


sw_wrddr_type_id3 
The write ddr type of id3. 
3'b000: Raw-compact 
3'b001: Raw-uncompact 
3'b010: YUV packet 
3'b011: YUV 400 
3'b100: YUV 422sp 
3'b101: YUV 420sp 
Others: Reserved 
sw_crop_en_id3 
Enable to crop for id3. 
1'bO: Disable 
1'b1: Enable 
sw_parse_type_id3 
The parse type of id3. 
3'b000: For raw8/rgb888 
: For rawi10 
: For rawi12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
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| Bit |Attr| Reset Value 


sw_cap_en_id3 

Enable to capture id3. 
ele baie 1'bO: Disable 

1'b1: Enable 


VICAP_MIPI2 ID3_CTRL1 
Address: Operational Base + offset (0x031C) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


sw_height_id3 
:16|RW a me 
o:ielaw ea Height for id3. 


i5:14/RO_|oxo reserved 


sw_width_id3 

13:0 IRw {oxo000 Width for id3. If sw_wrddr_type is FapRee then the width is 
equal to the number of bytes(not pixel). 
If sw_crop_en_id3 is enable the width value must be 4 aligned. 


VICAP_MIPI2 CTRL 
Address: Operational Base + offset (0x0320) 


Bit [attr [Reset Value 
31:20|RO_[0x000 


sw_soft_rst_mode 
2'b00: Soft reset and protect toisp path frame integrity; 
: f integrit II 

19:18/RW loxo 2'b0O1: Soft reset and procect toisp path frame integrity and pu 

down sw_cap_en automatically; 

2'b10: Soft reset directly; 

2'b11: Reserved. 

sw_soft_rst 
17 rw loxo 1'bO: Not reset 

1'b1: Reset the VICAP MIPI2 path(except MMU/AXI MASTER/REG 

FILE) 


sw_dma_rst 
16 RW {0x0 Write 1 will reset VICAP MIPI2 path dma. 
When this bit change to 0,dma is reseted completely. 
Press value. 
SW_press_en 
12 RW |0x0 1'bO: Disable press 
1'b1: Enable press 
11:8 [RO |oxo reserved 


sw_hurry_value 
Hurry value. 
sw_hurry_en 

4 RW {0x0 1'bO: Disable hurry 
1'b1: Enable hurry 
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| Bit |Attr| Reset Value 


3 RO {0x0 reserved 
sw_water_line 
2'b00: 75% 

2:1 |RW |Ox0 2'b01: 50% 
2'b10: 25% 
2'b1i1: 0% 


sw_cap_en 
RW |0x0 1'bO: Disable capture all id 
1'b1: Enable capture all id. 


VICAP_MIPI2 FRAMEO ADDR Y IDO 
Address: Operational Base + offset (0x0324) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_idO 
31:0 |RW |OxOO0000000 |First address of even frame for IDO Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI2 FRAME1 ADDR_Y IDO 
Address: Operational Base + offset (0x0328) 


Bit [Attr[Reset Value 


sw_framei_addr_y_idO 
31:0 |RW |OxOO0000000 |First address of odd frame for IDO Y path(must be aligned to 
double word). 


VICAP_MIPI2_ FRAMEO ADDR _UV_IDO 
Address: Operational Base + offset (0x032C) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_idO 
31:0 |RW |OxO0000000 |First address of even frame for IDO UV path(must be aligned to 
double word). 


VICAP_ MIPI2 FRAME1 ADDR UV IDO 
Address: Operational Base + offset (0x0330) 


Bit |Attr| Reset Value 


sw_framei_addr_uv_idO 
31:0 |RW |OxO0000000 |First address of odd frame for IDO UV path(must be aligned to 
double word). 


VICAP_MIPI2 VLW_IDO 
Address: Operational Base + offset (0x0334) 


Bit [Attr|Reset Value 
31:20|RO_[ox000 


sw_vliw_idO 
19:0 |RW |0x00000 Virtual line width of even frame for IDO path(must be aligned to 
double word). 
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VICAP_ MIPI2 FRAMEO ADDR Y ID1 
Address: Operational Base + offset (0x0338) 


Bit [Attr[ Reset Value 


sw_frameO_addr_y_idi 
31:0 |RW |OxOO000000 |First address of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI2 FRAME1 ADDR _Y ID1 
Address: Operational Base + offset (0x033C) 


Bit |Attr| Reset Value 


sw_framei_addr_y_idi 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_ MIPI2 FRAMEO ADDR UV ID1 
Address: Operational Base + offset (0x0340) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_id1 
31:0 |RW |OxOO0000000 |First address of even frame for IDi UV path(must be aligned to 
double word). 


VICAP_MIPI2 FRAME1 ADDR_UV_ID1 
Address: Operational Base + offset (0x0344) 


Bit [attr [Reset Value 


sw_framei_addr_uv_id1 
31:0 |RW |OxOO0000000 |First address of odd frame for ID1 UV path(must be aligned to 
double word). 


VICAP MIPI2 VLW_ ID1 
Address: Operational Base + offset (0x0348) 


Bit |Attr| Reset Value 
31:20|RO_|0x000 


sw_vlw_id1 
19:0 |RW |0x00000 Virtual line width of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI2 FRAMEO ADDR _Y ID2 
Address: Operational Base + offset (0x034C) 


[Bit [attr [Reset Value 


sw_frameO_addr_y_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI2 FRAME1 ADDR _Y ID2 
Address: Operational Base + offset (0x0350) 
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| Bit _|Attr| Reset Value 


sw_framei_addr_y_id2 
31:0 |RW |OxOO0000000 |First address of odd frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI2 FRAMEO ADDR _UV_ID2 
Address: Operational Base + offset (0x0354) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 UV path(must be aligned to 
double word). 


VICAP_ MIPI2 FRAME1 ADDR UV ID2 
Address: Operational Base + offset (0x0358) 


Bit |Attr| Reset Value 


sw_framei_addr_uv_idO 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID2 UV path(must be aligned to 
double word). 


VICAP_MIPI2 VLW_ID2 
Address: Operational Base + offset (0x035C) 


[eit [attr[Reset Value] —=SSS~*~«éi iescription SSSSCSCSCS~S~*S 
31:20|RO_[0x000 


sw_vliw_id2 
19:0 |RW |0x00000 Virtual line width of even frame for ID2 path(must be aligned to 
double word). 


VICAP_ MIPI2 FRAMEO ADDR Y ID3 
Address: Operational Base + offset (0x0360) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_id3 
31:0 |RW |OxOO000000 |First address of even frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI2 FRAME1 ADDR_Y_ ID3 
Address: Operational Base + offset (0x0364) 


Bit [Attr[Reset Value 


sw_framei_addr_y_id3 
31:0 |RW |OxOO0000000 |First address of odd frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI2_ FRAMEO ADDR_UV_ID3 
Address: Operational Base + offset (0x0368) 
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| Bit _|Attr| Reset Value 


sw_frameO_addr_uv_id3 
31:0 J|RW |OxOO0000000 |First address of even frame for ID3 UV path(must be aligned to 
double word). 


VICAP_MIPI2 FRAME1 ADDR_UV_ID3 
Address: Operational Base + offset (0x036C) 


| Bit |Attr| Reset Value 


sw_framei_addr_uv_id3 
31:0 J|RW |OxO0000000 |First address of odd frame for ID3 UV path(must be aligned to 
double word). 


VICAP MIPI2 VLW_ ID3 
Address: Operational Base + offset (0x0370) 


Bit |Attr| Reset Value 
31:20|/RO_|0x000 


sw_vliw_id3 
19:0 |RW |0x00000 Virtual line width of even frame for ID3 path(must be aligned to 
double word). 


VICAP_MIPI2 INTEN 
Address: Operational Base + offset (0x0374) 


size_err_id3_inten 
1'bO: Disable 
1'b1: Enable 
size_err_id2_inten 
1'bO: Disable 
1'b1: Enable 
size_err_id1_inten 
1'bO: Disable 
1'b1: Enable 
size_err_idO_inten 
1'bO: Disable 
1'b1: Enable 
line_id3_inten 
1'bO: Disable 
1'b1: Enable 
line_id2_inten 
1'bO: Disable 
1'b1: Enable 
line_id1i_inten 
1'bO: Disable 
1'b1: Enable 
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Attr| Reset Value 


line_idO_inten 

1'b0O: Disable 

1'b1: Enable 

csi2rx_fifo_overflow_inten 

1'bO: Disable 

1'b1: Enable 

bandwidth_lack_inten 

1'bO: Disable 

1'b1: Enable 

dma_uv_fifo_overflow_inten 

Enable the interrupt of dma fifo overflow of MIPI uv path or LVDS 
id1 path. 

1'bO: Disable 

1'b1: Enable 

dma_y_fifo_overflow_inten 

Enable the interrupt of dma fifo overflow of MIPI y path or LVDS 
idO path. 

1'bO: Disable 

1'b1: Enable 

framei_dma_end_id3_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id3_inten 

Enable the interrupt of end of even frame for ID3. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_id2_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id2_inten 

Enable the interrupt of end of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_idi_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idi_inten 

Enable the interrupt of end of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2160 


RKRK3588 TRM-Part1 


frame1l_dma_end_id0O_inten 

Enable the interrupt of end of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idO_inten 

Enable the interrupt of end of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 

framei_start_id3_inten 

Enable the interrupt of start of odd frame for ID3. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id3_inten 

Enable the interrupt of start of even frame for ID3. 
1'b0O: Disable 

1'b1: Enable 

framei_start_id2_inten 

Enable the interrupt of start of odd frame for ID2. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id2_inten 

Enable the interrupt of start of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_start_idi_inten 

Enable the interrupt of start of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_start_idi_inten 

Enable the interrupt of start of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

framei_start_idO_inten 

Enable the interrupt of start of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_start_idO_inten 

Enable the interrupt of start of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 


VICAP MIPI2 INTSTAT 
Address: Operational Base + offset (0x0378) 


Bit |Attr| Reset Value 
0x0 
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size_err_id3_intst 

1'bO: No interrupt 

1'b1: Interrupt 
size_err_id2_intst 

1'bO: No interrupt 

1'b1: Interrupt 
size_err_idi_intst 

1'bO: No interrupt 

1'b1: Interrupt 
size_err_idO_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_id3_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_id2_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_idi_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_idO_intst 

1'bO: No interrupt 

1'b1: Interrupt 
csi2rx_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
bandwidth_lack_intst 
1'bO: No interrupt 

1'b1: Interrupt 
dma_uv_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
dma_y_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
framei_dma_end_id3_intst 
1'bO: No interrupt 

1'b1: Interrupt 
frameO_dma_end_id3_intst 
1'bO: No interrupt 

1'b1: Interrupt 
framei_dma_end_id2_intst 
1'bO: No interrupt 

1'b1: Interrupt 
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frameO_dma_end_id2 


1'bO: No interrupt 
1'b1: Interrupt 
framei_dma_end_idi 


1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_id1 


1'bO: No interrupt 
1'b1: Interrupt 
frame1_dma_end_id0O 


1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_id0O 


1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idi_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idi_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 


VICAP MIPI2 LINE INT NUM IDO 1 
Address: Operational Base + offset (0x037C) 
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| Bit _|Attr| Reset Value 


line_int_mode_id1 
31 RW |0x0 1'b0O: One-time mode 
1'b1: Circular mode 


30__|RO_|oxo reserved 


line_int_num_id1 
For one-time mode, if line_int_num_id1=100, then channel 1 
receive 100th line, the line_id1_intst will be 1. 
29:16;/RW 4 : Danan 
pine oxpeae For circular mode, if line_int_num_id1=100, then channel 1 
receive 100th line2OOth line30Oth line the line_id1_intst will be 
1. 


line_int_mode_idO 
15 RW |0x0 1'bO: One-time mode 
1'b1: Circular mode 


ia |RO_|oxo reserved 


line_int_num_idO 
For one-time mode, if line_int_num_idO=100, then channel 0 
receive 100th line, the line_idO_intst will be 1. 

Pe BYE one For circular mode, if line_int_num_idO=100, then channel 0 
receive 100th line20Oth line30O0th line the line_idO_intst will be 
1. 


VICAP_MIPI2 LINE INT NUM_ID2 3 
Address: Operational Base + offset (0x0380) 


Bit [attr| Reset Value 


line_int_mode_id3 
31 RW |0x0 1'b0O: One-time mode 
1'b1: Circular mode 


30__|RO_|oxo reserved 


line_int_num_id3 
For one-time mode, if line_int_num_id3=100, then channel 3 
receive 100th line, the line_id3_intst will be 1. 

Boe RW | PxO0N0 For circular mode, if line_int_num_id3=100, then channel 3 
receive 100th line2OOth line30Oth line the line_id3_intst will be 
1. 


line_int_mode_id2 
15 RW |0x0 1'b0O: One-time mode 
1'b1: Circular mode 


ia |RO_|oxo reserved 


line_int_num_id2 
For one-time mode, if line_int_num_id2=100, then channel 2 
receive 100th line, the line_id2_intst will be 1. 
13: RW 4 2 aay yl 
eae ono For circular mode, if line_int_num_id2=100, then channel 2 
receive 100th line2O0Oth line3OOth line the line_id2_intst will be 
1. 
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VICAP MIPI2 LINE CNT IDO 1 
Address: Operational Base + offset (0x0384) 


Bit |Attr| Reset Value 
31:30|RO_|oxo_ reserved 


ro_line_cnt_id1 
29:16|R0_|oxo000 Current line count for id1. 


15:14[RO_|oxo reserved 
ro_line_cnt_idO 
13:0 [Ro linha Current line count for idO. 


VICAP MIPI2 LINE CNT ID2 3 
Address: Operational Base + offset (0x0388) 


| Bit |Attr| Reset Value Description 
31:30/RO_|oxo reserved 


ro_line_cnt_id3 
29:16|R0_foxo00o Current line count for id3. 


15:14]RO_ [Oxo reserved —Cssid 
ro_line_cnt_id2 
13:0 [Ro pone Current line count for id2. 


VICAP_ MIPI2 IDO CROP START 
Address: Operational Base + offset (0x038C) 


| Bit |Attr| Reset Value Description 
31:30[RO_|oxo reserved 


sw_start_y_idO 
29:16|/RW 0 
slaw eis The start y coordinate for idO. 
15:14[RO [Oxo reserved 


sw_start_x_id0O 

The start x coordinate for idO, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPI2 ID1 CROP_START 
Address: Operational Base + offset (0x0390) 


Bit [attr|Reset Value 
31:30|RO [oxo —iresewed ~—OC—“*‘“S*S*~‘“‘“*~*S*s*=‘“‘“‘SCSC<~S~* 


sw_start_y_id1 
29:16|/RW 
i claw cad The start y coordinate for id1. 


i5:14/RO |oxo reserved 


sw_start_x_id1 

The start x coordinate for id1, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPI2_ ID2 CROP_START 
Address: Operational Base + offset (0x0394) 
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| Bit |Attr| Reset Value 


RO |0x0 reserved 


sw_start_y_id2 
The start y coordinate for id2. 


sw_start_x_id2 

13:0 IRw |ox0000 The start Re COOraINatS Pe id2, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 
The start x value must be 4 aligned. 

VICAP MIPI2 ID3 CROP START 

31:30[RO oxo reserved 

tart 

29:16] RW sw_start_y_id3 

15:14|RO [Oxo reserved 
sw_start_x_id3 

13:0 IRw |oxo000 The start A COCA ote 1p id3, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 
The start x value must be 4 aligned. 

| Bit |Attr| Reset Value 
ro_frame_num_end_vc0 

31:16|R0_foxoo0o The frame number of frame end of virtual channel 0. 

15:0 RO 

Address: Operational Base + offset (Ox03A0) 

VICAP_ MIPI2 FRAME NUM VC2 

Address: Operational Base + offset (0x03A4) 


29:16|}RW |0x0000 
Address: Operational Base + offset (0x0398) 
0x0000 in ae 
VICAP MIPI2 FRAME NUM VCO 
0x0000 ro_frame_num_start_vcO 
The frame number of frame start of virtual channel O. 
ro_frame_num_end_vc1 
OxOOR0 The frame number of frame end of virtual channel 1. 
Reset Value 


15:14[RO [Oxo reserved ee —CsCsisdCY 
| Bit_|Attr| Reset Value 
The start y coordinate for id3. 
Address: Operational Base + offset (0x039C) 
VICAP MIPI2 FRAME NUM VC1 
o_frame_num_start_vcli 
0x0000 ee 
The frame number of frame start of virtual channel 1. 
frame_num_end_vc2 
0x0000 ro_frame_nu Vv | 
The frame number of frame end of virtual channel 2. 


0x0000 ro_frame_num_start_vc2 
The frame number of frame start of virtual channel 2. 
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VICAP MIPI2 FRAME NUM _ VC3 
Address: Operational Base + offset (0x03A8) 


| Bit_|Attr| Reset Value 


ro_frame_num_end_vc3 
31:16|R0_foxoo0o The frame number of frame end of virtual channel 3. 


15-0 0x0000 ro_frame_num_start_vc3 
: - The frame number of frame start of virtual channel 3. 


VICAP MIPI2 IDO EFFECT CODE 
Address: Operational Base + offset (Ox03AC) 


| Bit |Attr| Reset Value Description 
31:30[RO_ [oxo reserved 


sw_sony_effect_code1_idO 
: RW 
a? 16(RW | eases Effect code of idO for sony sensor. 


15:14|RO [oxo reserved 
; sw_sony_effect_code0_idO 
pxgoge Effect code of idO for sony sensor. 


VICAP_MIPI2 ID1 EFFECT CODE 
Address: Operational Base + offset (0x03B0) 


| Bit |Attr Reset Value Description 
31:30|RO_|oxo reserved 


sw_sony_effect_code1_id1 
:16|}RW 
a 16(RW | sastesaa Effect code of id1 for sony sensor. 


15:14|RO_|oxo reserved 
sw_sony_effect_codeO_id1 
:0 |RW 
13:0 |aw sine Effect code of id1 for sony sensor. 


VICAP_MIPI2 ID2 EFFECT CODE 
Address: Operational Base + offset (0x03B4) 


Bit [attr| Reset Value 
31:30|RO [oxo —iresewed—OC=“‘*‘“*S*S*~“‘*‘“*~‘“‘=S~;SCS~SCS~SCS*” 


: sw_sony_effect_code1_id2 
pa 16(RW | ieee Effect code of id2 for sony sensor. 


15:14|RO_|ox0 reserved 
sw_sony_effect_code0_id2 
:0 |RW 
13:0 Jaw peau Effect code of id2 for sony sensor. 


VICAP MIPI2 ID3 EFFECT CODE 
Address: Operational Base + offset (0x03B8) 


Bit |Attr| Reset Value 
31:30/RO [0x0 reserved 


: sw_sony_effect_code1_id3 
is 16|RW ee Effect code of id3 for sony sensor. 


i5:14)RO_loxo reserved 
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| Bit _|Attr| Reset Value 


; sw_sony_effect_code0_id3 
oxcode Effect code of id3 for sony sensor. 


VICAP_MIPI2_ ON PAD VALUE 
Address: Operational Base + offset (Ox03BC) 


| Bit |Attr| Reset Value Description 
31:14|RO_|0x00000 


Ssw_on_pad_value 
13:0 |RW 
13:0 |aw ee Padding value for ON sensor. 
VICAP_MIPI2 SIZE NUM IDO 
Address: Operational Base + offset (Ox03C0) 


Reset Value 


ro_line_num_idO 


ro_pix_num_idO 
elec: The idO pixel number in one line. 


VICAP MIPI2 SIZE NUM ID1 
Address: Operational Base + offset (0x03C4) 


Reset Value 


ro_line_num_id1 
exonee The idi line number in one frame. 


ro_pix_num_id1 
OxoOR0 The id1 pixel number in one line. 


VICAP_MIPI2 SIZE NUM_ID2 
Address: Operational Base + offset (0x03C8) 


eset Value 


ro_line_num_id2 
men008 The id2 line number in one frame. 


: 0x0 


| ro_pix_num_id2 
: Ox0000 The id2 pixel number in one line. 


VICAP_MIPI2 SIZE NUM_ID3 
Address: Operational Base + offset (Ox03CC) 


Bit [attr [Reset Value 
31:30|RO_[Ox0 
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nie Reset Value 


ro_line_num_id3 
jl et The id3 line number in one frame. 


a 
ro_pix_num_id3 
ale be The id3 pixel number in one line. 


VICAP MIPI3 IDO CTRLO 
Address: Operational Base + offset (0x0400) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id0O 

0x0 The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_idO 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_idO 

Enable dma transport idO. 

1'bO: Disable 

1'b1: Enable 

sw_align_idO 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_id0O 

Select command mode for idO. 

1'b0O: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_idO 

If sw_mipiO_on_hdr_mode_idO=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_idO=1, idO channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_idO 

2'b00: Normal mode(no HDR) 

2'bO1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 
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| Bit _|Attr| Reset Value 


sw_hdr_mode_id0O 
2'b00: HDR distinguished by virtual channel 
21:20;RW |0x0 2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 
sw_yuyv_out_order_idO 
2'b00: UYVY(CSI-2 standard) 
19:18/RW |0x0 2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 
sw_yuyv_in_order_idO 
2'b00: UYVY(CSI-2 standard) 
17:16;/RW |0x0 2'b01: VYUY 
2'b10: YUYV 
2'b1i1: YVYU 


sw_dt_idO 

Data type for idO. 
sw_vc_idO 
Virtual channel for idO. 


sw_wrddr_type_idO 
The write ddr type of idO. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_idO 
6x0 Enable to crop for idO. 
- 1'bO: Disable 
1'b1: Enable 


sw_parse_type_idO 
The parse type of idO. 
: For raw8/rgb888 
: For rawi10 
: For raw12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_idO 
Enable to capture idO. 
1'bO: Disable 
1'b1: Enable 


eae 
pa ee 
au 
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VICAP MIPI3 IDO CTRLi 
Address: Operational Base + offset (0x0404) 


bit [attr[Reset Value/ __Deseription 
CO 


sw_height_idO 
expe’ ee for idO. 


sahio- oe —— reserved 


sw_width_idO 

Width for idO. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 

If sw_crop_en_idO is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI3 ID1 CTRLO 
Address: Operational Base + offset (0x0408) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id1 

eG The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id1 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1i: Ensure hdr long exposure frame is captured firstly. 

Note: This register is available when sw_hdr_mode_idx=2'bO0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id1 

Enable dma transport id1. 

1'bO: Disable 

1'b1: Enable 


i 
sw_align_id1 

0x0 1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 

om 


sw_command_mode_en_id1i 

Select command mode for id1. 

1'b0O: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id1 

If sw_mipiO_on_hdr_mode_idi=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id1=1, id1 channel will capture the 
line which line count value equal to 1. 


25:24|R 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2171 


RKRK3588 TRM-Part1 


Reset Value 


sw_on_hdr_mode_id1 

2'b00: Normal mode(no HDR) 

2'b0O1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id1 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 

sw_yuyv_out_order_id1 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 

sw_yuyv_in_order_id1 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 


sw_wrddr_type_id1i 
The write ddr type of id1. 
3'b000: Raw-compact 
3'b001: Raw-uncompact 
3'b010: YUV packet 
3'b011: YUV 400 
3'b100: YUV 422sp 
3'b101: YUV 420sp 
Others: Reserved 
sw_crop_en_id1 
Enable to crop for id1. 
1'bO: Disable 
1'b1: Enable 
sw_parse_type_id1 
The parse type of id1. 
3'b000: For raw8/rgb888 
: For rawi0 
: For rawi2 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
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| Bit |Attr| Reset Value 


sw_cap_en_id1 

Enable to capture id1. 
ae lee 1'bO: Disable 

1'b1: Enable 


VICAP MIPI3 ID1 CTRLi 
Address: Operational Base + offset (0x040C) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


; sw_height_id1 
i5:14[RO [oxo reserved 
sw_width_id1i 
Width for id1. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 


If sw_crop_en_id1 is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPI3_ID2 CTRLO 
can aa Reset Base + offset (0x0410) 


sw_vc_hdr_id_main_id2 
The id that is the first coming. 

ete O RW 0x0 Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id2 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1i: Ensure hdr long exposure frame is captured firstly. 

Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 


sw_dma_en_id2 

Enable dma transport id2. 
Be <NOX0 1'b0: Disable 

1'b1: Enable 


sw_align_id2 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 
sw_command_mode_en_id2 

Select command mode for id2. 

1'b0O: Not command mode 

1'b1: Command mode 
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| Bit |Attr|ResetValue| iescription 
RW 


sw_on_hdr_line_cnt_id2 

If sw_mipiO_on_hdr_mode_id2=1(2), the line count value will 
25:24 0x0 circulate between 0~1(2). And if 

sw_mipiO_on_hdr_line_cnt_id2=1, id2 channel will capture the 

line which line count value equal to 1. 


sw_on_hdr_mode_id2 
2'b00: Normal mode(no HDR) 
2'b0O1: 2 frames HDR 
2'b10: 3 frames HDR 


N 
~ 
N 
N 
re) 
= 


2'b11: Reserved 


sw_hdr_mode_id2 
2'b00: HDR distinguished by virtual channel 
2'b01: HDR distinguished by line number(ON HDR mode) 


N 
ye) 
= 


2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 


sw_yuyv_out_order_id2 

2'b00: UYVY(CSI-2 standard) 
19:18/RW 2'b01: VYUY 

2'b10: YUYV 


2'b11: YVYU 


sw_yuyv_in_order_id2 

2'b00: UYVY(CSI-2 standard) 
17:16|RW 2'b01: VYUY 

2'b10: YUYV 


2'b11: YVYU 


: Raw-compact 

: Raw-uncompact 

: YUV packet 

: YUV 400 

: YUV 422sp 

: YUV 420sp 

: Reserved 
sw_crop_en_id2 
Enable to crop for id2. 
1'bO: Disable 
1'b1: Enable 
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| Bit _|Attr| Reset Value 


sw_parse_type_id2 
The parse type of id2. 
3'b000: For raw8/rgb888 
3'b001: For raw10 
ots (RW ORY 3'b010: For raw12 
3'b011: For raw14(data will be clipped to 12bit) 
3'b100: For yuv422 8bit 
Others: Reserved 


sw_cap_en_id2 

Enable to capture id2. 
pee hic 1'bO: Disable 

1'b1: Enable 


VICAP MIPI3 ID2 CTRL1 
Address: Operational Base + offset (0x0414) 


| Bit |attr|ResetValue| Ciescription 
31:30/RO_|oxo reserved 


sw_height_id2 
29:16|RW a a 
s:i6law pee Height for id2. 


i5:14]RO [oxo reserved 


sw_width_id2 

13:0 IRw {ox0000 Width for id2. If sw_wrddr_type is rgeeee, then the width is 
equal to the number of bytes(not pixel). 
If sw_crop_en_id2 is enable the width value must be 4 aligned. 


VICAP_MIPI3_ID3_CTRLO 
Address: Operational Base + offset (0x0418) 


Bit [attr [Reset Value 


sw_vc_hdr_id_main_id3 
The id that is the first coming. 
1: RW 
pine ox? Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id3 
1'bO: Not ensure hdr long exposure frame is captured firstly; 
29 rw loxo 1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 
sw_dma_en_id3 
Enable dma transport id3. 
cam ae ba 1'bO: Disable 
1'b1: Enable 
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Reset Value 


sw_align_id3 
1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 
sw_command_mode_en_id3 
Select command mode for id3. 
1'b0: Not command mode 
1'b1: Command mode 
sw_on_hdr_line_cnt_id3 
If sw_mipiO_on_hdr_mode_id3=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id3=1, id3 channel will capture the 
line which line count value equal to 1. 
sw_on_hdr_mode_id3 
2'b00: Normal mode(no HDR) 
2'bO1: 2 frames HDR 
2'b10: 3 frames HDR 
2'b11: Reserved 
sw_hdr_mode_id3 
: HDR distinguished by virtual channel 
: HDR distinguished by line number(ON HDR mode) 
: HDR distinguished by first 4pixel(SONY HDR mode) 
: Reserved 
sw_yuyv_out_order_id3 
2'b00: UYVY(CSI-2 standard) 
2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 
sw_yuyv_in_order_id3 
2'b00: UYVY(CSI-2 standard) 
2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 


sw_dt_id3 
aoe a oxo fM type for id3. 
sw_vc_id3 
oe pro NE channel for id3. 


La 
ron) 

re) 

= 


N 
Gi 
N 
aN 
re) 
= 


22|RW 


- 
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Reset Value 


sw_wrddr_type_id3 

The write ddr type of id3. 
3'b000: Raw-compact 
3'b001: Raw-uncompact 
3'b010: YUV packet 
3'b011: YUV 400 

3'b100: YUV 422sp 
3'b101: YUV 420sp 
Others: Reserved 
sw_crop_en_id3 

Enable to crop for id3. 
1'bO: Disable 

1'b1: Enable 
sw_parse_type_id3 

The parse type of id3. 
3'b000: For raw8/rgb888 
3'b001: For raw10 
3'b010: For raw12 
3'b011: For raw1i4(data will be clipped to 12bit) 
3'b100: For yuv422 8bit 
Others: Reserved 
sw_cap_en_id3 

Enable to capture id3. 
1'bO: Disable 

1'b1: Enable 


VICAP_ MIPI3 ID3 CTRL1 

Address: Operational Base + offset (0x041C) 

| Bit |Attr|Reset Value] = (éescription 

31:30[RO [oxo reserved 
sw_height_id3 

15:14|RO [ox 


sw_width_id3 
13:0 IRw {oxo000 Width for id3. If sw_wrddr_type is EgPese, then the width is 
equal to the number of bytes(not pixel). 
If sw_crop_en_id3 is enable the width value must be 4 aligned. 
VICAP_ MIPI3 CTRL 
Address: Operational Base + offset (0x0420) 


| Bit |attr|Reset Value] (escription 
RO 


31:20]RO_|0x000 
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| Bit _|Attr| Reset Value 


sw_soft_rst_mode 
2'b00: Soft reset and protect toisp path frame integrity; 
19:18/RW oxo 2'b0O1: Soft reset and protect toisp path frame integrity and pull 
down sw_cap_en automatically; 
2'b10: Soft reset directly; 
2'b11: Reserved. 
sw_soft_rst 
17 rw loxo 1'bO: Not reset 
1'b1: Reset the VICAP MIPI3 path(except MMU/AXI MASTER/REG 
FILE) 
sw_dma_rst 
16 RW {0x0 Write 1 will reset VICAP MIPI3 path dma. 
When this bit change to 0,dma is reseted completely. 


15:13IRW |Ox0O sw_press_value 
Press value. 


SW_press_en 
12 RW |0x0 1'bO: Disable press 
1'b1: Enable press 


11:8 [RO |oxo| [reserved 
sw_hurry_value 

Hurry value. 

sw_hurry_en 
4 RW {0x0 1'bO: Disable hurry 

1'b1: Enable hurry 


3 |RO_|oxo reserved 


sw_water_line 
2'b00: 75% 
2:1 |RW {0x0 2'b01: 50% 
2'b10: 25% 
2'b11: 0% 


sw_cap_en 
RW |0x0 1'bO: Disable capture all id 
1'b1: Enable capture all id. 


VICAP_ MIPI3 FRAMEO ADDR Y IDO 
Address: Operational Base + offset (0x0424) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_idO 
31:0 |RW |OxOO0000000 |First address of even frame for IDO Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI3_FRAME1 ADDR_Y IDO 
Address: Operational Base + offset (0x0428) 
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| Bit _|Attr| Reset Value 


sw_framei_addr_y_id0O 
31:0 |RW |OxOO0000000 |First address of odd frame for IDO Y path(must be aligned to 
double word). 


VICAP_MIPI3_FRAMEO ADDR_UV_IDO 
Address: Operational Base + offset (0x042C) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_idO 
31:0 |RW |OxOO0000000 |First address of even frame for IDO UV path(must be aligned to 
double word). 


VICAP MIPI3 FRAME1 ADDR UV_ IDO 
Address: Operational Base + offset (0x0430) 


Bit |Attr| Reset Value 


sw_framei_addr_uv_idO 
31:0 J|RW |OxOO0000000 |First address of odd frame for IDO UV path(must be aligned to 
double word). 


VICAP MIPI3 VLW_IDO 
Address: Operational Base + offset (0x0434) 


[it [attr[Reset Value] —=S=S=S~*~*~«éi iescription SSSSCSCS~C~S~*S 
31:20|RO_[0x000 


sw_vlw_idO 
19:0 |RW |0x00000 Virtual line width of even frame for IDO path(must be aligned to 
double word). 


VICAP MIPI3 FRAMEO ADDR Y ID1 
Address: Operational Base + offset (0x0438) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_idi 
31:0 |RW |OxOO000000 |First address of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPI3 FRAME1 ADDR Y ID1 
Address: Operational Base + offset (0x043C) 


Bit [attr [Reset Value 


sw_framei_addr_y_idi 
31:0 |RW |OxOO0000000 |First address of odd frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI3_FRAMEO ADDR_UV_ID1 
Address: Operational Base + offset (0x0440) 
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| Bit _|Attr| Reset Value 


sw_frameO_addr_uv_idi 
31:0 |RW |OxO0000000 |First address of even frame for IDi UV path(must be aligned to 
double word). 


VICAP_MIPI3_FRAME1 ADDR_UV_ID1 
Address: Operational Base + offset (0x0444) 


Bit |Attr| Reset Value 


sw_framel_addr_uv_idi 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID1 UV path(must be aligned to 
double word). 


VICAP MIPI3 VLW_ ID1 
Address: Operational Base + offset (0x0448) 


| Bit |Attr|ResetValue| = Ciescription 
31:20|RO_|0x000 


sw_vliw_id1 
19:0 |RW |0x00000 Virtual line width of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI3_FRAMEO ADDR_Y ID2 
Address: Operational Base + offset (0x044C) 


Bit [Attr[Reset Value 


sw_frameO_addr_y_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPI3 FRAME1 ADDR Y ID2 
Address: Operational Base + offset (0x0450) 


Bit |Attr| Reset Value 


sw_framei_addr_y_id2 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPI3 FRAMEO ADDR UV ID2 
Address: Operational Base + offset (0x0454) 


Bit [attr [Reset Value 


sw_frameO_addr_uv_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 UV path(must be aligned to 
double word). 


VICAP MIPI3 FRAME1 ADDR UV ID2 
Address: Operational Base + offset (0x0458) 
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| Bit _|Attr| Reset Value 


sw_framei_addr_uv_idO 
31:0 |RW |OxOO0000000 |First address of odd frame for ID2 UV path(must be aligned to 
double word). 


VICAP MIPI3 VLW_ID2 
Address: Operational Base + offset (0x045C) 


| Bit |Attr|ResetValue| = Ciescription 
31:20|RO_|0x000 


sw_vlw_id2 
19:0 |RW |0x00000 Virtual line width of even frame for ID2 path(must be aligned to 
double word). 


VICAP MIPI3 FRAMEO ADDR Y ID3 
Address: Operational Base + offset (0x0460) 


| Bit_|Attr| Reset Value 


sw_frameO_addr_y_id3 
31:0 |RW |OxOO0000000 |First address of even frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPI3 FRAME1 ADDR _ Y ID3 
Address: Operational Base + offset (0x0464) 


Bit [Attr[Reset Value 


sw_framei_addr_y_id3 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPI3 FRAMEO ADDR UV _ID3 
Address: Operational Base + offset (0x0468) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_id3 
31:0 |RW |OxOO0000000 |First address of even frame for ID3 UV path(must be aligned to 
double word). 


VICAP MIPI3_ FRAME1 ADDR UV_ID3 
Address: Operational Base + offset (0x046C) 


Bit [attr[ Reset Value 


sw_framel1_addr_uv_id3 
31:0 |RW |OxOO0000000 |First address of odd frame for ID3 UV path(must be aligned to 
double word). 


VICAP_MIPI3_VLW_ID3 
Address: Operational Base + offset (0x0470) 


| Bit |Attr|ResetValue| ss Ciescription 
31:20]RO_|0x000 
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sw_viw_id3 


19:0 |RW |0x00000 Virtual line width of even frame for ID3 path(must be aligned to 
double word). 


VICAP_MIPI3_INTEN 
Address: Operational Base + offset (0x0474) 


| Bit |Attr|ResetValue| ss Ciescription 
31:28/RO_|oxo reserved 


size_err_id3_inten 
1'bO: Disable 

1'b1: Enable 
size_err_id2_inten 
1'bO: Disable 

1'b1: Enable 
size_err_id1_inten 
1'bO: Disable 

1'b1: Enable 
size_err_idO_inten 
1'bO: Disable 

1'b1: Enable 
line_id3_inten 

1'bO: Disable 

1'b1: Enable 
line_id2_inten 

1'bO: Disable 

1'b1: Enable 
line_idi_inten 

1'bO: Disable 

1'b1: Enable 
line_idO_inten 

1'bO: Disable 

1'b1: Enable 
csi2rx_fifo_overflow_inten 
1'bO: Disable 

1'b1: Enable 
bandwidth_lack_inten 
1'bO: Disable 

1'b1: Enable 
dma_uv_fifo_overflow_inten 
Enable the interrupt of dma fifo overflow of MIPI uv path or LVDS 
id1 path. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr| Reset Value 


dma_y_fifo_overflow_inten 

Enable the interrupt of dma fifo overflow of MIPI y path or LVDS 
idO path. 

1'bO: Disable 

1'b1: Enable 

framei_dma_end_id3_inten 

Enable the interrupt of end of odd frame for ID1. 
1'b0O: Disable 

1'b1: Enable 

frameO_dma_end_id3_inten 

Enable the interrupt of end of even frame for ID3. 
1'b0O: Disable 

1'b1: Enable 

framei_dma_end_id2_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id2_inten 

Enable the interrupt of end of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_idi_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idi_inten 

Enable the interrupt of end of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_idO_inten 

Enable the interrupt of end of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idO_inten 

Enable the interrupt of end of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 

framei_start_id3_inten 

Enable the interrupt of start of odd frame for ID3. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id3_inten 

Enable the interrupt of start of even frame for ID3. 
1'b0O: Disable 

1'b1: Enable 
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framel1_start_id2_inten 

Enable the interrupt of start of odd frame for ID2. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id2_inten 

Enable the interrupt of start of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_start_idi_inten 

Enable the interrupt of start of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id1_inten 

Enable the interrupt of start of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

framel1_start_idO_inten 

Enable the interrupt of start of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_start_idO_inten 

Enable the interrupt of start of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 


VICAP_MIPI3_INTSTAT 
Address: Operational Base + offset (0x0478) 


Reset Value Description 
reserved 


size_err_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
size_err_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
size_err_id1_intst 
1'bO: No interrupt 
1'b1: Interrupt 
size_err_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 
line_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
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line_id2_intst 

1'bO: No interrupt 
1'b1: Interrupt 
line_idi_intst 

1'bO: No interrupt 
1'b1: Interrupt 
line_idO_intst 

1'bO: No interrupt 
1'b1: Interrupt 
csi2rx_fifo_overflow_intst 
1'bO: No interrupt 
1'b1: Interrupt 
bandwidth_lack_intst 
1'bO: No interrupt 
1'b1: Interrupt 
dma_uv_fifo_overflow_intst 
1'bO: No interrupt 
1'b1: Interrupt 
dma_y_fifo_overflow_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_dma_end_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
framel_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frame1l_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
framel_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
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framei_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id1i_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id1i_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 


VICAP_MIPI3_ LINE INT NUM_IDO 1 
eRTla Operational Base + offset (0x047C) 


line_int_mode_id1 
1'bO: One-time mode 
1'b1: Circular mode 


reserved 


30 |RO_|oxo 
line_int_num_id1 
For one-time mode, if line_int_num_id1=100, then channel 1 
29:16/RW lox0040 pECeINe 100th line, Ne ne _idd_intst will be 1. 
For circular mode, if line_int_num_id1=100, then channel 1 
receive 100th line200th line300th line.....the line_id1_intst will be 
1. 


line_int_mode_idO 
15 RW |0x0 1'bO: One-time mode 
1'b1: Circular mode 


14 |RO |oxo reserved 
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| Bit _|Attr| Reset Value 


line_int_num_idO 
For one-time mode, if line_int_num_idO=100, then channel 0 
receive 100th line, the line_idO_intst will be 1. 

BSE ORO For circular mode, if line_int_num_idO=100, then channel 0 
receive 100th line20Oth line3O0Oth line.....the line_idO_intst will be 
1. 


VICAP MIPI3S LINE INT NUM ID2 3 
Address: Operational Base + offset (0x0480) 


Bit |Attr| Reset Value 


line_int_mode_id3 
31 RW {0x0 1'bO: One-time mode 
1'b1: Circular mode 


30__|RO_|oxo reserved 


line_int_num_id3 
For one-time mode, if line_int_num_id3=100, then channel 3 
receive 100th line, the line_id3_intst will be 1. 

Beet OXON AY For circular mode, if line_int_num_id3=100, then channel 3 
receive 100th line2OOth line30Oth line the line_id3_intst will be 
1. 


line_int_mode_id2 
15 RW |0x0O 1'bO: One-time mode 
1'b1: Circular mode 


ia |RO_|oxo reserved 


line_int_num_id2 
For one-time mode, if line_int_num_id2=100, then channel 2 
receive 100th line, the line_id2_intst will be 1. 

eo 0 RM | aeoeae For circular mode, if line_int_num_id2=100, then channel 2 
receive 100th line2OOth line30Oth line the line_id2_intst will be 
1. 


VICAP MIPI3 LINE CNT IDO 1 
Address: Operational Base + offset (0x0484) 


| Bit [Attr|ResetValue/ siescription 

31:30/RO_|oxo reserved 
ro_line_cnt_id1 

aacs[eo lowoooe [Cent ineunt ford, 

RO_|Ox0 

ro_line_cnt_idO 

co Current line count for idO. 


VICAP MIPI3 LINE CNT ID2 3 
Address: Operational Base + offset (0x0488) 


Bit [attr[Reset Value 
31:30|RO_[ox0 
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| Bit |Attr| Reset Value 


29:16|RW |0x0000 line_cnt_id3 
: Current line count for id3. 


15:14RO [oxo reserved 
line_cnt_id2 
ne Current line count for id2. 


VICAP MIPI3 IDO CROP START 
Address: Operational Base + offset (0x048C) 


Bit |Attr] Reset Value 
31:30|RO_|0xo_ reserved 


: sw_start_y_idO 
a 16|RW OxO0e0 The start y coordinate for idO. 
15:14[RO [Oxo sireserved 


sw_start_x_id0O 

The start x coordinate for idO, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI3 ID1 CROP START 
Address: Operational Base + offset (0x0490) 


| Bit |Attr| Reset Value Description 
31:30[RO [Oxo freserved 


sw_start_y_id1 
29:16|/RW 
slaw cca The start y coordinate for id1. 
15:14RO [oxo reserved sid 


sw_start_x_id1 

The start x coordinate for id1, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI3 ID2 CROP START 
Address: Operational Base + offset (0x0494) 


Bit [attr [Reset Value 
31:30|RO [oxo —iresewed=—OC=“‘*‘“~*S*S*~‘“‘“S*S*S*S*S‘“‘“‘*~S*“‘“‘“~S*S 


sw_start_y_id2 
29:16|/RW — 
slaw aac The start y coordinate for id2. 


i5:14/RO_|oxo reserved 


sw_start_x_id2 

The start x coordinate for id2, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 {RW |0x0000 


VICAP MIPI3 ID3 CROP START 
Address: Operational Base + offset (0x0498) 
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| Bit |Attr| Reset Value 


RO |0x0 reserved 


sw_start_y_id3 
The start y coordinate for id3. 


29:16|/RW |0x0000 


i5:14|RO_|oxo reserved 


sw_start_x_id3 

13:0 IRw {oxo000 The start A COOraInate OF id3, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 
The start x value must be 4 aligned. 


VICAP MIPI3 FRAME NUM VCO 
Address: Operational Base + offset (0x049C) 


Bit |Attr| Reset Value 


ro_frame_num_end_vc0 

31:16|Ro |ox0000 The frame number of frame end of virtual channel 0. 
ro_frame_num_start_vcO 

15:0 [ko ae The frame number of frame start of virtual channel 0. 


VICAP_MIPI3_ FRAME NUM _VC1 
Address: Operational Base + offset (0x04A0) 


Bit [attr [Reset Value 


ro_frame_num_end_vc1l 
saa 
; é|Ro foxoo0o The frame number of frame end of virtual channel 1. 
ro_frame_num_start_vc1 
15:0 |Ro | eats The frame number of frame start of virtual channel 1. 


VICAP MIPI3 FRAME NUM VC2 
Address: Operational Base + offset (0x04A4) 


Bit |Attr| Reset Value 


ro_frame_num_end_vc2 

31:16|Ro [ox0000 The frame number of frame end of virtual channel 2. 
ro_frame_num_start_vc2 

15:0 [Ro exp000 The frame number of frame start of virtual channel 2. 


VICAP_MIPI3_ FRAME NUM_VC3 
Address: Operational Base + offset (0x04A8) 


Bit [attr [Reset Value 


ro_frame_num_end_vc3 
31:16|R0_foxo00o The frame number of frame end of virtual channel 3. 


ro_frame_num_start_vc3 
15:0 [Ro iad The frame number of frame start of virtual channel 3. 


VICAP MIPI3 IDO EFFECT CODE 
Address: Operational Base + offset (Ox04AC) 
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| Bit _|Attr| Reset Value 


RO |0x0 reserved 
sw_sony_effect_code1_id0O 
Effect code of idO for sony sensor. 


I5:14|RO [oxo reserved 
: sw_sony_effect_code0_idO 
es Effect code of idO for sony sensor. 


VICAP MIPI3 ID1 EFFECT CODE 
Address: Operational Base + offset (0x04B0) 


| Bit |attr|ResetValue| ieescription 
31:30]RO oxo reserved 


; sw_sony_effect_code1_id1 
as 16(RW | rer Effect code of id1 for sony sensor. 


15:14|RO [oxo ____[reserved 
; sw_sony_effect_codeO_id1 
pee Effect code of id1 for sony sensor. 


VICAP MIPI3 ID2 EFFECT CODE 
Address: Operational Base + offset (0x04B4) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


: sw_sony_effect_code1_id2 
ad 16(RW | oe Effect code of id2 for sony sensor. 


15:14[RO_|oxo reserved 
; sw_sony_effect_code0_id2 
ose Effect code of id2 for sony sensor. 


VICAP_MIPI3_ID3 EFFECT CODE 
Address: Operational Base + offset (0x04B8) 


sw_sony_effect_code1_id3 
areas, Effect code of id3 for sony sensor. 
15:14|RO |0x0 reserved 


; sw_sony_effect_code0_id3 
oxneee Effect code of id3 for sony sensor. 


29:16|/RW |0x0000 


VICAP_MIPI3_ON PAD VALUE 
Address: Operational Base + offset (Ox04BC) 


Bit [attr [Reset Value 
31:14]RO_[0x00000 


: sw_on_pad_value 
seatibeas Padding value for ON sensor 
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VICAP MIPI3 SIZE NUM IDO 
Address: Operational Base + offset (0x04C0) 


Bit |Attr| Reset Value 
31:30|RO_|oxo reserved 


ro_line_num_idO 
29:16|Ro_foxo00o The idO line number in one frame. 


15:14RO [oxo reserved ssid 
: ro_pix_num_idO 
13:0 [ko tea The idO pixel number in one line. 


VICAP MIPI3 SIZE NUM IDi 
Address: Operational Base + offset (0x04C4) 


| Bit |Attr| Reset Value Description 
31:30/RO_|oxo reserved 


ro_line_num_id1 
29:16|R0_|oxo00o The idi line number in one frame. 


15:14|RO [oxo reserved 
; ro_pix_num_id1 
13:0 [Ro emu The id1 pixel number in one line. 


VICAP MIPI3 SIZE NUM ID2 
Address: Operational Base + offset (0x04C8) 


| Bit |Attr| Reset Value Description 
31:30[RO [oxo reserved 


ro_lineé_num_id2 
29:16|R0_foxo00o The id2 line number in one frame. 


15:14|RO_|oxo reserved 
; ro_pix_num_id2 
13:0 [Ro aan The id2 pixel number in one line. 


VICAP MIPI3 SIZE NUM _ID3 
Address: Operational Base + offset (Ox04CC) 


Bit [attr [Reset Value 
31:30|RO [oxo —iresewed ~—SOC=“‘“—*S*~“‘“‘*‘“s*~‘s*‘“‘(« ~SCSSSSSCCS 


ro_lineé_num_id3 
29:16|R0_foxo000 The id3 line number in one frame. 


i5:14/RO |oxo reserved 


; ro_pix_num_id3 
13:0 |ro | prouge The id3 pixel number in one line. 


VICAP_MIPI4 IDO CTRLO 
Address: Operational Base + offset (0x0500) 
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Reset Value 


sw_vc_hdr_id_main_id0O 

ae The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_idO 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'bO0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_idO 

Enable dma transport idO. 

1'bO: Disable 

1'b1: Enable 

sw_align_idO 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_idO 

Select command mode for idO. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_idO 

If sw_mipiO_on_hdr_mode_idO=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_idO=1, idO channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_idO 

2'b00: Normal mode(no HDR) 

2'b0O1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id0O 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 

sw_yuyv_out_order_idO 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'bi1: YVYU 
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| Bit |Attr| Reset Value 


sw_yuyv_in_order_idO 

2'b00: UYVY(CSI-2 standard) 
RW |0x0 2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 


sw_dt_idO 

Data type for idO. 
sw_vc_idO 
Virtual channel for idO. 


sw_wrddr_type_idO 
The write ddr type of idO. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_id0O 

Enable to crop for idQO. 
oe 1'bO: Disable 

1'b1: Enable 


sw_parse_type_idO 
The parse type of idO. 
: For raw8/rgb888 
: For raw10 
: For rawi2 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_idO 
Enable to capture idO. 
1'b0O: Disable 
1'b1: Enable 


ee 
ro 


VICAP_MIPI4 IDO CTRL1 
Address: Operational Base + offset (0x0504) 


reserved 


sw_height_idO 


Height for idO. 


reserved 
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| Bit |Attr| Reset Value 


sw_width_id0O 


Width for idO. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 
If sw_crop_en_idO is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPI4 ID1 CTRLO 
Address: Operational Base + offset (0x0508) 


Reset Value 


sw_vc_hdr_id_main_id1 

0x0 The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id1 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'bO0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id1 

Enable dma transport id1. 

1'bO: Disable 

1'b1: Enable 

sw_align_id1 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_id1i 

Select command mode for id1. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id1 

If sw_mipiO_on_hdr_mode_idi=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id1=1, id1 channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_id1 

2'b00: Normal mode(no HDR) 

2'bO1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id1 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 
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| Bit |Attr| Reset Value 


sw_yuyv_out_order_id1 

2'b00: UYVY(CSI-2 standard) 
19:18/RW |0x0 2'b01: VYUY 

2'b10: YUYV 

2'bi1: YVYU 

sw_yuyv_in_order_id1 

2'b00: UYVY(CSI-2 standard) 
17:16;/RW |0x0 2'b01: VYUY 

2'b10: YUYV 

2'bi1: YVYU 


sw_dt_id1 
a Data type for id1. 
0x0 sw_vc_id1 
Virtual channel for id1. 


sw_wrddr_type_id1i 
The write ddr type of id1. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_id1 
Enable to crop for id1. 
1'bO: Disable 

1'b1: Enable 


sw_parse_type_id1 
The parse type of id1. 
: For raw8/rgb888 
: For rawi10 
: For raw12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_id1 
Enable to capture id1. 
1'bO: Disable 
1'b1: Enable 


VICAP_MIPI4 ID1 CTRL1 
Address: Operational Base + offset (Ox050C) 


| Bit |Attr|ResetValue| ss Ciescription 
31:30]RO_|oxo 


WwW 
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| Bit _|Attr| Reset Value 


sw_height_id1 
= nd hao Height for id1. 


15:14|RO_|0xo reserved 


sw_width_id1 

Width for id1. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 

If sw_crop_en_id1i is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI4 ID2 CTRLO 
Address: Operational Base + offset (0x0510) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id2 

0x0 The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id2 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id2 

Enable dma transport id2. 

1'bO: Disable 

1'b1: Enable 

sw_align_id2 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_id2 

Select command mode for id2. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id2 

If sw_mipiO_on_hdr_mode_id2=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id2=1, id2 channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_id2 

2'b00: Normal mode(no HDR) 

2'bO1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 
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| Bit _|Attr| Reset Value 


sw_hdr_mode_id2 
2'b00: HDR distinguished by virtual channel 
21:20;RW |0x0 2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 
sw_yuyv_out_order_id2 
2'b00: UYVY(CSI-2 standard) 
19:18/RW |0x0 2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 
sw_yuyv_in_order_id2 
2'b00: UYVY(CSI-2 standard) 
17:16)/RW |0x0O 2'b01: VYUY 
2'b10: YUYV 
2'b11: YVYU 


sw_dt_id2 

Data type for id2. 
sw_vc_id2 
Virtual channel for id2. 


sw_wrddr_type_id2 
The write ddr type of id2. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_id2 

6x6 Enable to crop for id2. 
1'bO: Disable 
1'b1: Enable 


sw_parse_type_id2 
The parse type of id2. 
: For raw8/rgb888 
: For rawi10 
: For raw12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_id2 
Enable to capture id2. 
1'bO: Disable 
1'b1: Enable 


eae 
pa ee 
au 
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VICAP MIPI4 ID2 CTRL1 
Address: Operational Base + offset (0x0514) 


bit [attr[Reset Value/ ___Deseription 
ae CCC 


sw_height_id2 
exenne ee for id2. 


sahio- oe —— reserved 


sw_width_id2 

Width for id2. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 

If sw_crop_en_id2 is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI4 ID3 CTRLO 
Address: Operational Base + offset (0x0518) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id3 

eG The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id3 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 

Note: This register is available when sw_hdr_mode_idx=2'bO0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id3 

Enable dma transport id3. 

1'b0O: Disable 

1'b1: Enable 


i 
sw_align_id3 

0x0 1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 

om 


sw_command_mode_en_id3 

Select command mode for id3. 

1'b0: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id3 

If sw_mipiO_on_hdr_mode_id3=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id3=1, id3 channel will capture the 
line which line count value equal to 1. 


25:24|R 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2198 


RKRK3588 TRM-Part1 


Reset Value 


sw_on_hdr_mode_id3 

2'b00: Normal mode(no HDR) 

2'b0O1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id3 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 

sw_yuyv_out_order_id3 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 

sw_yuyv_in_order_id3 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 


sw_wrddr_type_id3 
The write ddr type of id3. 
3'b000: Raw-compact 
3'b001: Raw-uncompact 
3'b010: YUV packet 
3'b011: YUV 400 
3'b100: YUV 422sp 
3'b101: YUV 420sp 
Others: Reserved 
sw_crop_en_id3 
Enable to crop for id3. 
1'bO: Disable 
1'b1: Enable 
sw_parse_type_id3 
The parse type of id3. 
3'b000: For raw8/rgb888 
: For rawi10 
: For rawi12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
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| Bit |Attr| Reset Value 


sw_cap_en_id3 

Enable to capture id3. 
ele baie 1'bO: Disable 

1'b1: Enable 


VICAP_MIPI4 _ ID3_CTRL1 
Address: Operational Base + offset (0x051C) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


sw_height_id3 
:16|RW a me 
o:ielaw ea Height for id3. 


i5:14/RO_|oxo reserved 


sw_width_id3 

13:0 IRw {oxo000 Width for id3. If sw_wrddr_type is FapRee then the width is 
equal to the number of bytes(not pixel). 
If sw_crop_en_id3 is enable the width value must be 4 aligned. 


VICAP_MIPI4_ CTRL 
Address: Operational Base + offset (0x0520) 


Bit [attr [Reset Value 
31:20|RO_[0x000 


sw_soft_rst_mode 
2'b00: Soft reset and protect toisp path frame integrity; 
: f integrit II 

19:18/RW loxo 2'b0O1: Soft reset and procect toisp path frame integrity and pu 

down sw_cap_en automatically; 

2'b10: Soft reset directly; 

2'b11: Reserved. 

sw_soft_rst 
17 rw loxo 1'bO: Not reset 

1'b1: Reset the VICAP MIPI2 path(except MMU/AXI MASTER/REG 

FILE) 


sw_dma_rst 
16 RW {0x0 Write 1 will reset VICAP MIPI2 path dma. 
When this bit change to 0,dma is reseted completely. 
Press value. 
SW_press_en 
12 RW |0x0 1'bO: Disable press 
1'b1: Enable press 
11:8 [RO |oxo reserved 


sw_hurry_value 
Hurry value. 
sw_hurry_en 

4 RW {0x0 1'bO: Disable hurry 
1'b1: Enable hurry 
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| Bit |Attr| Reset Value 


3 RO {0x0 reserved 
sw_water_line 
2'b00: 75% 

2:1 |RW |Ox0 2'b01: 50% 
2'b10: 25% 
2'b1i1: 0% 


sw_cap_en 
RW |0x0 1'bO: Disable capture all id 
1'b1: Enable capture all id. 


VICAP_ MIPI4 FRAMEO ADDR Y IDO 
Address: Operational Base + offset (0x0524) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_idO 
31:0 |RW |OxOO0000000 |First address of even frame for IDO Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI4_FRAME1 ADDR_Y IDO 
Address: Operational Base + offset (0x0528) 


rit [Attr[Reset Value 


sw_framei_addr_y_idO 
31:0 |RW |OxOO0000000 |First address of odd frame for IDO Y path(must be aligned to 
double word). 


VICAP_MIPI4_FRAMEO ADDR _UV_IDO 
Address: Operational Base + offset (0x052C) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_idO 
31:0 |RW |OxOO0000000 |First address of even frame for IDO UV path(must be aligned to 
double word). 


VICAP MIPI4 FRAME1 ADDR UV IDO 
Address: Operational Base + offset (0x0530) 


Bit |Attr] Reset Value 


sw_framei_addr_uv_idO 
31:0 |RW |OxO0000000 |First address of odd frame for IDO UV path(must be aligned to 
double word). 


VICAP_MIPI4_VLW_IDO 
Address: Operational Base + offset (0x0534) 


Bit [attr [Reset Value 
31:20|RO_[ox000 


sw_vliw_idO 
19:0 |RW |0x00000 Virtual line width of even frame for IDO path(must be aligned to 
double word). 
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VICAP MIPI4 FRAMEO ADDR Y ID1 
Address: Operational Base + offset (0x0538) 


Bit [Attr[Reset Value 


sw_frameO_addr_y_idi 
31:0 |RW |OxOO0000000 |First address of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI4_FRAME1 ADDR _Y ID1 
Address: Operational Base + offset (0x053C) 


Bit |Attr| Reset Value 


sw_framei_addr_y_idi 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_ MIPI4_ FRAMEO ADDR UV ID1 
Address: Operational Base + offset (0x0540) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_id1 
31:0 |RW |OxOO000000 |First address of even frame for ID1i UV path(must be aligned to 
double word). 


VICAP_MIPI4_FRAME1 ADDR_UV_ID1 
Address: Operational Base + offset (0x0544) 


Bit [attr[Reset Value 


sw_framei_addr_uv_id1 
31:0 |RW |OxOO0000000 |First address of odd frame for ID1 UV path(must be aligned to 
double word). 


VICAP MIPI4 VLW _ ID1 
Address: Operational Base + offset (0x0548) 


Bit |Attr| Reset Value 
31:20|RO_|0x000 


sw_vlw_id1 
19:0 |RW |0x00000 Virtual line width of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI4_FRAMEO ADDR _Y ID2 
Address: Operational Base + offset (0x054C) 


Bit [attr [Reset Value 


sw_frameO_addr_y_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI4_ FRAME1 ADDR _Y ID2 
Address: Operational Base + offset (0x0550) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2202 


RKRK3588 TRM-Part1 


| Bit _|Attr| Reset Value 


sw_framei_addr_y_id2 
31:0 |RW |OxOO0000000 |First address of odd frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI4_FRAMEO ADDR_UV_ID2 
Address: Operational Base + offset (0x0554) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 UV path(must be aligned to 
double word). 


VICAP MIPI4 FRAME1 ADDR UV ID2 
Address: Operational Base + offset (0x0558) 


Bit |Attr| Reset Value 


sw_framei_addr_uv_idO 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID2 UV path(must be aligned to 
double word). 


VICAP_MIPI4_VLW_ID2 
Address: Operational Base + offset (Ox055C) 


[eit [attr[Reset Value] —=S=SS~*~«éi iescription SSSCSCSC~S~S~*S 
31:20|RO_[0x000 


sw_vliw_id2 
19:0 |RW |0x00000 Virtual line width of even frame for ID2 path(must be aligned to 
double word). 


VICAP MIPI4 FRAMEO ADDR Y ID3 
Address: Operational Base + offset (0x0560) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_id3 
31:0 |RW |OxOO000000 |First address of even frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI4_ FRAME1 ADDR _Y ID3 
Address: Operational Base + offset (0x0564) 


Bit [Attr[ Reset Value 


sw_framei_addr_y_id3 
31:0 |RW |OxOO0000000 |First address of odd frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPI4_FRAMEO ADDR_UV_ID3 
Address: Operational Base + offset (0x0568) 
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| Bit _|Attr| Reset Value 


sw_frameO_addr_uv_id3 
31:0 J|RW |OxOO0000000 |First address of even frame for ID3 UV path(must be aligned to 
double word). 


VICAP_MIPI4_FRAME1 ADDR_UV_ID3 
Address: Operational Base + offset (Ox056C) 


| Bit |Attr| Reset Value 


sw_framei_addr_uv_id3 
31:0 J|RW |OxO0000000 |First address of odd frame for ID3 UV path(must be aligned to 
double word). 


VICAP MIPI4 VLW_ ID3 
Address: Operational Base + offset (0x0570) 


Bit |Attr| Reset Value 
31:20|RO_|0x000 


sw_vliw_id3 
19:0 |RW |0x00000 Virtual line width of even frame for ID3 path(must be aligned to 
double word). 


VICAP_MIPI4_INTEN 
Address: Operational Base + offset (0x0574) 


size_err_id3_inten 
1'bO: Disable 
1'b1: Enable 
size_err_id2_inten 
1'bO: Disable 
1'b1: Enable 
size_err_id1_inten 
1'bO: Disable 
1'b1: Enable 
size_err_idO_inten 
1'bO: Disable 
1'b1: Enable 
line_id3_inten 
1'bO: Disable 
1'b1: Enable 
line_id2_inten 
1'bO: Disable 
1'b1: Enable 
line_id1i_inten 
1'bO: Disable 
1'b1: Enable 
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Attr| Reset Value 


line_idO_inten 

1'b0O: Disable 

1'b1: Enable 

csi2rx_fifo_overflow_inten 

1'bO: Disable 

1'b1: Enable 

bandwidth_lack_inten 

1'bO: Disable 

1'b1: Enable 

dma_uv_fifo_overflow_inten 

Enable the interrupt of dma fifo overflow of MIPI uv path or LVDS 
id1 path. 

1'bO: Disable 

1'b1: Enable 

dma_y_fifo_overflow_inten 

Enable the interrupt of dma fifo overflow of MIPI y path or LVDS 
idO path. 

1'bO: Disable 

1'b1: Enable 

framei_dma_end_id3_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id3_inten 

Enable the interrupt of end of even frame for ID3. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_id2_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id2_inten 

Enable the interrupt of end of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_idi_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idi_inten 

Enable the interrupt of end of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 
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frame1l_dma_end_id0O_inten 

Enable the interrupt of end of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idO_inten 

Enable the interrupt of end of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 

framei_start_id3_inten 

Enable the interrupt of start of odd frame for ID3. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id3_inten 

Enable the interrupt of start of even frame for ID3. 
1'b0O: Disable 

1'b1: Enable 

framei_start_id2_inten 

Enable the interrupt of start of odd frame for ID2. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id2_inten 

Enable the interrupt of start of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_start_idi_inten 

Enable the interrupt of start of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_start_idi_inten 

Enable the interrupt of start of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

framei_start_idO_inten 

Enable the interrupt of start of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_start_idO_inten 

Enable the interrupt of start of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 


VICAP MIPI4 INTSTAT 
Address: Operational Base + offset (0x0578) 


Bit |Attr] Reset Value 
0x0 
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size_err_id3_intst 

1'bO: No interrupt 

1'b1: Interrupt 
size_err_id2_intst 

1'bO: No interrupt 

1'b1: Interrupt 
size_err_idi_intst 

1'bO: No interrupt 

1'b1: Interrupt 
size_err_idO_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_id3_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_id2_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_idi_intst 

1'bO: No interrupt 

1'b1: Interrupt 
line_idO_intst 

1'bO: No interrupt 

1'b1: Interrupt 
csi2rx_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
bandwidth_lack_intst 
1'bO: No interrupt 

1'b1: Interrupt 
dma_uv_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
dma_y_fifo_overflow_intst 
1'bO: No interrupt 

1'b1: Interrupt 
framei_dma_end_id3_intst 
1'bO: No interrupt 

1'b1: Interrupt 
frameO_dma_end_id3_intst 
1'bO: No interrupt 

1'b1: Interrupt 
framei_dma_end_id2_intst 
1'bO: No interrupt 

1'b1: Interrupt 
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frameO_dma_end_id2 


1'bO: No interrupt 
1'b1: Interrupt 
framei_dma_end_idi 


1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_id1 


1'bO: No interrupt 
1'b1: Interrupt 
frame1_dma_end_id0O 


1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_id0O 


1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idi_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idi_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 


VICAP MIPI4 LINE INT NUM IDO 1 
Address: Operational Base + offset (0x057C) 
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| Bit _|Attr| Reset Value 


line_int_mode_id1 
31 RW |0x0 1'b0O: One-time mode 
1'b1: Circular mode 


30__|RO_|oxo reserved 


line_int_num_id1 
For one-time mode, if line_int_num_id1=100, then channel 1 
receive 100th line, the line_id1_intst will be 1. 
29:16;/RW 4 : Danan 
pine oxpeae For circular mode, if line_int_num_id1=100, then channel 1 
receive 100th line2OOth line30Oth line the line_id1_intst will be 
1. 


line_int_mode_idO 
15 RW |0x0 1'bO: One-time mode 
1'b1: Circular mode 


ia |RO_|oxo reserved 


line_int_num_idO 
For one-time mode, if line_int_num_idO=100, then channel 0 
receive 100th line, the line_idO_intst will be 1. 

Pe BYE one For circular mode, if line_int_num_idO=100, then channel 0 
receive 100th line20Oth line30O0th line the line_idO_intst will be 
1. 


VICAP_MIPI4 LINE INT NUM_ID2 3 
Address: Operational Base + offset (0x0580) 


Bit [attr [Reset Value 


line_int_mode_id3 
31 RW |0x0 1'b0O: One-time mode 
1'b1: Circular mode 


30__|RO_|oxo reserved 


line_int_num_id3 
For one-time mode, if line_int_num_id3=100, then channel 3 
receive 100th line, the line_id3_intst will be 1. 

Boe RW | PxO0N0 For circular mode ,if line_int_num_id3=100, then channel 3 
receive 100th line2OOth line3O0Oth line the line_id3_intst will be 
1. 


line_int_mode_id2 
15 RW |0x0 1'b0O: One-time mode 
1'b1: Circular mode 


ia |RO_|oxo reserved 


line_int_num_id2 
For one-time mode, if line_int_num_id2=100, then channel 2 
receive 100th line, the line_id2_intst will be 1. 
13: RW 4 2 aay yl 
eae ono For circular mode, if line_int_num_id2=100, then channel 2 
receive 100th line2O0Oth line3OOth line the line_id2_intst will be 
1. 
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VICAP MIPI4 LINE CNT IDO 1 
Address: Operational Base + offset (0x0584) 


Bit |Attr| Reset Value 
31:30|RO_|oxo_ reserved 


ro_line_cnt_id1 
29:16|Ro_foxo00o Current line count for id1. 


15:14[RO_|oxo reserved 
ro_line_cnt_idO 
13:0 [ko lira Current line count for idO. 


VICAP MIPI4 LINE CNT ID2 3 
Address: Operational Base + offset (0x0588) 


| Bit |Attr| Reset Value Description 
31:30/RO_|oxo reserved 


ro_line_cnt_id3 
29:16|R0_|oxo00o Current line count for id3. 


15:14]RO_ [Oxo reserved —CssCsisdCY 
ro_line_cnt_id2 
13:0 [Ro pees Current line count for id2. 


VICAP MIPI4 IDO CROP START 
Address: Operational Base + offset (Ox058C) 


| Bit |Attr| Reset Value Description 
31:30[RO_|oxo reserved 


sw_start_y_idO 
29:16|/RW 0 
slaw ima The start y coordinate for idO. 
15:14[RO [Oxo reserved 


sw_start_x_id0O 

The start x coordinate for idO, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPI4_ID1 CROP_START 
Address: Operational Base + offset (0x0590) 


rit [attr|Reset Value 
31:30|RO [oxo —iresewed ~——SOC—=“s*“—*S*~—‘“‘“‘“—*s*“‘“‘~SCS*S*‘“‘~S~S~S~* 


sw_start_y_id1 
29:16|/RW 
i claw cad The start y coordinate for id1. 


i5:14/RO |oxo reserved 


sw_start_x_id1 

The start x coordinate for id1, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPI4_ID2 CROP_START 
Address: Operational Base + offset (0x0594) 
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| Bit |Attr| Reset Value 


RO |0x0 reserved 


sw_start_y_id2 
The start y coordinate for id2. 


sw_start_x_id2 

13:0 IRw |ox0000 The start Re COOraINatS Pe id2, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 
The start x value must be 4 aligned. 

VICAP MIPI4 ID3 CROP START 

31:30[RO oxo reserved 

tart 

29:16] RW sw_start_y_id3 

15:14|RO [Oxo reserved 
sw_start_x_id3 

13:0 IRw |oxo000 The start A COCA ote 1p id3, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 
The start x value must be 4 aligned. 

| Bit |Attr| Reset Value 
ro_frame_num_end_vc0 

1 

1:16|Ro yee The frame number of frame end of virtual channel 0. 

15:0 RO 

Address: Operational Base + offset (Ox05A0) 

VICAP_ MIPI4 FRAME NUM VC2 

Address: Operational Base + offset (0x05A4) 


29:16|}RW |0x0000 
Address: Operational Base + offset (0x0598) 
0x0000 in ae 
VICAP MIPI4 FRAME NUM VCO 
0x0000 ro_frame_num_start_vcO 
The frame number of frame start of virtual channel O. 
ro_frame_num_end_vc1 
OxOOR0 The frame number of frame end of virtual channel 1. 
Reset Value 


15:14[RO [Oxo reserved ee —CsCsisdCY 
| Bit_|Attr| Reset Value 
The start y coordinate for id3. 
Address: Operational Base + offset (0x059C) 
VICAP MIPI4 FRAME NUM VC1 
ro_frame_num_start_vci 
0x0000 . 
The frame number of frame start of virtual channel 1. 
frame_num_end_vc2 
0x0000 ee ee i . 
The frame number of frame end of virtual channel 2. 


0x0000 ro_frame_num_start_vc2 
The frame number of frame start of virtual channel 2. 
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VICAP MIPI4 FRAME NUM _VC3 
Address: Operational Base + offset (Ox05A8) 


| Bit_|Attr| Reset Value 


ro_frame_num_end_vc3 
31:16|R0_foxoo0o The frame number of frame end of virtual channel 3. 


15-0 0x0000 ro_frame_num_start_vc3 
: . The frame number of frame start of virtual channel 3. 


VICAP MIPI4 IDO EFFECT CODE 
Address: Operational Base + offset (OxO5AC) 


| Bit |Attr| Reset Value Description 
31:30[RO_|oxo reserved 


sw_sony_effect_code1_idO 
: RW 
a? 16(RW | eases Effect code of idO for sony sensor. 


15:14|RO [oxo reserved 
; sw_sony_effect_code0_idO 
exgode Effect code of idO for sony sensor. 


VICAP_MIPI4 ID1 EFFECT CODE 
Address: Operational Base + offset (Ox05B0) 


| Bit |Attr Reset Value Description 
31:30|RO_|oxo reserved 


sw_sony_effect_code1_id1 
:16|}RW 
a 16(RW | sastesaa Effect code of id1 for sony sensor. 


15:14|RO_|oxo reserved 
sw_sony_effect_codeO_id1 
:0 |RW 
13:0 |aw inet Effect code of id1 for sony sensor. 


VICAP_MIPI4 ID2 EFFECT CODE 
Address: Operational Base + offset (Ox05B4) 


Bit [attr [Reset Value 
31:30|RO [oxo —iresewed—SOC=“‘*‘“*S*S*~‘“‘*‘“—*S*S*S*“‘“‘*S*‘“‘“~*~S~*~*S 


: sw_sony_effect_code1_id2 
pa 16(RW | ieee Effect code of id2 for sony sensor. 


15:14|RO_|ox0 reserved 
sw_sony_effect_code0_id2 
:0 |RW 
13:0 Jaw pea Effect code of id2 for sony sensor. 


VICAP MIPI4 ID3 EFFECT CODE 
Address: Operational Base + offset (Ox05B8) 


Bit |Attr| Reset Value 
31:30/RO [0x0 reserved 


: sw_sony_effect_code1_id3 
is 16|RW ee Effect code of id3 for sony sensor. 


i5:14)RO_loxo reserved 
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| Bit _|Attr| Reset Value 


; sw_sony_effect_code0_id3 
oxcoe Effect code of id3 for sony sensor. 


VICAP_MIPI4_ON PAD VALUE 
Address: Operational Base + offset (OxO5BC) 


| Bit |Attr| Reset Value Description 
31:14|RO_|0x00000 


Ssw_on_pad_value 
13:0 |RW 
13:0 |aw ee Padding value for ON sensor. 
VICAP_ MIPI4 SIZE NUM IDO 
Address: Operational Base + offset (Ox05CO) 


Reset Value 


ro_line_num_idO 


ro_pix_num_idO 
cece The idO pixel number in one line. 


VICAP MIPI4 SIZE NUM ID1 
Address: Operational Base + offset (0x05C4) 


Reset Value 


ro_line_num_id1 
exonee The idi line number in one frame. 


ro_pix_num_id1 
OxO0R0 The id1 pixel number in one line. 


VICAP_MIPI4 SIZE NUM_ID2 
Address: Operational Base + offset (0x05C8) 


eset Value 


ro_line_num_id2 
men008 The id2 line number in one frame. 


: 0x0 


| ro_pix_num_id2 
: Ox0000 The id2 pixel number in one line. 


VICAP_MIPI4 SIZE NUM_ID3 
Address: Operational Base + offset (OxO05CC) 


Bit [attr[Reset Value 
31:30|RO_[0x0 
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nie Reset Value 


ro_line_num_id3 
jl et The id3 line number in one frame. 


a 
ro_pix_num_id3 
ale be The id3 pixel number in one line. 


VICAP MIPIS5 IDO CTRLO 
Address: Operational Base + offset (Ox0600) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id0O 

0x0 The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_idO 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_idO 

Enable dma transport idO. 

1'bO: Disable 

1'b1: Enable 

sw_align_idO 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 

1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 

Only be used when non-compacted mode. 
sw_command_mode_en_id0O 

Select command mode for idO. 

1'b0O: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_idO 

If sw_mipiO_on_hdr_mode_idO=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_idO=1, idO channel will capture the 
line which line count value equal to 1. 

sw_on_hdr_mode_idO 

2'b00: Normal mode(no HDR) 

2'bO1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 
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| Bit _|Attr| Reset Value 


sw_hdr_mode_id0O 
2'b00: HDR distinguished by virtual channel 
21:20;RW |0x0 2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 
sw_yuyv_out_order_idO 
2'b00: UYVY(CSI-2 standard) 
19:18/RW |0x0 2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 
sw_yuyv_in_order_idO 
2'b00: UYVY(CSI-2 standard) 
17:16;/RW |0x0 2'b01: VYUY 
2'b10: YUYV 
2'b1i1: YVYU 


sw_dt_idO 

Data type for idO. 
sw_vc_idO 
Virtual channel for idO. 


sw_wrddr_type_idO 
The write ddr type of idO. 
: Raw-compact 
: Raw-uncompact 
: YUV packet 
: YUV 400 
: YUV 422sp 
: YUV 420sp 
: Reserved 


sw_crop_en_idO 
6x0 Enable to crop for idO. 
- 1'bO: Disable 
1'b1: Enable 


sw_parse_type_idO 
The parse type of idO. 
: For raw8/rgb888 
: For rawi10 
: For raw12 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
sw_cap_en_idO 
Enable to capture idO. 
1'bO: Disable 
1'b1: Enable 


eae 
pa ee 
au 
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VICAP MIPIS IDO CTRL1 
Address: Operational Base + offset (0x0604) 


bit [attr[Reset Value/ __Deseription 
ee CO 


sw_height_idO 
expe’ ee for idO. 


sahio- oe —— reserved 


sw_width_idO 

Width for idO. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 

If sw_crop_en_idO is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP MIPI5 ID1 CTRLO 
Address: Operational Base + offset (0x0608) 


Bit |Attr| Reset Value 
31:30|/RW 


sw_vc_hdr_id_main_id1 

eG The id that is the first coming. 
Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id1 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1i: Ensure hdr long exposure frame is captured firstly. 

Note: This register is available when sw_hdr_mode_idx=2'bO0. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 

sw_dma_en_id1 

Enable dma transport id1. 

1'bO: Disable 

1'b1: Enable 


i 
sw_align_id1 

0x0 1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 

om 


sw_command_mode_en_id1i 

Select command mode for id1. 

1'b0O: Not command mode 

1'b1: Command mode 

sw_on_hdr_line_cnt_id1 

If sw_mipiO_on_hdr_mode_idi=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id1=1, id1 channel will capture the 
line which line count value equal to 1. 


25:24|R 
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Reset Value 


sw_on_hdr_mode_id1 

2'b00: Normal mode(no HDR) 

2'b0O1: 2 frames HDR 

2'b10: 3 frames HDR 

2'b11: Reserved 

sw_hdr_mode_id1 

2'b00: HDR distinguished by virtual channel 

2'b01: HDR distinguished by line number(ON HDR mode) 
2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 

sw_yuyv_out_order_id1 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 

sw_yuyv_in_order_id1 

2'b00: UYVY(CSI-2 standard) 

2'b01: VYUY 

2'b10: YUYV 

2'b11: YVYU 


sw_wrddr_type_id1i 
The write ddr type of id1. 
3'b000: Raw-compact 
3'b001: Raw-uncompact 
3'b010: YUV packet 
3'b011: YUV 400 
3'b100: YUV 422sp 
3'b101: YUV 420sp 
Others: Reserved 
sw_crop_en_id1 
Enable to crop for id1. 
1'bO: Disable 
1'b1: Enable 
sw_parse_type_id1 
The parse type of id1. 
3'b000: For raw8/rgb888 
: For rawi0 
: For rawi2 
: For raw14(data will be clipped to 12bit) 
: For yuv422 8bit 
: Reserved 
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| Bit |Attr| Reset Value 


sw_cap_en_id1 

Enable to capture id1. 
ae lee 1'bO: Disable 

1'b1: Enable 


VICAP_MIPIS5 ID1i CTRL1 
Address: Operational Base + offset (Ox060C) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


; sw_height_id1 
i5:14[RO [oxo reserved 
sw_width_id1i 
Width for id1. If sw_wrddr_type is rgb888, then the width is 
equal to the number of bytes(not pixel). 


If sw_crop_en_id1 is enable the width value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPI5 ID2 CTRLO 
can aa Reset Base + offset (0x0610) 


sw_vc_hdr_id_main_id2 
The id that is the first coming. 

ete O RW 0x0 Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id2 

1'bO: Not ensure hdr long exposure frame is captured firstly; 
1'b1i: Ensure hdr long exposure frame is captured firstly. 

Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 


sw_dma_en_id2 

Enable dma transport id2. 
Be <NOX0 1'b0: Disable 

1'b1: Enable 


sw_align_id2 

1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 
sw_command_mode_en_id2 

Select command mode for id2. 

1'b0O: Not command mode 

1'b1: Command mode 
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| Bit |Attr|ResetValue| iescription 
RW 


sw_on_hdr_line_cnt_id2 

If sw_mipiO_on_hdr_mode_id2=1(2), the line count value will 
25:24 0x0 circulate between 0~1(2). And if 

sw_mipiO_on_hdr_line_cnt_id2=1, id2 channel will capture the 

line which line count value equal to 1. 


sw_on_hdr_mode_id2 
2'b00: Normal mode(no HDR) 
2'b0O1: 2 frames HDR 
2'b10: 3 frames HDR 


N 
~ 
N 
N 
re) 
= 


2'b11: Reserved 


sw_hdr_mode_id2 
2'b00: HDR distinguished by virtual channel 
2'b01: HDR distinguished by line number(ON HDR mode) 


N 
ye) 
= 


2'b10: HDR distinguished by first 4pixel(SONY HDR mode) 
2'b11: Reserved 


sw_yuyv_out_order_id2 

2'b00: UYVY(CSI-2 standard) 
19:18/RW 2'b01: VYUY 

2'b10: YUYV 


2'b11: YVYU 


sw_yuyv_in_order_id2 

2'b00: UYVY(CSI-2 standard) 
17:16|RW 2'b01: VYUY 

2'b10: YUYV 


2'b11: YVYU 


: Raw-compact 

: Raw-uncompact 

: YUV packet 

: YUV 400 

: YUV 422sp 

: YUV 420sp 

: Reserved 
sw_crop_en_id2 
Enable to crop for id2. 
1'bO: Disable 
1'b1: Enable 
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| Bit _|Attr| Reset Value 


sw_parse_type_id2 
The parse type of id2. 
3'b000: For raw8/rgb888 
3'b001: For raw10 
ots (RW ORY 3'b010: For raw12 
3'b011: For raw14(data will be clipped to 12bit) 
3'b100: For yuv422 8bit 
Others: Reserved 


sw_cap_en_id2 

Enable to capture id2. 
pee hic 1'bO: Disable 

1'b1: Enable 


VICAP MIPIS5 ID2 CTRL1 
Address: Operational Base + offset (0x0614) 


| Bit |attr|ResetValue| ss Ciescription 
31:30/RO_|oxo reserved 


sw_height_id2 
29:16|RW a a 
s:i6law pee Height for id2. 


i5:14]RO [oxo reserved 


sw_width_id2 

13:0 IRw {ox0000 Width for id2. if sw_wrddr_type is rgb888, then the width is equal 
to the number of bytes(not pixel). 
If sw_crop_en_id2 is enable the width value must be 4 aligned. 


VICAP_MIPIS5 ID3 _CTRLO 
Address: Operational Base + offset (0x0618) 


Bit [attr[Reset Value 


sw_vc_hdr_id_main_id3 
The id that is the first coming. 
1: RW 
pine ox? Note: This register is available when sw_hdr_mode_idx=2'b00 
and sw_vc_hdr_protect=1'b1. 


sw_vc_hdr_protect_id3 
1'bO: Not ensure hdr long exposure frame is captured firstly; 
29 rw loxo 1'b1: Ensure hdr long exposure frame is captured firstly. 
Note: This register is available when sw_hdr_mode_idx=2'b00. 
And sw_vc_hdr_id_main must be configured correctly(the first 
coming id). 
sw_dma_en_id3 
Enable dma transport id3. 
cam ae ba 1'bO: Disable 
1'b1: Enable 
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Reset Value 


sw_align_id3 
1'bO: Low alignment(raw10/12 will in [9:0]/[11:0]) 
1'b1: High alignment(raw10/12 will in [15:6]/[15:4] 
Only be used when non-compacted mode. 
sw_command_mode_en_id3 
Select command mode for id3. 
1'b0: Not command mode 
1'b1: Command mode 
sw_on_hdr_line_cnt_id3 
If sw_mipiO_on_hdr_mode_id3=1(2), the line count value will 
circulate between 0~1(2). And if 
sw_mipiO_on_hdr_line_cnt_id3=1, id3 channel will capture the 
line which line count value equal to 1. 
sw_on_hdr_mode_id3 
2'b00: Normal mode(no HDR) 
2'bO1: 2 frames HDR 
2'b10: 3 frames HDR 
2'b11: Reserved 
sw_hdr_mode_id3 
: HDR distinguished by virtual channel 
: HDR distinguished by line number(ON HDR mode) 
: HDR distinguished by first 4pixel(SONY HDR mode) 
: Reserved 
sw_yuyv_out_order_id3 
2'b00: UYVY(CSI-2 standard) 
2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 
sw_yuyv_in_order_id3 
2'b00: UYVY(CSI-2 standard) 
2'b01: VYUY 
2'b10: YUYV 
2'bi1: YVYU 


sw_dt_id3 
aoe a oxo fM type for id3. 
sw_vc_id3 
oe pro NE channel for id3. 


La 
ron) 

re) 

= 


N 
Gi 
N 
aN 
re) 
= 


22|RW 


- 
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Reset Value 


sw_wrddr_type_id3 

The write ddr type of id3. 
3'b000: Raw-compact 
3'b001: Raw-uncompact 
3'b010: YUV packet 
3'b011: YUV 400 

3'b100: YUV 422sp 
3'b101: YUV 420sp 
Others: Reserved 
sw_crop_en_id3 

Enable to crop for id3. 
1'bO: Disable 

1'b1: Enable 
sw_parse_type_id3 

The parse type of id3. 
3'b000: For raw8/rgb888 
3'b001: For raw10 
3'b010: For raw12 
3'b011: For rawi4(data will be clipped to 12bit) 
3'b100: For yuv422 8bit 
Others: Reserved 
sw_cap_en_id3 

Enable to capture id3. 
1'bO: Disable 

1'b1: Enable 


VICAP MIPIS ID3 CTRL1 

Address: Operational Base + offset (0x061C) 

| Bit |Attr|ResetValue/ = (éescription 

31:30[RO [oxo reserved 
sw_height_id3 

15:14|RO [ox 


sw_width_id3 
13:0 IRw {oxo000 Width for id3.if SWeWiadl type is rgb888, then the width is equal 
to the number of bytes(not pixel). 
If sw_crop_en_id3 is enable the width value must be 4 aligned. 
VICAP_ MIPI5 CTRL 
Address: Operational Base + offset (0x0620) 


Attr|ResetValue| ss ieescription 
31:20]RO_|0x000 
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| Bit _|Attr| Reset Value 


sw_soft_rst_mode 
2'b00: Soft reset and protect toisp path frame integrity; 
19:18/RW oxo 2'b0O1: Soft reset and protect toisp path frame integrity and pull 
down sw_cap_en automatically; 
2'b10: Soft reset directly; 
2'b11: Reserved. 
sw_soft_rst 
17 rw loxo 1'bO: Not reset 
1'b1: Reset the VICAP MIPI3 path(except MMU/AXI MASTER/REG 
FILE) 
sw_dma_rst 
16 RW {0x0 Write 1 will reset VICAP MIPI3 path dma. 
When this bit change to 0,dma is reseted completely. 


15:13IRW |Ox0O sw_press_value 
Press value. 


SW_press_en 
12 RW |0x0 1'bO: Disable press 
1'b1: Enable press 


11:8 [RO |oxo| [reserved 
sw_hurry_value 

Hurry value. 

sw_hurry_en 
4 RW {0x0 1'bO: Disable hurry 

1'b1: Enable hurry 


3 |RO_|oxo reserved 


sw_water_line 
2'b00: 75% 
2:1 |RW {0x0 2'b01: 50% 
2'b10: 25% 
2'b11: 0% 


sw_cap_en 
RW |0x0 1'bO: Disable capture all id 
1'b1: Enable capture all id. 


VICAP_MIPIS FRAMEO ADDR Y IDO 
Address: Operational Base + offset (0x0624) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_idO 
31:0 |RW |OxOO0000000 |First address of even frame for IDO Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPIS FRAME1 ADDR_Y IDO 
Address: Operational Base + offset (0x0628) 
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| Bit _|Attr| Reset Value 


sw_framei_addr_y_id0O 
31:0 |RW |OxOO0000000 |First address of odd frame for IDO Y path(must be aligned to 
double word). 


VICAP_MIPIS5 FRAMEO ADDR _UV_IDO 
Address: Operational Base + offset (0x062C) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_idO 
31:0 |RW |OxOO0000000 |First address of even frame for IDO UV path(must be aligned to 
double word). 


VICAP MIPIS FRAME1 ADDR UV IDO 
Address: Operational Base + offset (0x0630) 


Bit |Attr| Reset Value 


sw_framei_addr_uv_idO 
31:0 J|RW |OxOO0000000 |First address of odd frame for IDO UV path(must be aligned to 
double word). 


VICAP_MIPIS5 VLW_IDO 
Address: Operational Base + offset (0x0634) 


[it [attr[Reset Value] —==S=SS~*~*~«éS iescription SSSCSCSC~S~S~* 
31:20|RO_[0x000 


sw_vlw_idO 
19:0 |RW |0x00000 Virtual line width of even frame for IDO path(must be aligned to 
double word). 


VICAP_ MIPIS FRAMEO ADDR Y ID1 
Address: Operational Base + offset (0x0638) 


Bit |Attr| Reset Value 


sw_frameO_addr_y_idi 
31:0 |RW |OxOO000000 |First address of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPIS FRAME1 ADDR _Y ID1 
Address: Operational Base + offset (0x063C) 


Bit [attr| Reset Value 


sw_framei_addr_y_idi 
31:0 |RW |OxOO0000000 |First address of odd frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPIS5 FRAMEO ADDR_UV_ID1 
Address: Operational Base + offset (0x0640) 
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| Bit _|Attr| Reset Value 


sw_frameO_addr_uv_idi 
31:0 |RW |OxO0000000 |First address of even frame for IDi UV path(must be aligned to 
double word). 


VICAP_MIPIS FRAME1 ADDR _UV_ID1 
Address: Operational Base + offset (0x0644) 


Bit |Attr| Reset Value 


sw_framel_addr_uv_idi 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID1 UV path(must be aligned to 
double word). 


VICAP MIPIS VLW ID1 
Address: Operational Base + offset (0x0648) 


| Bit |Attr|Reset Value] Ciescription 
31:20|RO_|0x000 


sw_vlw_id1 
19:0 |RW |0x00000 Virtual line width of even frame for ID1 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPIS5 FRAMEO ADDR_Y ID2 
Address: Operational Base + offset (0x064C) 


Bit [attr [Reset Value 


sw_frameO_addr_y_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPIS FRAME1 ADDR Y ID2 
Address: Operational Base + offset (0x0650) 


Bit |Attr| Reset Value 


sw_framei_addr_y_id2 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID2 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPIS FRAMEO ADDR _UV_ID2 
Address: Operational Base + offset (0x0654) 


Bit [attr [Reset Value 


sw_frameO_addr_uv_id2 
31:0 |RW |OxOO0000000 |First address of even frame for ID2 UV path(must be aligned to 
double word). 


VICAP_MIPIS5 FRAME1 ADDR_UV_ID2 
Address: Operational Base + offset (0x0658) 
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| Bit _|Attr| Reset Value 


sw_framei_addr_uv_idO 
31:0 |RW |OxOO0000000 |First address of odd frame for ID2 UV path(must be aligned to 
double word). 


VICAP_MIPIS5 VLW_ID2 
Address: Operational Base + offset (Ox065C) 


| Bit [Attr|ResetValue| = Ciescription 
31:20|RO_|0x000 


sw_vlw_id2 
19:0 |RW |0x00000 Virtual line width of even frame for ID2 path(must be aligned to 
double word). 


VICAP_ MIPIS FRAMEO ADDR Y ID3 
Address: Operational Base + offset (0x0660) 


| Bit _|Attr| Reset Value 


sw_frameO_addr_y_id3 
31:0 |RW |OxOO0000000 |First address of even frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP_MIPIS FRAME1 ADDR_Y_ ID3 
Address: Operational Base + offset (0x0664) 


Bit [Attr| Reset Value 


sw_framei_addr_y_id3 
31:0 J|RW |OxOO0000000 |First address of odd frame for ID3 Y/RAW/RGB path(must be 
aligned to double word). 


VICAP MIPIS FRAMEO ADDR UV _ ID3 
Address: Operational Base + offset (0x0668) 


Bit |Attr| Reset Value 


sw_frameO_addr_uv_id3 
31:0 |RW |OxOO0000000 |First address of even frame for ID3 UV path(must be aligned to 
double word). 


VICAP_MIPI5 FRAME1 ADDR_UV_ID3 
Address: Operational Base + offset (Ox066C) 


Bit [attr [Reset Value 


sw_framel_addr_uv_id3 
31:0 |RW |OxOO0000000 |First address of odd frame for ID3 UV path(must be aligned to 
double word). 


VICAP_MIPIS5 VLW_ID3 
Address: Operational Base + offset (0x0670) 


| Bit |Attr|ResetValue| ss Ciescription 
31:20]RO_|0x000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2226 


RKRK3588 TRM-Part1 


sw_viw_id3 


19:0 |RW |0x00000 Virtual line width of even frame for ID3 path(must be aligned to 
double word). 


VICAP_MIPIS INTEN 
Address: Operational Base + offset (0x0674) 


| Bit |Attr|ResetValue| ss Ciescription 
31:28/RO_|oxo reserved 


size_err_id3_inten 
1'bO: Disable 

1'b1: Enable 
size_err_id2_inten 
1'bO: Disable 

1'b1: Enable 
size_err_id1_inten 
1'bO: Disable 

1'b1: Enable 
size_err_idO_inten 
1'bO: Disable 

1'b1: Enable 
line_id3_inten 

1'bO: Disable 

1'b1: Enable 
line_id2_inten 

1'bO: Disable 

1'b1: Enable 
line_idi_inten 

1'bO: Disable 

1'b1: Enable 
line_idO_inten 

1'bO: Disable 

1'b1: Enable 
csi2rx_fifo_overflow_inten 
1'bO: Disable 

1'b1: Enable 
bandwidth_lack_inten 
1'bO: Disable 

1'b1: Enable 
dma_uv_fifo_overflow_inten 
Enable the interrupt of dma fifo overflow of MIPI uv path or LVDS 
id1 path. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr| Reset Value 


dma_y_fifo_overflow_inten 

Enable the interrupt of dma fifo overflow of MIPI y path or LVDS 
idO path. 

1'bO: Disable 

1'b1: Enable 

framei_dma_end_id3_inten 

Enable the interrupt of end of odd frame for ID1. 
1'b0O: Disable 

1'b1: Enable 

frameO_dma_end_id3_inten 

Enable the interrupt of end of even frame for ID3. 
1'b0O: Disable 

1'b1: Enable 

framei_dma_end_id2_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_id2_inten 

Enable the interrupt of end of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_idi_inten 

Enable the interrupt of end of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idi_inten 

Enable the interrupt of end of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

framei_dma_end_idO_inten 

Enable the interrupt of end of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_dma_end_idO_inten 

Enable the interrupt of end of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 

framei_start_id3_inten 

Enable the interrupt of start of odd frame for ID3. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id3_inten 

Enable the interrupt of start of even frame for ID3. 
1'b0O: Disable 

1'b1: Enable 
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framel1_start_id2_inten 

Enable the interrupt of start of odd frame for ID2. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id2_inten 

Enable the interrupt of start of even frame for ID2. 
1'bO: Disable 

1'b1: Enable 

framei_start_idi_inten 

Enable the interrupt of start of odd frame for ID1. 
1'bO: Disable 

1'b1: Enable 

frameO_start_id1_inten 

Enable the interrupt of start of even frame for ID1. 
1'bO: Disable 

1'b1: Enable 

framel1_start_idO_inten 

Enable the interrupt of start of odd frame for IDO. 
1'bO: Disable 

1'b1: Enable 

frameO_start_idO_inten 

Enable the interrupt of start of even frame for IDO. 
1'bO: Disable 

1'b1: Enable 


VICAP_MIPIS INTSTAT 
Address: Operational Base + offset (0x0678) 


Reset Value Description 
reserved 


size_err_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
size_err_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
size_err_id1_intst 
1'bO: No interrupt 
1'b1: Interrupt 
size_err_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 
line_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
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line_id2_intst 

1'bO: No interrupt 
1'b1: Interrupt 
line_idi_intst 

1'bO: No interrupt 
1'b1: Interrupt 
line_idO_intst 

1'bO: No interrupt 
1'b1: Interrupt 
csi2rx_fifo_overflow_intst 
1'bO: No interrupt 
1'b1: Interrupt 
bandwidth_lack_intst 
1'bO: No interrupt 
1'b1: Interrupt 
dma_uv_fifo_overflow_intst 
1'bO: No interrupt 
1'b1: Interrupt 
dma_y_fifo_overflow_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_dma_end_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
framel_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frame1l_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
framel_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_dma_end_i 
1'bO: No interrupt 
1'b1: Interrupt 
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framei_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id3_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id2_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_id1i_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_id1i_intst 
1'bO: No interrupt 
1'b1: Interrupt 
framei_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 
frameO_start_idO_intst 
1'bO: No interrupt 
1'b1: Interrupt 


VICAP_MIPIS LINE INT NUM_IDO 1 
eRTla Operational Base + offset (0x067C) 


line_int_mode_id1 
1'bO: One-time mode 
1'b1: Circular mode 


reserved 


30 |RO_|oxo 
line_int_num_id1 
For one-time mode, if line_int_num_id1=100, then channel 1 
29:16/RW lox0040 pECeINe 100th line, Ne ne _idd_intst will be 1. 
For circular mode, if line_int_num_id1=100, then channel 1 
receive 100th line200th line300th line.....the line_id1_intst will be 
1. 


line_int_mode_idO 
15 RW |0x0 1'bO: One-time mode 
1'b1: Circular mode 


14 |RO |oxo reserved 
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| Bit _|Attr| Reset Value 


line_int_num_idO 
For one-time mode, if line_int_num_idO=100, then channel 0 
receive 100th line, the line_idO_intst will be 1. 

BSE ORO For circular mode, if line_int_num_idO=100, then channel 0 
receive 100th line20Oth line3O0Oth line.....the line_idO_intst will be 
1. 


VICAP_MIPIS LINE INT NUM_ID2 3 
Address: Operational Base + offset (0x0680) 


Bit |Attr| Reset Value 


line_int_mode_id3 
31 RW {0x0 1'bO: One-time mode 
1'b1: Circular mode 


30__|RO_|oxo reserved 


line_int_num_id3 
For one-time mode, if line_int_num_id3=100, then channel 3 
receive 100th line, the line_id3_intst will be 1. 

Beet OXON AY For circular mode, if line_int_num_id3=100, then channel 3 
receive 100th line2OOth line30Oth line the line_id3_intst will be 
1. 


line_int_mode_id2 
15 RW |0x0O 1'bO: One-time mode 
1'b1: Circular mode 


ia |RO_|oxo reserved 


line_int_num_id2 
For one-time mode, if line_int_num_id2=100, then channel 2 
receive 100th line, the line_id2_intst will be 1. 

eo 0 RM | aeoeae For circular mode, if line_int_num_id2=100, then channel 2 
receive 100th line2OOth line30Oth line the line_id2_intst will be 
1. 


VICAP_MIPIS LINE CNT IDO 1 
Address: Operational Base + offset (0x0684) 


| Bit [Attr|Reset Value] = iescription 

31:30/RO_|oxo reserved 
ro_line_cnt_id1 

aacs[eo lowoooe [Cent ineunt ford, 

RO_|Ox0 

ro_line_cnt_idO 

co Current line count for idO. 


VICAP_MIPIS5 LINE CNT ID2 3 
Address: Operational Base + offset (0x0688) 


Bit [attr[ Reset Value 
31:30|RO_[ox0 
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| Bit |Attr| Reset Value 


ro_line_cnt_id3 
29:16|R0 |ox0000 Current line count for id3. 


15:14RO [oxo reserved 
ro_line_cnt_id2 
13:0 |Ro | een Current line count for id2. 


VICAP MIPIS IDO CROP START 
Address: Operational Base + offset (Ox068C) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


: sw_start_y_idO 
a 16|RW OxO0e0 The start y coordinate for idO. 
15:14[RO [Oxo sireserved 


sw_start_x_id0O 

The start x coordinate for idO, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPIS5 ID1 CROP_START 
Address: Operational Base + offset (0x0690) 


| Bit |Attr| Reset Value Description 
31:30[RO_|Oxo reserved 


sw_start_y_id1 
29:16|/RW 
slaw cca The start y coordinate for id1. 
15:14RO [oxo reserved sid 


sw_start_x_id1 

The start x coordinate for id1, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 |RW |0x0000 


VICAP_MIPIS5 ID2 CROP_START 
Address: Operational Base + offset (0x0694) 


Bit [attr [Reset Value 
31:30|RO [oxo —iresewed——SOC=“*“s*S*S*~“‘“‘“‘*S*S*S*SC“s*‘“‘“S*“<S*S 


sw_start_y_id2 
29:16|/RW — 
slaw aac The start y coordinate for id2. 


i5:14/RO_|oxo reserved 


sw_start_x_id2 

The start x coordinate for id2, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 

The start x value must be 4 aligned. 


13:0 {RW |0x0000 


VICAP MIPIS5 ID3 CROP START 
Address: Operational Base + offset (0x0698) 
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| Bit |Attr| Reset Value 


RO |0x0 reserved 


sw_start_y_id3 
The start y coordinate for id3. 


29:16|/RW |0x0000 


i5:14|RO_|oxo reserved 


sw_start_x_id3 

13:0 IRw {oxo000 The start A COOraInate OF id3, if sw_wrddr_type is rgb888, then 
the start x is measured in byte. 
The start x value must be 4 aligned. 


VICAP_ MIPIS FRAME NUM VCO 
Address: Operational Base + offset (Ox069C) 


Bit |Attr| Reset Value 


ro_frame_num_end_vcO 

31:16|Ro |ox0000 The frame number of frame end of virtual channel 0. 
ro_frame_num_start_vcO 

15:0 [ko eee The frame number of frame start of virtual channel 0. 


VICAP_MIPIS FRAME NUM _VC1 
Address: Operational Base + offset (Ox06A0) 


Bit [attr [Reset Value 


ro_frame_num_end_vcl 
saa 
; é|Ro foxoo0o The frame number of frame end of virtual channel 1. 
ro_frame_num_start_vc1 
15:0 |Ro | ede The frame number of frame start of virtual channel 1. 


VICAP_ MIPIS FRAME NUM VC2 
Address: Operational Base + offset (0x06A4) 


Bit |Attr| Reset Value 


ro_frame_num_end_vc2 

31:16|Ro [ox0000 The frame number of frame end of virtual channel 2. 
ro_frame_num_start_vc2 

15:0 [Ro exp000 The frame number of frame start of virtual channel 2. 


VICAP_MIPIS FRAME NUM_VC3 
Address: Operational Base + offset (Ox06A8) 


Bit [attr [Reset Value 


ro_frame_num_end_vc3 
31:16|R0_foxo00o The frame number of frame end of virtual channel 3. 


ro_frame_num_start_vc3 
15:0 [Ro eee The frame number of frame start of virtual channel 3. 


VICAP MIPIS IDO EFFECT CODE 
Address: Operational Base + offset (OxO06AC) 
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| Bit _|Attr| Reset Value 


RO |0x0 reserved 
sw_sony_effect_code1_id0O 
Effect code of idO for sony sensor. 


I5:14|RO [oxo reserved 
: sw_sony_effect_code0_idO 
es Effect code of idO for sony sensor. 


VICAP MIPIS5S ID1 EFFECT CODE 
Address: Operational Base + offset (Ox06B0) 


| Bit |attr|ResetValue| ieescription 
31:30]RO oxo reserved 


; sw_sony_effect_code1_id1 
as 16(RW | rer Effect code of id1 for sony sensor. 


15:14|RO [oxo ____[reserved 
; sw_sony_effect_codeO_id1 
acces Effect code of id1 for sony sensor. 


VICAP MIPIS ID2 EFFECT CODE 
Address: Operational Base + offset (Ox06B4) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


: sw_sony_effect_code1_id2 
ad 16(RW | oe Effect code of id2 for sony sensor. 


15:14[RO_|oxo reserved 
; sw_sony_effect_code0_id2 
asin Effect code of id2 for sony sensor. 


VICAP_MIPIS5 ID3 EFFECT CODE 
Address: Operational Base + offset (Ox06B8) 


sw_sony_effect_code1_id3 
areas, Effect code of id3 for sony sensor. 
15:14|RO |0x0 reserved 


; sw_sony_effect_code0_id3 
oxneee Effect code of id3 for sony sensor. 


29:16|/RW |0x0000 


VICAP_MIPIS ON PAD VALUE 
Address: Operational Base + offset (OxO6BC) 


Bit [attr [Reset Value 
31:14]RO_[0x00000 


: sw_on_pad_value 
seatibeas Padding value for ON sensor 
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VICAP MIPIS SIZE NUM IDO 
Address: Operational Base + offset (Ox06CO) 


Bit |Attr| Reset Value 
31:30|RO_|oxo_ reserved 


ro_line_num_idO 
29:16|Ro_foxo00o The idO line number in one frame. 


15:14RO [oxo reserved ssid 
: ro_pix_num_idO 
13:0 [ko tea The idO pixel number in one line. 


VICAP MIPIS SIZE NUM ID1 
Address: Operational Base + offset (0x06C4) 


| Bit |Attr| Reset Value Description 
31:30/RO_|oxo reserved 


ro_line_num_id1 
29:16|R0_|oxo00o The idi line number in one frame. 


15:14|RO [oxo reserved 
; ro_pix_num_id1 
13:0 [Ro emu The id1 pixel number in one line. 


VICAP MIPIS SIZE NUM ID2 
Address: Operational Base + offset (Ox06C8) 


| Bit |Attr| Reset Value Description 
31:30[RO_ [oxo reserved 


ro_lineé_num_id2 
29:16|R0_foxo00o The id2 line number in one frame. 


15:14|RO_|oxo reserved 
; ro_pix_num_id2 
13:0 [Ro Oaenee The id2 pixel number in one line. 


VICAP_MIPIS SIZE NUM_ID3 
Address: Operational Base + offset (Ox06CC) 


[Bit [attr [Reset Value 
31:30|R0 [oxo —iresewed ——SOC—“‘*‘“—*S*~‘“‘“s*s*S*SC“‘“‘SCSCS*SCS*S 


ro_lineé_num_id3 
29:16|R0_foxo000 The id3 line number in one frame. 


i5:14/RO |oxo reserved 


; ro_pix_num_id3 
13:0 |ro | exouge The id3 pixel number in one line. 


VICAP SCL CH CTRL 
Address: Operational Base + offset (0x0700) 
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| Bit _|Attr| Reset Value 


sw_scl_mux_ch3 
5'dO: Select MIPIO IDO 
5'd1: Select MIPIO ID1 
5'd2: Select MIPIO ID2 
5'd3: Select MIPIO ID3 
5'd4: Select MIPI1 IDO 
5'd5: Select MIPI1 ID1 
5'd6: Select MIPI1 ID2 
5'd7: Select MIPI1 ID3 
5'd8: Select MIPI2 IDO 
5'd9: Select MIPI2 ID1 
5'd10: Select MIPI2 ID2 
5'd11: Select MIPI2 ID3 
31:27|RW |0x00 5'd12: Select MIPI3 IDO 
5'd13: Select MIPI3 ID1 
5'd14: Select MIPI3 ID2 
5'd15: Select MIPI3 ID3 
5'd16: Select MIPI4 IDO 
5'd17: Select MIPI4 ID1 
5'd18: Select MIPI4 ID2 
5'd19: Select MIPI4 ID3 
5'd20: Select MIPI5 IDO 
5'd21: Select MIPI5 ID1 
5'd22: Select MIPI5 ID2 
5'd23: Select MIPI5 ID3 
5'd24: Select DVP 
Others: Reserved 


sw_scl_mode_ch3 
Scale mode for channel 3. 
2'bOO: 8 times scale 

26:25|/RW 

? ont 2'b01: 16 times scale 

2'b10: 32 times scale 
Others: Reserved 
sw_scl_en_ch3 

54 rw loxo Enable ale channel3. 
1'bO: Disable 
1'bi: Enable 
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| Bit _|Attr| Reset Value 


5'd18: 
5'd19: 
5'd20: 
5'd21: 
5'd22: 
5'd23: 
5'd24: 


Select MIPI4 ID2 
Select MIPI4 ID3 
Select MIPI5 IDO 
Select MIPI5 ID1 
Select MIPI5 ID2 
Select MIPI5 ID3 
Select DVP 


Attr 

sw_scl_mux_ch2 
5'dO: Select MIPIO IDO 
5'd1: Select MIPIO ID1 
5'd2: Select MIPIO ID2 
5'd3: Select MIPIO ID3 
5'd4: Select MIPI1 IDO 
5'd5: Select MIPI1 ID1 
5'd6: Select MIPI1 ID2 
5'd7: Select MIPI1 ID3 
5'd8: Select MIPI2 IDO 
5'd9: Select MIPI2 ID1 
5'd10: Select MIPI2 ID2 
5'd11: Select MIPI2 ID3 

23:19/RW |0x00 5'd12: Select MIPI3 IDO 
5'd13: Select MIPI3 ID1 
5'd14: Select MIPI3 ID2 
5'd15: Select MIPI3 ID3 
5'd16: Select MIPI4 IDO 
5'd17: Select MIPI4 ID1 


Others: Reserved 


sw_scl_mode_ch2 
Scale mode for channel 2. 
2'b00: 8 times scale 

18:17|RW 

ont 2'b01: 16 times scale 

2'b10: 32 times scale 
Others: Reserved 
sw_scl_en_ch2 

16 rw loxo Enable cole channel2. 
1'bO: Disable 
1'bi: Enable 
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| Bit _|Attr| Reset Value 


sw_scl_mux_ch1i 
5'dO: Select MIPIO IDO 
5'd1: Select MIPIO ID1 
5'd2: Select MIPIO ID2 
5'd3: Select MIPIO ID3 
5'd4: Select MIPI1 IDO 
5'd5: Select MIPI1 ID1 
5'd6: Select MIPI1 ID2 
5'd7: Select MIPI1 ID3 
5'd8: Select MIPI2 IDO 
5'd9: Select MIPI2 ID1 
5'd10: Select MIPI2 ID2 
5'd11: Select MIPI2 ID3 
15:11}/RW |0x00 5'd12: Select MIPI3 IDO 
5'd13: Select MIPI3 ID1 
5'd14: Select MIPI3 ID2 
5'd15: Select MIPI3 ID3 
5'd16: Select MIPI4 IDO 
5'd17: Select MIPI4 ID1 
5'd18: Select MIPI4 ID2 
5'd19: Select MIPI4 ID3 
5'd20: Select MIPI5 IDO 
5'd21: Select MIPI5 ID1 
5'd22: Select MIPI5 ID2 
5'd23: Select MIPI5 ID3 
5'd24: Select DVP 
Others: Reserved 


sw_scl_mode_chl 
Scale mode for channel 1. 
2'bOO: 8 times scale 
10:9 |IRW 

Ont 2'b01: 16 times scale 
2'b10: 32 times scale 
Others: Reserved 
sw_scl_en_chl 

rw loxo Enable Beale channell. 

1'bO: Disable 
1'bi: Enable 
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| Bit _|Attr| Reset Value 


sw_scl_mux_ch0O 


5'dO: 
5'd1: 
5'd2: 
53: 
5'd4: 
5'd5: 
5'd6: 
5'd7: 
5'd8: 
5'd9: 


5'd10: 
5'd11: 
5'd12: 
bd13: 
5'd14: 
5'd15: 
5'd16: 
5'd17: 
5'd18: 
5'd19: 
5'd20: 
5'd21: 
5'd22: 
5'd23: 
5'd24: 


Select MIPIO IDO 
Select MIPIO ID1 
Select MIPIO ID2 
Select MIPIO ID3 
Select MIPI1 IDO 
Select MIPI1 ID1 
Select MIPI1 ID2 
Select MIPI1 ID3 
Select MIPI2 IDO 
Select MIPI2 ID1 
Select MIPI2 ID2 
Select MIPI2 ID3 
Select MIPI3 IDO 
Select MIPI3 ID1 
Select MIPI3 ID2 
Select MIPI3 ID3 
Select MIPI4 IDO 
Select MIPI4 ID1 
Select MIPI4 ID2 
Select MIPI4 ID3 
Select MIPI5 IDO 
Select MIPI5 ID1 
Select MIPI5 ID2 
Select MIPI5 ID3 
Select DVP 


Others: Reserved 
sw_scl_mode_ch0O 
Scale mode for channel 0. 
2'bO0: 8 times scale 
2'b01: 16 times scale 
2'b10: 32 times scale 
Others: Reserved 
sw_scl_en_chO 

Enable scale channel0. 
1'bO: Disable 

1'b1: Enable 


pf ne 


VICAP SCL CTRL 
Address: Operational Base + offset (0x0704) 


Bit |Attr| Reset Value 
31:20|RO_|0x000 


sw_dma_rst_ch3 
Write 1 will reset VICAP SCALE channel 3 path dma. 
When this bit change to 0,dma is reseted completely. 
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| Bit |Attr| Reset Value 


sw_dma_rst_ch2 

18 RW {0x0 Write 1 will reset VICAP SCALE channel 2 path dma. 
When this bit change to 0,dma is reseted completely. 
sw_dma_rst_ch1i 

17 RW |0x0 Write 1 will reset VICAP SCALE channel 1 path dma. 
When this bit change to 0,dma is reseted completely. 
sw_dma_rst_ch0O 

Write 1 will reset VICAP SCALE channel 0 path dma. 
When this bit change to 0,dma is reseted completely. 
Press value. 
SW_press_en 

12 RW |0x0 1'bO: Disable press 
1'b1: Enable press 


11:8 [RO |oxo reserved 


sw_hurry_value 
Hurry value. 
sw_hurry_en 

4 RW {0x0 1'bO: Disable hurry 
1'b1: Enable hurry 


3 |RO_|oxo reserved 


sw_water_line 
2'b00: 75% 
2:1 |RW {0x0 2'b01: 50% 
2'b10: 25% 
2'b11: 0% 


jo |RO_joxo reserved 


VICAP SCL FRAMEO ADDR CHO 
Address: Operational Base + offset (0x0708) 


Bit |Attr| Reset Value 


sw_frameO_addr_chO 
31:0 |RW |OxOO0000000 |First address of even frame for CHO path(must be aligned to 
double word). 


VICAP SCL FRAME1 ADDR CHO 
Address: Operational Base + offset (0x070C) 


Bit [attr [Reset Value 


sw_framei_addr_chO 
31:0 |RW |OxOO0000000 |First address of odd frame for CHO path(must be aligned to 
double word). 


VICAP_SCL_VLW_CHO 
Address: Operational Base + offset (0x0710) 
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| Bit _|Attr| Reset Value 


31:20}RO |0x000 reserved 
sw_vlw_chO 

19:0 |RW |0x00000 Virtual line width of even frame for CHO path(must be aligned to 
double word). 


VICAP SCL FRAMEO ADDR CHi 
Address: Operational Base + offset (0x0714) 


Bit |Attr| Reset Value 


sw_frameO_addr_chi 
31:0 |RW |OxO0000000 |First address of even frame for CH1 path(must be aligned to 
double word). 


VICAP SCL FRAME1 ADDR CHi 
Address: Operational Base + offset (0x0718) 


| Bit_|Attr| Reset Value 


sw_framel1_addr_chi 
31:0 J|RW |OxOO0000000 |First address of odd frame for CH1 path(must be aligned to 
double word). 


VICAP_SCL_VLW_CHi 
Address: Operational Base + offset (0x071C) 


Bit [attr [Reset Value 
31:20|RO_[0x000 


sw_vlw_ch1 
19:0 |RW |Ox00000 Virtual line width of even frame for CH1 path(must be aligned to 
double word). 


VICAP SCL FRAMEO ADDR CH2 
Address: Operational Base + offset (0x0720) 


Bit |Attr| Reset Value 


sw_frameO_addr_ch2 
31:0 |RW |OxOO0000000 |First address of even frame for CH2 path(must be aligned to 
double word). 


VICAP_SCL_FRAME1 ADDR CH2 
Address: Operational Base + offset (0x0724) 


Bit [attr [Reset Value 


sw_framei_addr_ch2 
31:0 |RW |OxOO000000 |First address of odd frame for CH2 path(must be aligned to 
double word). 


VICAP SCL VLW_CH2 
Address: Operational Base + offset (0x0728) 
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| Bit _|Attr| Reset Value 


31:20}RO |0x000 reserved 
sw_vlw_ch2 

19:0 |RW |0x00000 Virtual line width of even frame for CH2 path(must be aligned to 
double word). 


VICAP SCL FRAMEO ADDR CH3 
Address: Operational Base + offset (0x072C) 


Bit |Attr| Reset Value 


sw_frameO_addr_ch3 
31:0 |RW |OxOO0000000 |First address of even frame for CH3 path(must be aligned to 
double word). 


VICAP SCL FRAME1 ADDR CH3 
Address: Operational Base + offset (0x0730) 


| Bit_|Attr| Reset Value 


sw_framei_addr_ch3 
31:0 J|RW |OxOO0000000 |First address of odd frame for CH3 path(must be aligned to 
double word). 


VICAP SCL VLW_CH3 
Address: Operational Base + offset (0x0734) 


Bit [attr [Reset Value 
31:20|RO_[0x000 


sw_vlw_ch3 
19:0 |RW |0x00000 Virtual line width of even frame for CH3 path(must be aligned to 
double word). 


VICAP SCL CHO BLACK LEVEL 
Address: Operational Base + offset (0x0738) 


VICAP SCL CH1i BLACK LEVEL 
Address: Operational Base + offset (0x073C) 


Reset Value 


31:24;RW |0x00 


sw_scl_chi_black_11 
The black level for scale channeli bayer pattern 11 position. 
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| Bit _|Attr| Reset Value 


23:16}RW |0x00 sw_scl_ch1_black_10 
; The black level for scale channell bayer pattern 10 position. 


sw_scl_chi_black_01 
15:8 |RW |0x00 st 
The black level for scale channel1 bayer pattern 01 position. 
7-0 |Rw loxoo sw_scl_chi_black_00 7 
The black level for scale channeli bayer pattern 00 position. 


VICAP SCL CH2 BLACK LEVEL 
Address: Operational Base + offset (0x0740) 


Bit |Attr| Reset Value 


sw_scl_ch2_black_11 
1:24);RW |0x00 
si:zafaw foxoo |W. black level for scale channel2 bayer pattern 11 position. 
sw_scl_ch2_black_10 
z3:16|aw joxoo fe black level for scale channel2 bayer pattern 10 position. 
|_ch2_black_01 
15:8 |RW |ox00 sale ey . 
The black level for scale channel2 bayer pattern 01 position. 
|_ch2_black 
7:0 |RW |oxoo ae reo ” 
The black level for scale channel2 bayer pattern 00 position. 


VICAP_SCL_CH3 BLACK LEVEL 
Address: Operational Base + offset (0x0744) 


Bit |Attr| Reset Value 


VICAP TOISPO CH CTRL 
Address: Operational Base + offset (0x0780) 


| Bit |Attr Reset Value Description 
31:27|RO_|oxoo reserved 


sw_toispO_vc_hdr_ch_main 
26:25|RW 
e:2s|aw foxo (at vc hdr main channel. 


sw_toispO_vc_hdr_protect 
Enable toispO vc hdr protect. 
1'bO: Disable 

1'b1: Enable 
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| Bit _|Attr| Reset Value 


5'do: 
5'd1: 
5'd2: 
53: 
5'd4: 
5'd5: 
5'd6: 
5'd7: 
5'd8: 
5'd9: 


1'bO: 
1'b1: 


5'd10: 
5'd11: 
5'd12: 
bd13: 
5'd14: 
5'd15: 
5'd16: 
5'd17: 
5'd18: 
5'd19: 
5'd20: 
5'd21: 
5'd22: 
5'd23: 
5'd24: 
Others: Reserved 
18:17|RO [oxo reserved 
sw_toispO_en_ch2 

Enable toispO channel2. 


sw_toispO_mux_ch2 


Select MIPIO IDO 
Select MIPIO ID1 
Select MIPIO ID2 
Select MIPIO ID3 
Select MIPI1 IDO 
Select MIPI1 ID1 
Select MIPI1 ID2 
Select MIPI1 ID3 
Select MIPI2 IDO 
Select MIPI2 ID1 
Select MIPI2 ID2 
Select MIPI2 ID3 
Select MIPI3 IDO 
Select MIPI3 ID1 
Select MIPI3 ID2 
Select MIPI3 ID3 
Select MIPI4 IDO 
Select MIPI4 ID1 
Select MIPI4 ID2 
Select MIPI4 ID3 
Select MIPI5 IDO 
Select MIPI5 ID1 
Select MIPI5 ID2 
Select MIPI5 ID3 
Select DVP 


Disable 
Enable 
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| Bit _|Attr| Reset Value 


5'do: 
5'd1: 
5'd2: 
53: 
5'd4: 
5'd5: 
5'd6: 
5'd7: 
5'd8: 
5'd9: 


1'bO: 
1'b1: 


tee 


5'd10: 
5'd11: 
5'd12: 
bd13: 
5'd14: 
5'd15: 
5'd16: 
5'd17: 
5'd18: 
5'd19: 
5'd20: 
5'd21: 
5'd22: 
5'd23: 
5'd24: 
Others: Reserved 
10:9 |RO [oxo reserved 
sw_toispO_en_ch1 

Enable toispO channel1. 


sw_toispO_mux_ch1 


Select MIPIO IDO 
Select MIPIO ID1 
Select MIPIO ID2 
Select MIPIO ID3 
Select MIPI1 IDO 
Select MIPI1 ID1 
Select MIPI1 ID2 
Select MIPI1 ID3 
Select MIPI2 IDO 
Select MIPI2 ID1 
Select MIPI2 ID2 
Select MIPI2 ID3 
Select MIPI3 IDO 
Select MIPI3 ID1 
Select MIPI3 ID2 
Select MIPI3 ID3 
Select MIPI4 IDO 
Select MIPI4 ID1 
Select MIPI4 ID2 
Select MIPI4 ID3 
Select MIPI5 IDO 
Select MIPI5 ID1 
Select MIPI5 ID2 
Select MIPI5 ID3 
Select DVP 


Disable 
Enable 
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| Bit _|Attr| Reset Value 


sw_toispO_mux_chO 


5'do: 
5'd1: 
5'd2: 
53: 
5'd4: 
5'd5: 
5'd6: 
5'd7: 
5'd8: 
5'd9: 


1'bO: 
1'b1: 


pe 


VICAP_TOISPO CROP _ SIZE 


5'd10: 
5'd11: 
5'd12: 
bd13: 
5'd14: 
5'd15: 
5'd16: 
5'd17: 
5'd18: 
5'd19: 
5'd20: 
5'd21: 
5'd22: 
5'd23: 
5'd24: 
Others: Reserved 
2:1 [Ro [oxo reserved 
sw_toispO_en_chO 

Enable toisp0O channelO. 


Select MIPIO IDO 
Select MIPIO ID1 
Select MIPIO ID2 
Select MIPIO ID3 
Select MIPI1 IDO 
Select MIPI1 ID1 
Select MIPI1 ID2 
Select MIPI1 ID3 
Select MIPI2 IDO 
Select MIPI2 ID1 
Select MIPI2 ID2 
Select MIPI2 ID3 
Select MIPI3 IDO 
Select MIPI3 ID1 
Select MIPI3 ID2 
Select MIPI3 ID3 
Select MIPI4 IDO 
Select MIPI4 ID1 
Select MIPI4 ID2 
Select MIPI4 ID3 
Select MIPI5 IDO 
Select MIPI5 ID1 
Select MIPI5 ID2 
Select MIPI5 ID3 
Select DVP 


Disable 
Enable 


Address: Operational Base + offset (0x0784) 


Bit |Attr] Reset Value 
31:30|RO_|0xo_ reserved 


39: sw_height 
; The ees height of received image. 


16/|RW |0x01e0 


i5:14/RO |oxo reserved 


sw_width 
13:0 JRW |0x02d0 
oy Or The expected width of received image. 


VICAP TOISPO CROP START 
Address: Operational Base + offset (0x0788) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2247 


RKRK3588 TRM-Part1 


| Bit _|Attr| Reset Value 


RO |0x0 reserved 
sw_start_y 
The vertical ordinate of the start point. 


i5:14/RO_|oxo reserved 


13:0 |Rw |oxo000 arith | | 
The horizontal ordinate of the start point. 


VICAP TOISP1 CH CTRL 
Address: Operational Base + offset (0x078C) 


Bit |Attr| Reset Value 
31:27/RO [0x00 reserved 


sw_toisp1_vc_hdr_ch_main 
26:25/RW |Ox0 
e:zsjaw |oxo ft vc hdr main channel. 


29:16;/RW |0x0000 


Enable toisp1 vc hdr protect. 


1'bO: 
1'bl1: 


sw_toisp1_vc_hdr_protect 
24 RW {0x0 


Disable 
Enable 


sw_toisp1_mux_ch2 


5'dO: 
5'd1: 
5'd2: 
5'd3: 
5'd4: 
5'd5: 
5'd6: 
5'd7: 
5'd8: 
5'd9: 


is:17|RO_loxo reserved 


5'd10: 
5'd11: 
5'd12: 
5 di3 
5'd14: 
5'd15: 
5'd16: 
5'd17: 
5'd18: 
5'd19: 
5'd20: 
5'd21: 
5'd22: 
5'd23: 
5'd24: 
Others: Reserved 


Select MIPIO IDO 
Select MIPIO ID1 
Select MIPIO ID2 
Select MIPIO ID3 
Select MIPI1 IDO 
Select MIPI1 ID1 
Select MIPI1 ID2 
Select MIPI1 ID3 
Select MIPI2 IDO 
Select MIPI2 ID1 
Select MIPI2 ID2 
Select MIPI2 ID3 
Select MIPI3 IDO 
Select MIPI3 ID1 
Select MIPI3 ID2 
Select MIPI3 ID3 
Select MIPI4 IDO 
Select MIPI4 ID1 
Select MIPI4 ID2 
Select MIPI4 ID3 
Select MIPI5 IDO 
Select MIPI5 ID1 
Select MIPI5 ID2 
Select MIPI5 ID3 
Select DVP 
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| Bit |Attr| Reset Value 


1'bO: 
1'b1: 


sw_toisp1_en_ch2 
Enable toispO channel2. 


Disable 
Enable 


sw_toisp1_mux_chl 


5'do: 
5'd1: 
5'd2: 
5'd3: 
5'd4: 
5'd5: 
5'd6: 
5'd7: 
5'd8: 
5'd9: 


1'bO: 
1'bl1: 


re 


5'd10: 
5'd11: 
5'd12: 
5'd13: 
5'd14: 
5'd15: 
5'd16: 
5'd17: 
5'd18: 
5'd19: 
5'd20: 
5'd21: 
5'd22: 
5'd23: 
5'd24: 
Others: Reserved 
10:9 [RO |oxo reserved 
sw_toisp1_en_chi 

Enable toisp1 channel1. 


Select MIPIO IDO 
Select MIPIO ID1 
Select MIPIO ID2 
Select MIPIO ID3 
Select MIPI1 IDO 
Select MIPI1 ID1 
Select MIPI1 ID2 
Select MIPI1 ID3 
Select MIPI2 IDO 
Select MIPI2 ID1 
Select MIPI2 ID2 
Select MIPI2 ID3 
Select MIPI3 IDO 
Select MIPI3 ID1 
Select MIPI3 ID2 
Select MIPI3 ID3 
Select MIPI4 IDO 
Select MIPI4 ID1 
Select MIPI4 ID2 
Select MIPI4 ID3 
Select MIPI5 IDO 
Select MIPI5 ID1 
Select MIPI5 ID2 
Select MIPI5 ID3 
Select DVP 


Disable 
Enable 
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| Bit _|Attr| Reset Value 


5'dO: 
5'd1: 
5'd2: 
53: 
5'd4: 
5'd5: 
5'd6: 
5'd7: 
5'd8: 
5'd9: 


1'bO: 
1'b1: 


pe 


VICAP_TOISP1 CROP SIZE 


5'd10: 
5'd11: 
5'd12: 
5'd13: 
5'd14: 
5'd15: 
5'd16: 
5'd17: 
5'd18: 
5'd19: 
5'd20: 
5'd21: 
5'd22: 
5'd23: 
5'd24: 
Others: Reserved 
2:1 [RO joxo reserved 
sw_toisp1_en_chO 

Enable toisp1 channelO. 


sw_toisp1_mux_chO 


Select MIPIO IDO 
Select MIPIO ID1 
Select MIPIO ID2 
Select MIPIO ID3 
Select MIPI1 IDO 
Select MIPI1 ID1 
Select MIPI1 ID2 
Select MIPI1 ID3 
Select MIPI2 IDO 
Select MIPI2 ID1 
Select MIPI2 ID2 
Select MIPI2 ID3 
Select MIPI3 IDO 
Select MIPI3 ID1 
Select MIPI3 ID2 
Select MIPI3 ID3 
Select MIPI4 IDO 
Select MIPI4 ID1 
Select MIPI4 ID2 
Select MIPI4 ID3 
Select MIPI5 IDO 
Select MIPI5 ID1 
Select MIPI5 ID2 
Select MIPI5 ID3 
Select DVP 


Disable 
Enable 


Address: Operational Base + offset (0x0790) 


Bit |Attr| Reset Value 
31:29|RO_|0xo_ reserved 


28: sw_height 
; The ees height of received image. 


16/RW |0x01e0 


15:13/RO_|oxo reserved 


sw_width 
12:0 |RW |/0x02d0 
ron oy or The expected width of received image. 


VICAP_ TOISP1 CROP START 
Address: Operational Base + offset (0x0794) 
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| Bit _|Attr| Reset Value 


RO |0x0 reserved 
sw_start_y 
The vertical ordinate of the start point. 


15:13/RO_|oxo reserved 


sw_start_x 
12:0 |RW 00 = = 
12:0 faw foxoooo The horizontal ordinate of the start point. 


VICAP_ MMUO DTE ADDR 
Address: Operational Base + offset (Ox0800) 


Bit |Attr| Reset Value 


mmu_dte_addr 
aaerieacieari MMU current page table address. 


VICAP_MMUO STATUS 
Address: Operational Base + offset (0x0804) 


[it [attr[Reset Value] —=SS=S~*~*~«éi ie scription SSSCSCSCS~S~*S 
31:17]RO_[ox000000 


page_fault_bus_id 
10:6 |RW |0x00 
10:6 Jaw |ox0o Index of master reponsible for last page fault. 


page_fault_is_write 
The direction of access for last page fault: 
5 RW |0x0 
: 1'bO: Read 
1'b1: Write 


replay_buffer_empty 

4 RW 

+ jaw foxo MMU replay buffer is empty. 
mmu_idle 


The MMU is idle when accesses are being translated and there are 
no unfinished translated accesses. 


28:16|/RW |0x0000 


page_fault_active 
MMU page fault mode currently enabled . The mode is enabled by 


VICAP_MMUO COMMAND 
Address: Operational Base + offset (0x0808) 


Attr|Reset Value| ieescription 
RO_|0x00000000 


W 
W 
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| Bit |Attr| Reset Value 


mmu_cmd 

MMU_CMD. This can be: 

3'b000: MMU_ENABLE_PAGING 

3'b001: MMU_DISABLE_PAGING 
se ash es 3'b010: MMU_ENABLE_STALL 

3'b011: MMU_DISABLE_STALL 

3'b100: MMU_ZAP_CACHE 

3'b101: MMU_PAGE_FAULT_DONE 


VICAP_MMUO PAGE FAULT ADDR 
Address: Operational Base + offset (Ox080C) 


Bit |attr|ResetValue/ ss siescription 
31:0 [Rw |oxooo00000 |P29°_fault_adar 
Address of last page fault. 


VICAP_MMUO ZAP ONE LINE 
Address: Operational Base + offset (0x0810) 


_Bit_|attr| Reset Value 
mmu_zap_one_line 
1:0 |RW 
1:0 |aw eaeines Address to be invalidated from the page table cache. 


VICAP_MMUO INT RAWSTAT 
Address: Operational Base + offset (0x0814) 


[it [attr[Reset Value] —=SSS~*~*~«éi ie scriptionSSSSCSCSCS~S~*S 
31:2 [RO_[oxo0000000 


read_bus_error 
1 RW {0x0 es 
2 fw foo 
rw loxo page_fault 
Page fault. 
VICAP_ MMUO INT CLEAR 
Address: Operational Base + offset (0x0818) 


| Bit |Attr|Reset Value] (escription 
31:2 |RO_|0x00000000 


read_bus_error 
1 RW eee Saas 
page_fault 
RW 
0 frw joo Page fault. 


VICAP_MMUO INT MASK 
Address: Operational Base + offset (0x081C) 


| Bit |Attr|Reset Value] iescription 
0x00000000 
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|Attr| Reset | Reset Value | | —s———CéiDeription — i s—‘—CsSCidY 


read_bus_error 
RW {0x0 
Phebe (Ree 


page_fault 
RW 
0 frw foo Page fault 
VICAP_MMUO INT STATUS 
Address: Operational Base + offset (0x0820) 


| Bit |Attr|ResetValue| ss C(escription 
31:2 |RO_|0x00000000 


read_bus_error 

1 RW eur 

2 fw foo 
page_fault 

RW 

few foo Page fault. 

VICAP_MMUO AUTO GATING 

Address: Operational Base + offset (0x0824) 


[it [attr[Reset Value] —=SS*~*~«éi ia scriptionSSSCSCSCS~S~*S 
Si: [RO_[oxo0000000 


mmu_auto_gating 
RW /0x0 
ow [oxo When it is 1'b1, the mmu will auto gating it self 


VICAP_ MMU1 DTE ADDR 
Address: Operational Base + offset (0x0900) 


Bit |Attr| Reset Value 


mmu_dte_addr 
1: RW |0x00000000 ete Si 
1:0 |rw Joxooo00000 MMU current page table address. 


VICAP_MMU1 STATUS 
Address: Operational Base + offset (0x0904) 


[it [attr[Reset Value] —=S=SSS~*~*~«éi ie scription SSSSCSCSCS~S~* 
3117]RO_[ox000000 


page_fault_bus_id 
10:6 |RW 
10:6 jaw |oxoo Index of master reponsible for last page fault. 


page_fault_is_write 
The direction of access for last page fault: 
5 RW |0x0 
= 1'b0O: Read 
1'b1: Write 


replay_buffer_empty . 
The MMU replay buffer is empty. 
mmu_idle 

3 RW |0x0 The MMU is idle when accesses are being translated and there are 
no unfinished translated accesses. 
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| Bit |Attr| Reset Value 


stail_active 
2 RW |0x0 MMU stall mode currently enabled. The mode is enabled by 
command. 


page_fault_active 
1 RW {0x0 MMU page fault mode currently enabled . The mode is enabled by 
command. 
rw loxo Paging_enabled 
Paging is enabled. 
VICAP_MMU1 COMMAND 
Address: Operational Base + offset (0x0908) 


| Bit |Attr|Reset Value] Ciescription 
31:3 |RO_|0x00000000 


mmu_cmd 

MMU_CMD. This can be: 

3'b000: MMU_ENABLE_PAGING 

3'b001: MMU_DISABLE_PAGING 
me a ee 3'b010: MMU_ENABLE_STALL 

3'b011: MMU_DISABLE_STALL 

3'b100: MMU_ZAP_CACHE 

3'b101: MMU_PAGE_FAULT_DONE 


VICAP_MMU1 PAGE FAULT ADDR 
Address: Operational Base + offset (Ox090C) 


| Bit |Attr/ResetValue| Description 
page_fault_addr 
1:0 |RW 
1:0 faw | eradeinias Address of last page fault. 


VICAP_MMU1 ZAP ONE LINE 
Address: Operational Base + offset (0x0910) 


| Bit |Attr|Reset Value] = «éescription 
mmu_zap_one_line 

31:0 |RW |0x00000000 

31:0 rw |ox00000000, Address to be invalidated from the page table cache. 


VICAP_MMU1 INT RAWSTAT 
Address: Operational Base + offset (0x0914) 


Bit |attr|ResetValue/ ss iescription 
31:2 |RO_|0x00000000 


read_bus_error 
1 RW sey 
page_fault 
RW 
0 few joo Page fault. 


VICAP_ MMU1 INT CLEAR 
Address: Operational Base + offset (0x0918) 
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| Bit _|Attr| Reset Value 


31:2 |RO |OxO0000000 |reserved 
read_bus_ error 
Ber exe Read bus error. 


rw loxo page_fault 
Page fault. 
VICAP_ MMU1 INT MASK 
Address: Operational Base + offset (0x091C) 


| Bit |Attr|Reset Value] —Ciescription 
31:2 |RO_|0x00000000 


read_bus_error 

i} RW aN ee 

2 woo 
page_fault 

RW 

oe frw foo Page fault 

VICAP_MMU1_ INT STATUS 

Address: Operational Base + offset (0x0920) 


[it [attr[Reset Value] —=SSS*~*~«éi iescriptionSSSCSC=C~S~S~S~* 
31:2 [RO_[ox00000000 


read_bus_error 
1 RW {0x0 Stee 
a ee a 
rw loxo page_fault 
Page fault. 
VICAP_ MMU1 AUTO GATING 
Address: Operational Base + offset (0x0924) 


Bit |Attr|ResetValue/ iescription 
31:1 |RO_|0x00000000 


mmu_auto_gating 
RW {0x0 
ow [oxo When it is 1'b1, the mmu will auto gating it self 


37.5 Interface Description 
Table 37-2 VICAP Interface Description 


Module Pin Dir Pad Name IOMUX Setting 


CIF_CLKOUT/BT1120_D10/12S1_SDO3_M0/PCIE30X 
vicap_clkout O 4_CLKREQN_M1/DPO_HPDIN_MO/SPDIFO_TX_M1/UA 
RT9_TX_M1/PWM11_IR_M1/GPIO4_B4_u 


BUS_IOC_GPIO4B_IOMUX_ 
SEL_H[3:0]=4’h1 


CIF_CLKIN/BT1120_CLKOUT/I2S1_SDI3_M0/PCIE30 BUS_IOC_GPIO4B_IOMUX_ 


vicap_clkin I X2_PERSTN_M1/12C6_SDA_M3/UART8_TX_MO/SPI2 ae 
_CS1_M1/GPIO4_BO_d See Oley 
CIF_HREF/BT1120_D8/I2S1_SDO1_MO/PCIE30X1_1 

diesexhree I BUTTON_RSTN/I2C7_SCL_M3/UART8_RTSN_MO/P | BUS IOC_GPIO4B_IOMUX_ 


WM 14_M1/SPIO_CSO_M1/CAN1_RX_M1/GPIO4_B2_ | SEL_L[11:8]=4’h1 
Uu 
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Module Pin 


Dir 


Pad Name 


IOMUX Setting 


vicap_vsync 


CIF_VSYNC/BT1120_D9/12S1_SDO2_M0/PCIE20X1_ 
2_BUTTON_RSTN/I2C7_SDA_M3/UART8_CTSN_M0O/ 
PWM15_IR_M1/CAN1_TX_M1/GPIO4_B3_u 


BUS_IOC_GPIO4B_IOMUX_ 
SEL_L[15:12]=4’h1 


CIF_DO/BT1120_D0/12S1_MCLK_MO/PCIE30X1_1_C 


BUS_IOC_GPIO4A_IOMUX_ 


vicap_datao. | 1 LKREQN.M 1/UART9_RTSN_M1/SPIO_MISO_M1/GPI_ | cero r3.o)-4n1 
CIF_D1/BT1120_D1/12S1_SCLK_M0/PCIE30X1_1_W 
vicap_datat |1 | AKEN_M1/UART9_CTSN_M1/SPIO_MOSI_M1/GPIo4_ | BUS_1OC_GPIO4A_IOMUX_ 
ae SEL_L[7:4]=4'h1 
vicap data2 {1 | CIE.D2/8T1120_D2/I2S1_LRCK_MO/PCIE30x1_1_P | BUS_IOC_GPIO4A_IOMUX_ 
P_ ERSTN_M1/SPIO_CLK_M1/GPIO4_A2_d SEL_L[11:8]=4’h1 
Vicap data? |] | CIE-D3/8T1120_D3/PCIE30X1_0_CLKREQN_M1/UA | BUS_IOC_GPIO4A_IOMUX_ 
P_ RTO_TX_M2/GPIO4_A3_d SEL_L[15:12]=4’hi 
CIF_D4/BT1120_D4/PCIE30X1_0_WAKEN_M1/12C3__ 
vicap_data4 |1 | SCL_M2/UARTO_RX_M2/SPI2_MISO_M1/GPIO4_a4_ | BUS_IOC_GPIO4A_IOMUX_ 
: SEL_H[3:0]=4’h1 
CIF_D5/BT1120_D5/12S1_SDIO_MO/PCIE30X1_0_PE 
vicap_datas [I | RSTN_M1/12C3_SDA_M2/UART3_TX_M2/SPI2_MOSI Sen ery hae 
_M1/GPIO4_A5_d ihr 
CIF_D6/BT1120_D6/I2S1_SDI1_MO0/PCIE30X2_CLK 
vicap_data6 |1 | REQN_M1/I2C5_SCL_M2/UART3_RX_M2/SPI2_CLK_ ecg ota ea ers 
M1/GPIO4_A6 d ECan 
vicap datay |] | CIF.D7/8T1120_D7/I2S1_SDI2_M0/PCIE30X2_WAK | BUS_IOC_GPIO4A_IOMUX_ 
P_ EN_M1/I2C5_SDA_M2/SPI2_CSO_M1/GPIO4_A7_d_ | SEL_H[15:12]=4’h1 
CIF_D8/FSPL_CSON_M2/PCIE30X4_CLKREQN_M2/H 
vicap_datags. |1 | DMI_TX1_CEC_M2/CAN2_RX_MO/UART5_TX_M1/SPI ea 
3_CSO_M3/GPIO3_C4_u See 
CIF_D9/FSPI_CS1N_M2/PCIE30X4_WAKEN_M2/HDM 
vicap_datag |1 | 11X1_SDA_M1/CAN2_TX_MO/UART5_RX_M1/SPI3_ | BUS_IOC_GPIO3C_IOMUX_ 


CS1_M3/GPIO3_C5_u 


SEL_H[7:4]=4’h1 


vicap_datai0 


CIF_D10/PCIE30X4_PERSTN_M2/HDMI_TX1_SCL_M 
1/SPI3_MISO_M3/GPIO3_C6_u 


BUS_IOC_GPIO3C_IOMUX_ 
SEL_H[11:8]=4’h1 


vicap_datail 


CIF_D11/PCIE20X1_2_ CLKREQN MO/HDMI_TXO_SCL_M 
2/12C5_SCL_MO/SPI3 MOSI_M3/GPIO3_C7_u 


BUS_IOC_GPIO3C_IOMUX_ 
SEL_H[15:12]=4’h1 


vicap_data12 


CIF_D12/PCIE20X1_2_WAKEN_M0O/HDMI_TX0O_SDA_ 
M2/12C5_SDA_MO/UART4_RX_M1/PWM8_M2/SPI3_ 
CLK_M3/GPIO3_DO0O_u 


BUS_IOC_GPIO3D_IOMUX_ 
SEL_L[3:0]=4’h1 


vicap_data13 


CIF_D13/PCIE20X1_2_PERSTN_MO/HDMI_RX_CEC_ 
M1/UART4_TX_M1/PWM9_M2/SPIO_MISO_M3/GPIO 
3_Di_d 


BUS_IOC_GPIO3D_IOMUX_ 
SEL_L[7:4]=4’h1 
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Module Pin | Dir Pad Name IOMUX Setting 


CIF_D14/PCIE30X2_CLKREQN_M2/HDMI_RX_SCL_M 
1/12C7_SCL_M2/UART9_RTSN_M2/SPIO_MOSI_M3/ 
GPIO3_D2_d 


BUS_IOC_GPIO3D_IOMUX_ 
SEL_L[11:8]=4’h1 


ro 


vicap_data14 


CIF_D15/PCIE30X2_WAKEN_M2/HDMI_RX_SDA_M1 
/12C7_SDA_M2/UART9_CTSN_M2/PWM10_M2/SPIO_ 
CLK_M3/GPIO3_D3_d 


BUS_IOC_GPIO3D_IOMUX_ 
SEL_L[15:12]=4’h1 


ro 


vicap_datai5 


Notes: I=input, O=output, I/O=input/output, bidirectional 
Furthermore, different IOs are selected and connected to different flash interface, which is 
shown as follows. 


37.6 Application Notes 


37.6.1 DVP Interface 

@ The MSB 4 bits of SAV/EAV of BT.656/BT.1120 are configurable, and the default values of 
SAV/EAV abide by the agreement. 

@ The sw_only_sav_mode for BT.656/BT.1120 is more robust for the case that the EAV is 
wrong. 

@ User can read the register of ro_sync_header_O~ro_sync_header_7 to obtain the recent 
8 SAV/EAV. 

@ Inthe multi-ID mode the LSB 4 bits of SAV/EAV are used to distinguish ID. In most 
cases the LSB 2 bits of SAV/EAV are ID number, in these cases the register 
sw_chid_bit_en should be configured as 4’h3. 

@ The register sw_yuyv_in_order should be configured correctly. In the BT.1120 case 
2’h0/2’h2 are the same for UV sequence and 2’h1/2’h3 are the same for VU sequence. 

@ Inthe dual-edge sampling case, the SYS_GRF_SOC_CON2[5] must be set to 1, and the 
register sw_dualedge_en must be set to 1. The clock phase could be adjusted by setting 
the SYS_GRF_SOC_CON3[7:0]. 

37.6.2 MIPI Interface 

@ The register sw_crop_en is suggested to be set to 1. The register sw_width/sw_start_x 
should be aligned to 4. 

@ Inthe sony identification code hdr mode, the register sw_sony_effect_code0/1 should 
be configured correctly according to the camera manual. 

@ Inthe line counter hdr mode, the register sw_on_pad_value should be configured 
correctly according to the camera manual. 

@ Inthe VC hdr mode, the register sw_vc_hdr_protect is suggested to be set to 1, and the 
register sw_vc_hdr_id_main should be configured as the first coming id that is the long 
exposure frame id. 

@ The register sw_cap_en_idx is recommended for static configuration, and the register 
Sw_cCap_en is recommended for dynamic configuration. 

37.6.3 Scale down 

@ The register sw_scl_chx_black_00/01/10/11 is the black level value for bayer pattern 
00/01/10/11 position. 

@ The bit width of scale down output data is 16. When the max bit width of the scale down 
output data exceed 16, output data will be clipped. For example, 8 times scale down for 
RAW 12, the bit width is 18, then the result will be clipped to 16 bits. 

@ When the width is not a multiple of double scale down times,then the result will be 
rounded up to an integer. For example, the image width is 4656 and 32 times scaling 
down is performed, the result width equals to (ceil(4656/64)*64)/32. 

@ When the height is not a multiple of double scale down times, then the result will be 
rounded down to an integer. For example, the image height is 1080 and 8 times scaling 
down is performed, the result height equals to (floor(1080/16)*16)/8. 

37.6.4 TOISP 

@ The register sw_width/sw_start_x should be aligned to 4. 

@ Although there are three channels to ISP, user just need enable channel O and select the 
short exposure frame id. 
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37.6.5 DMA 

@ The start address/virtual stride should be aligned to 8 at least. And being aligned to 64 
is good for DDR. 

@ User could shut down DMA transferring by setting the register sw_dma_en to 0. 

@ User could set sw_hurry_en/sw_press_en to 1 for dynamic adjusting the priority of 
VICAP. And the register sw_water_line is the triggering condition of pulling up 
hurry/press signal. 

@ For DVP path the register sw_yuyv_out_order is effective when the register 
sw_wrddr_type is NV16/NV12/YUYV. And in the NV16/NV12 case, 2’h0/2’h2 are the 
same for UV sequence and 2’h1/2'h3 are the same for VU sequence. 

@ For MIPI path the register sw_yuyv_out_order is effective when the register 
sw_wrddr_type is YUYV. And in the NV16/NV12 case, sw_yuyv_out_order need to be 
configured as the same as sw_yuyv_in_order. 

@ There are two modes for line counter interrupt.In one-time mode, if line_int_num =100, 
the line_intst will be 1 when receive 100th line. In circular mode, if line_int_num =100, 
the line_intst will be 1 when receive 100th line2O0Oth line30Oth line...... 

@ There are two AXI masters and two MMUs in VICAP. The AXI_0/MMU_0O are used for 


MIPI_O/MIPI_2/MIPI_5/SCALE, and the AXI_1/MMU_1 are used for 
MIPI_1/MIPI_3/MIPI_4/DVP. 


37.6.6 Reset 


DMA will be auto-reset when DMA goes wrong, for example fifo overflow. And DMA will 
transfer data from the next frame. 

DMA also could be soft-reset by the register sw_dma_trst. 

User could reset the entire data path (interface/dma) by setting the register sw_soft_rst 
to 1. And the scale/toisp module will be reset if the sw_scl_mux/sw_toisp_mux is setted 
to choose the path. 
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Chapter 38 FishEye Correction( FEC) 


38.1 Overview 
- supports the following features: 


Input mode and data format 

m™ Support RASTER: YUV422SP, YUV422I, YUV420SP 

Output mode and data format 

mM RASTER: YUV422SP, YUV422I, YUV420SP 

mM FBCE: YUV422SP, YUV420SP 

Support 16x8, 32x16 two density 

Support up to 4 times reduction factor 

The basic unit of the destination end is 16x16 and 32x32. For the larger distortion uses 
16x16, and the smaller distortion uses 32x32. When the corresponding source exceeds 
64x64, then directly fills Y=O0, U=128, V=128 

Support level interrupt 

Support 32bit AHB 

Support 128bit AXI 

Support 128bit MMU, MMU affect FEC performance, it is recommended to close MMU 
Input resolution 128x128~8188x8188 

Output resolution 128x128~4096x4096 

Source width and height must be x4 

Destination width and height must be x4 

Y Interpolation: Bicubic; C Interpolation: Biliner 


38.2 Block Diagram 


~ - : 


meshx_}meshy_ j pixel_dma_wr 
dma_ | dma_ ster st/foce 
master | master = 


Fig. 38-1 FEC Block Diagram 


38.3 Function Description 


The principle of FEC is to obtain the corresponding source data according to the meshgrid 
requirements, and then perform interpolation according to the corresponding coefficients, as 
shown in the following figure: 
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blockscope.y) blockscope.y/2) 


blockscope.height blockscope.height/2 


Fig. 38-2 FEC function description 


1. You need to align the resolution to 32x32 firstly, and then down-sample according to the 
meshgrid density of 16x8 or 32x16 

2. Decimals meshgrid and integer meshgrid are stored separately, and the address must 
aligned to 16B 

3. And due to the pixel scan, in order to achieve the maximum efficiency of using the grid, 
the meshgrid timing needs to be overlapped, according to the 32x128 block, as shown in the 
following figure: 


Fig. 38-3 FEC meshgrid overlap 
4. Consistent with the pixel scanning, the meshgrid can be used with maximum efficiency 
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CO ey 


i 


Fig. 38-4 FEC meshgrid order in DDR 


38.4 Register Description 


38.4.1 Registers Summary 


Description 


x00000000 |°*° RD virtual stride, 168 
aligned, word unit 
16B aligned 


os) 
L 
Oo 
YY 
wn 
ae) 
Cc 
© 
= 
= 
je) 
oO 
jae 
jae 
WY 
eH 
oO 
(oo) 
(oo) 
oO 
oO 
oO 
oO 
(jo) 
x< 
oO 


0x0000 


FEC ISPP UPDATE —_—_—|0x0004 
FEC ISPP RESET ———_—_—|0x000C 
FEC ISPP_CLKGATE _|0x0010 
FEC INT MSK | 0x0020 
FEC_INT-RAW __|Ox0024 
FEC INT STA | 0x0028 
FEC INT SET | 0x002C 
FEC INT CLR =| 0x0030 
FEC ISPP STATUS ——_—_—|0x0054 
FEC MICTRL | 0x0C00 
16B aligned 


FEC ISPP_ START 


2261 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


RKRK3588 TRM-Part1 


Reset ae 
FE h x int 
FEC MESH XINT BASE |oxocio |w_ |loxooo00000 |PEC Mesh * integer base address, 
16B aligned 
h x fracti 
FEC MESH XFRA BASE |oxocia |w_ |loxooo00000 |PEC Mesh * fraction base address, 
16B aligned 
FEC MESH YINT BASE |oxocis |w_ |oxoooo0000 |FEC Mes ¥ Integer base address, 
16B aligned 
FEC MESH YFRA BASE |oxocic |w_ |loxooo00000 |PEC Mesh ¥ fraction base address, 
16B aligned 
FEC WR_VIR STRIDE |oxoc20_ |w_ |loxoo000000 |FEC We virtual stride, 16B 
aligned, word unit 
FEC_WR_Y BASE oxbeo4:: ‘IW. loxooodooed | oe ey Pasesadaress, 
16B aligned 
DMA writ 
FEC _WR_UV_BASE Gx6coe: . lw joxondanue: Poe os Wine ty ase ageress, 
16B aligned 
DMA 
FEC RD Y BASE SHD  |oxoc2c_ |w_ |oxooo00000 [PEC PM "ead ¥ base address 
shadow, 16B aligned 
DMA 
FEC _RD UV BASE SHD |oxoc30 |w_ |oxoo000000 |PE> PM "ead uv base address 
shadow, 16B aligned 
DMA t 
a MESH_XINT BASE S 0x0C34 0x00000000 FEC read x integer base 
address shadow, 16B aligned 
FEC MESH XPRA BASE MESH XFRA BASE S 0x0C38 0x00000000 FEC DMA read x fraction base 
address shadow, 16B aligned 
FEG_MESH YINT BASE 5 MESH _YINT BASE S 0x0C3C 0x00000000 FEC DMA read y integer base 
address shadow, 16B aligned 
FEC MESH YFRA BASE S MESH _YFRA BASE S 0x0C40 0x00000000 FEC DMA read y fraction base 
HD address shadow, 16B aligned 
FEC WR_Y BASE SHD  |0x0C44 PxOOUUOGGO he ee» pase aadiess 
shadow, 16B aligned 
A writ 
FEC WR_UV_BASE SHD |oxoc4as |w_ |oxooo00000 [PEC PMA write uv base address 
shadow, 16B aligned 


FEC MESH SIZE 
FEC DMA STATUS 
FEC SRC SIZE 
FEC MMU DTE ADDR 
aes | ee 


FEC MMU PAGE FAULT 
caen u S u OxOFOC a MMU address of last page fault 
t lidat 
FEC _MMU_ZAP ONE _LINE|0x0F10 exoobaseeg | ee ee 
from the page table cache 
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Reset Description 
Value J 


FEC_MMU_INT RAWSTAT |0x0F14 —_|w__|0x00000000 |MMU raw interrupt 
FEC MMU INT CLEAR |0x0F18 |W __|0x00000000 |MMU interrupt clear 


FEC MMU_INT MASK 
FEC _MMU_INT STATUS _ 
FEC_MMU_AUTO_GATING | 
FEC_MMU REG LOAD_EN | 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


38.4.2 Detail Register Description 
FEC ISPP_ START 
Address: Operational Base + offset (Ox0000) 


| Bit |Attr|Reset Value] —Ciescription 
31:3 |RO_|0x00000000 


5 Wi1 0x0 sw_fec_st 
Cc ISPP command start 
1:0 |RO joxo.freseved 


FEC _ISPP_UPDATE 
Address: Operational Base + offset (0x0004) 


[it [att Reset vatue] _eseription 
31:3 [RO_[ox00000000 


- OM sw_cfg_force_upd 
ISPP or force update for FEC 
afte — reserved 


FEC ISPP_ RESET 
Address: Operational Base + offset (Ox000C) 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


sw_glb_init_dis 
21:16;)RW |0x00 Hardware will reset automatically at frame start if the module 
Corresponding bit set to O 


15:12/RO_|oxo reserved 


sys_reg_msoft_rst 
11:8 |RW |0Ox0 Scale hardware will reset automatically at frame start if the 
module Corresponding bit set to 0 


7:2 |RO_|oxoo reserved 


sw_rst_protect_dis 

Safety reset select 
1 RW {0x0 

1'bO: Protect reset 

1'b1: Direct reset 


W1 0x0 sw_glb_soft_rst_all 
Cc FEC soft reset with self-clear 
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FEC ISPP CLKGATE 
Address: Operational Base + offset (0x0010) 


[it [attr[Reset Value] —=SSS*~*~«éi iescription SSCSC~CS~S~«* 
31:6 [RO_[oxo000000 


sw_glb_ckg_dis 
; Global clk gate_dis 
4:0 _|RO [oxoo—ireserved ——s—“‘“‘CS*S*™*~*~C~C~*—C—~*@CY 


FEC INT MSK 
Address: Operational Base + offset (0x0020) 


| Bit |Attr|ResetValue| —Ciescription 
31:9 |RO_|0x000000 


bound_cross_p 
rw loxo FEC bound cross buffer interrupt mask 

1'bO: Mask 

1'b1: Not mask 

sw_fec_frame_end 

j rw loxo FEC frame end interrupt mask 
1'bO: Mask 
1'b1: Not mask 


6:4 [RO |oxo reserved 


esp_fifo_full_err 
FEC rdata fifo write error when full interrupt mask 
3 RW |0x0 
1'b0O: Mask 
1'b1: Not mask 
2:0 |RO joxo reserved 


FEC INT RAW 
Address: Operational Base + offset (0x0024) 


| Bit |Attr|ResetValue| ss Ciescription 
31:9 |RO_|ox000000 


0x0 bound_cross_p 
FEC bound cross buffer interrupt raw status 


5 60 sw_fec_frame_end 
FEC frame end interrupt raw status 


6:4 |RO_|oxo reserved 


ae esp_fifo_full_err 
a FEC rdata fifo write error when full raw status 
IRO_ [0x0 


FEC INT STA 
Address: Operational Base + offset (0x0028) 


Attr|Reset Value| SS iescription 
31:9 |RO_|0x000000 
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sw_fec_frame_end 
FEC frame end interrupt status 


reserved 


esp_fifo_full_err 


FEC rdata fifo write error when full interrupt status 


reserved 


FEC INT SET 


1'bO: Disable 
1'bi: Enable 


sw_fec_frame_end 

oe FEC frame end interrupt set 
1'bO: Disable 
1'b1: Enable 
esp_fifo_full_err 

0x0 

x0 


Address: Operational Base + offset (Ox002C) 
FEC rdata fifo write error when full interrupt set 
1'bO: Disable 


Attr/ResetValue| iescription 
IRO_|0x000000 
bound_cross_p 
Wi FEC bound cross buffer interrupt set 
Cc 
Wi1 
Cc 
Wi1 
C 
1'b1: Enable 
RO joxo reserved 
FEC INT CLR 
Address: Operational Base + offset (0x0030) 


bound_cross_p 

FEC bound cross buffer interrupt clear 
1'bO: Not clear 

1'b1: Clear 

sw_fec_frame_end 

FEC frame end interrupt clear 

1'bO: Not clear 

1'b1: Clear 

esp_fifo_full_err 

FEC rdata fifo write error when full interrupt clear 
1'bO: Not clear 

1'b1: Clear 
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| Bit |Attr| Reset Value 


2:0 RO {0x0 reserved 


FEC _ISPP_STATUS 
Address: Operational Base + offset (0x0054) 


| Bit |Attr|ResetValue| ss Ciescription 
31:23|RO_|0x000 


fec_tile_lint_cnt 
eo 16|R0 foxoo FEC tile line counter 
15:0 |RO_|0x0000 


FEC MI CTRL 
Address: Operational Base + offset (Ox0COO) 


Bit [attr [Reset Value 
31:20|RO_[ox000 


sw_fec_rd_level_i 
sw_fec_rd_opt_dis 
RW ay es eae 
bi oxo read option disable 
x0 sw_fec_fbce_sparse_mode 
FEC fbce mode sparse_en 
0x0 
x0 : 


sw_fec_wr_yuv_limit 
- 
sw_fec_wr_yuyv_ycswap 
FEC write to DDR y/c swap 
1'bO: Y/C do not swap 
1'b1: Y/C swap 
sw_fec_wr_yuyv_format 
FEC write to DDR format 
1'bO: YUV422 not YUYV format 
1'b1: YUV422 YUYV forma 
sw_fec_wr_yuv_formt 
FEC write YUV format 
1'bO: YUV420 
1'b1: YUV422 
sw_fec_wr_fbce_mode 
FEC write to DDR mode 
1'bO: Raster mode 
1'b1: FBCE mode 
sw_fec_rd_yuyv_ycswap 
FEC read y/c swap 
1'bO: Y/C do not swap 
1'b1: Y/C swap 


7 
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| Bit |Attr| Reset Value 


sw_fec_rd_yuyv_format 
FEC read YUYV format 

a BT OXO 1'bO: 422 non YUYV format 
1'b1: 422 YUYV format 


sw_fec_rd_yuv_format 
FEC read YUV format 
eA RED 1'bO: YUV420 
1'b1: YUV422 
jo RO foxo reserved 


FEC RD VIR STRIDE 
Address: Operational Base + offset (0x0C04) 


| Bit |Attr|ResetValue| ss C(escription 
31:13|RO_|0x00000 


sw_fec_rd_vir_stride 
eee FEC RD virtual stride, 16B aligned, word unit 


FEC RD Y_ BASE 
Address: Operational Base + offset (Ox0C08) 


[Bit [attr [Reset Value 


; sw_fec_rd_y_base 
NTA FEC DMA read y base address, 16B aligned 


FEC RD UV BASE 
Address: Operational Base + offset (OxOCOC) 


| Bit |attr|ResetValue| Description 
sw_fec_rd_uv_base 
eieaanaben FEC DMA read uv base address, 16B aligned 


FEC MESH XINT BASE 
Address: Operational Base + offset (Ox0C10) 


| Bit |Attr|ResetValue| = ———C—Céiescrription = 
sw_fec_mesh_xint_base 
Oe ne gee FEC mesh x integer base address, 16B aligned 


FEC MESH XFRA_ BASE 
Address: Operational Base + offset (0x0C14) 


Bit [Attr| Reset Value 


sw_fec_mesh_xfra_base 
seed FEC mesh x fraction base address, 16B aligned 


FEC MESH YINT BASE 
Address: Operational Base + offset (0x0C18) 
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| Bit |Attr| Reset Value 


: sw_fec_mesh_yint_base 
chai FEC mesh y integer base address, 16B aligned 


FEC MESH YFRA_ BASE 
Address: Operational Base + offset (Ox0C1C) 


| Bit |Attr Reset Value Description 
sw_mesh_yfra_base 
1: RW ie. ay a 
i:0 Jaw SRO OOO ERE? FEC mesh y fraction base address, 16B aligned 


FEC WR VIR STRIDE 
Address: Operational Base + offset (Ox0C20) 


| Bit_|attr| Reset Value Description 
31:13|RO_|0x00000 


sw_fec_wr_vir_stride 
Oxeeee FEC write virtual stride,16B aligned, word unit 


FEC WR_Y_BASE 
Address: Operational Base + offset (0x0C24) 


| Bit |Attr|ResetValue| Description 
sw_fec_wr_y_base 
1:0 |RW elie abe, 
1:0 faw | eine aeaisd FEC DMA write y base address, 16B aligned 


FEC WR UV BASE 
Address: Operational Base + offset (0Ox0C28) 


| Bit |attr|ResetValue| (Description 
sw_fec_wr_uv_base 
uae FEC DMA write uv base address, 16B aligned 


FEC RD Y BASE SHD 
Address: Operational Base + offset (OxO0C2C) 


Bit [attr| Reset Value 


; sw_fec_rd_y_base_shd 
1:0 [Ro EO OOROROO FEC DMA read y base address shadow, 16B aligned 


FEC RD UV BASE SHD 
Address: Operational Base + offset (Ox0C30) 


| Bit |Attr| Reset Value 


sw_fec_rd_uv_base_shd 
1:0 |ro | Guam FEC DMA read uv base address shadow, 16B aligned 


FEC MESH XINT BASE SHD 
Address: Operational Base + offset (0x0C34) 
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| Bit |Attr| Reset Value 


sw_fec_mesh_xint_base_shd 
1.0 |ro | oponneere FEC DMA read x integer base address shadow, 16B aligned 


FEC MESH XFRA_ BASE SHD 
Address: Operational Base + offset aa es 


ee Reset Value | si eeription sis 


sw_fec_mesh_xfra_base_shd 
1:0 [Ro OOP OOnee FEC DMA read x fraction base address shadow, 16B aligned 


FEC MESH YINT BASE SHD 
Address: Operational Base + offset a es 


Ate Reet Yue SSCé scription 
sw_fec_mesh_yint_base_shd 
1:0 |ro | eee FEC DMA read y integer base address shadow, 16B aligned 


FEC MESH YFRA BASE SHD 
Address: Operational Base + offset (Ox0C40) 


"pit [Attr[Reset Value|——SS~S~Céi scription CS 
; sw_fec_mesh_yfra_base_shd 
1:0 [Ro aes FEC DMA read y fraction base address shadow, 16B aligned 


FEC WR Y BASE SHD 
Address: Operational Base + offset (Ox0C44) 


Bit |Attr| Reset Value 


sw_fec_wr_y_base_shd 
1:0 |RW 
1:0 few | pegaeae FEC DMA write y base address shadow, 16B aligned 


FEC WR UV BASE SHD 
Address: Operational Base + offset (Ox0C48) 


| Bit_|Attr| Reset Value 


sw_fec_wr_uv_base_shd 
1:0 |Ro- as talrheer FEC DMA write uv base address shadow, 16B aligned 


FEC AR QOS CTRL 
Address: Operational Base + offset (0Ox0C54) 


| Bit |attr|ResetValue| ss Ciescription 
31:11|RO_|0x000000 


sw_noc_hurry_value 
10:8 |RW {0x0 seas: = 
10:8 Jaw [oxo FEC AXI read hurry enable 


7 [RO |oxo. reserved 
sw_fec_ar_mmu_qos 

6:4 |RW |0x3 

jes few Joss FEC AXI read gos value 


3:1_|RO |oxo reserved 
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| Bit |Attr| Reset Value 


sw_fec_ar_qos_en 

FEC AXI read gos enable 
By eee 1'bO: Disable 

1'b1: Enable 


FEC CORE CTRL 
Address: Operational Base + offset (Ox0C80) 


| Bit |Attr|Reset Value] = «éescription 
sw_fec_en_shd 
0x0 sw_minbuf_non_update_shd 
Mesh inbuf no Ce shadow 
a oxoo0000.—sfreserved — i  —(—si—sC 


sw_fec_cross_dis 
FEC cross buffer disable 

RM OXO 1'bO: FEC cross buffer enable 
1'b1: FEC do not cross buffer 


7 |RO_|oxo reserved 


sw_minbuf_non_update 
Mesh inbuf no update 
rw loxo es inbu up 
1'bO: Mesh update current frame 
1'b1: Mesh no update current frame 


sw_mesh_density 
Mesh density 
2 eee 1'b0O: 16x8 mesh density 
1'b1: 32x16 mesh density 
sw_fec_bic_mode 
Bicubic mode 
2'bOO: Precise 
pa URNE RAD 2'b01: Spline 
2'b10: Catrom 
2'b11: Mitchell 


2 |RO_ |oxo reserved 


sw_fec2ddr_dis 
FEC2DDR disable control bit 
: RO 1'bO: Data write to DDR 
1'bi: Data do not write to DDR 
sw_fec_en 
FEC enable 
RW 

a 1'b0: Disable 

1'bi: Enable 


FEC DST SIZE 
Address: Operational Base + offset (Ox0C88) 
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| Bit _|Attr| Reset Value 


RO {0x0 reserved 
sw_fec_dst_height 
FEC destination height 


15:13[RO [oxo reserved ee s—CisisdCY 
sw_fec_dst_width 

12: RW —fec_dast_ 

12:0 faw | eras FEC destination width 


FEC MESH SIZE 
Address: Operational Base + offset (OxOC8C) 


Bit |Attr] Reset Value 
31:22|RO_|0x000 


sw_mesh_size 
FEC mesh size 
act_width_ex = 32*((sw_fec_act_width+31)/32) 
act_height_ex = 32*((sw_fec_act_height+31)/32) 
spb_num = (act_height_x+127)/128 
left_height = ((act_height_ex % 128) == 0) ? 128: 
(act_height_ex % 128) 

; mesh_width = (sw_fec_mesh_density == 1) ? 

Se ee eee ey leak crit: e/a yas-(ace Widen sex 64-1) 

mesh_height = (sw_fec_mesh_density == 1) ? (128/16+1) : 
(128/8+1) 
mesh_left_height = (sw_fec_mesh_density == 1) ? 
(left_height/16+1) : (left_height/8+1) 
spb_mesh_size = mesh_width * mesh_height 
mesh_size = (spb_num - 1) * mesh_width * mesh_height + 
mesh_width * mesh_left_height 


FEC _DMA_ STATUS 
Address: Operational Base + offset (Ox0C90) 


[eit [attr[Reset Value] —=SSS=S~*~«éi iescription SSSCSCSCS~S~S~*S 
31:14|RO_[0x00000 


FEC bound vertical error 

a ee 
FEC bound horizontal error 
FEC blockline vertical error 


28:16|/RW |0x0000 


blkline_err_h 

FEC blockline horizontal error 
blk_err_v 

FEC blockline vertical error 


blk_err_h 


FEC block horizontal error 
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| Bit [attr|Reset Value iescription 
Ea 2 
FEC pixel panies ping-pong switch fail 
& fro foro [FtCmeh buter oingpong switch ah 
FEC mesh buffer a pong switch fail 


S_|RO_|oxo reserved 


pic_dma_active 

4 0x0 FEC Pixel ei active . 
1'b0O: DMA is not working 
1'b1: DMA is working 


3 |RO_|oxo reserved 


mesh_y_dma_active 

FEC MESH Y DMA active 
2 0x0 : 

1'b0: DMA is not working 

1'b1: DMA is working 


i |RO [oxo reserved 


mesh_x_dma_active 

FEC MESH X DMA active 
oN 1'b0: DMA is not working 

1'b1: DMA is working 


FEC SRC _ SIZE 
Address: Operational Base + offset (Ox0C98) 


[Bit [attr[Resetvaiue[ _Deseription 

31:29|RO [oxo reserved 
sw_fec_src_height 

28:16|/RW |0x0000 

ps FEC source a = 

15:13|RO [oxo reserved 
sw_fec_src_width 

12: RW Sees 

12:0 |aw oxneee FEC source width 

FEC MMU DTE ADDR 

Address: Operational Base + offset (OxOFOO) 


Bit [attr [Reset Value 


MMU_DTE_ADDR 
31:4 |RW |0x0000000 
aw foxooo00c0 | MMU current ce Table address 


3:0 [RO loxo reserved 


FEC MMU STATUS 
Address: Operational Base + offset (OxOF04) 


| Bit |Attr|ResetValue| —Ciescription 
31:11|RO_|0x000000 


PAGE_FAULT_BUS_ID 
10:6 0x00 ; 
Index of master responsible for last page fault 
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| Bit _|Attr| Reset Value 


PAGE_FAULT_IS_ WRITE 
The direction of access for last page fault: 
5 0x0 ie 


Ox REPLAY_BUFFER_EMPTY 
The MMU replay buffer is empty 


The MMU is idle when accesses are being translated and there are 


no unfinished translated accesses 
STAIL_ACTIVE 
MMU stall mode currently enabled. The mode is enabled by 


PAGE_FAULT_ACTIVE 
MMU page fault mode currently enabled. The mode is enabled by 
command 


PAGING_ENABLED 
0x0 are 
Paging is enabled 
FEC MMU COMMAND 
Address: Operational Base + offset (OxOF08) 


[it [attr[Reset Value] —=SS=S~*~*~«éi iescriptionSSSCSCSC~S~S~* 
31:3 [RO_[ox00000000 


MMU_CMD 

MMU_CMD. This can be: 

3'b000: MMU_ENABLE_PAGING 

3'b001: MMU_DISABLE_PAGING 
2:0 |WO |0x0 3'b010: MMU_ENABLE_STALL 

3'b011: MMU_DISABLE_STALL 

3'b100: MMU_ZAP_CACHE 

3'b101: MMU_PAGE_FAULT_DONE 

3'b110: MMU_FORCE_RESET 


FEC MMU PAGE FAULT ADDR 
Address: Operational Base + offset (OxOFOC) 


| Bit |Attr Reset Value Description 
PAGE_FAULT_ADDR 

31:0 |RW |0x00000000 = a 

31:0 |rw Joxoo00c000 | MMU address of last page fault 


FEC MMU ZAP ONE LINE 
Address: Operational Base + offset (OxOF10) 


| Bit_|Attr| Reset Value 


MMU_ZAP_ONE_LINE 
1: W ~ a ~ 
expoounnee MMU address to be invalidated from the page table cache 


FEC MMU_INT RAWSTAT 
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Address: Operational Base + offset (OxOF14) 


Bit |Attr} Reset Value Description 


31:2 |RO_|0x00000000 


READ_BUS_ ERROR 
1 0x0 
Read bus error 


PAGE_FAULT 
0x0 
Page fault 
FEC MMU INT CLEAR 
Address: Operational Base + offset (OxOF18) 


| Bit |Attr|Reset Value] Ciescription 
31:2 |RO_|0x00000000 


i wo loxo READ_BUS_ ERROR 
Read bus error 
PAGE_FAULT 
Wo |0x0 GE BAU 
Page fault 


FEC MMU_INT MASK 
Address: Operational Base + offset (OxOF1C) 


[it [attr[Reset Value] —=SS=S*~*~*~«éi ia scriptionSSSSCSCS~*S 
31:2 |RO_[ox00000000 


1 rw loxo READ_BUS_ ERROR 
Read bus error 
rw loxo PAGE_FAULT 
Page fault 


FEC MMU INT STATUS 
Address: Operational Base + offset (OxOF20) 


Bit |Attr|ResetValue/ iescription 
31:2 |RO_|0x00000000 


1 ox0 READ_BUS_ ERROR 
Read bus error 
PAGE_FAULT 
0x0 = 
Page fault 


FEC MMU AUTO GATING 
Address: Operational Base + offset (OxOF24) 


| Bit |Attr| Reset Value Description 
mmu_bug_fixed_disable 

31 RW |0x0 pants ee = 

paw [oxo MMU bug fixed disable, must be 1 


30:2 |RO_|0x00000000 


mmu_cfg_mode 
1 Ox1 ; ; 
MMU configuration mode 
mmu_auto_gating 
RW 1 
ow fox When it is 1'b1, the MMU will auto gate itself 
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FEC MMU REG LOAD EN 
Address: Operational Base + offset (OxOF28) 


[it [attr[Reset Value] —=SSS~*~*~«éS ie scription SSSSCSCS~S~*S 
Bi: [RO_[oxo0000000 


reg_load_mmu_en 
RW 
ow [oxo MMU register load enable 
38.5 Application Notes 


38.5.1 Setup Flow 
@ setting meshgrid information 
m@ sw_mesh_xint_base, aligned to 16B 
m™ sw_mesh_xfra_base, aligned to 16B 
m™ sw_mesh_yint_base, aligned to 16B 
™ sw_mesh_yfra_base, aligned to 16B 
@ setting source information 
m setting sw_pic_y_base/sw_pic_c_base, aligned to 16B 
m setting source format YUV420/YUV422/YUV422I1 
m setting sw_fec_src_width, sw_fec_src_height 
m setting sw_rd_vir_stride, word unit, aligned to 16B 
@ setting destination information 
m setting sw_wr_y_base/sw_wr_uv_base, aligned to 16B 
m setting destination YUV420/YUV422/YUV422I 
m setting sw_fec_act_width, sw_fec_act_height 
m setting sw_wr_vir_stride, word unit, aligned to 16B 
@ set sw_cfg_force_upd for FEC 
@ set sw_fec_st 
38.5.2 Note 
@ It is recommended malloc one line more than original source buffer in DDR. For example, 
1920x1080 source recommended 1920x1081 in DDR. When the boundary is accessed, 
since the internal DMA accesses at least 16 pixels, it may access the data of the next line. 
@ It is recommended that MMU is turned off to improve performance. 
@ Max mesh value must <= 8189 
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Chapter 39 Pulse Density Modulation Interface Controller 


39.1 Overview 


The PDM interface controller and decoder support mono PDM format. It integrates a clock 
generator driving the PDM microphone and embeds filters which decimate the incoming bit 
stream to obtain most common audio rates. 

There are two PDM controllers in the SOC. PDMO/PDM1 both support the following features: 


@ Support one internal 32-bit wide and 128-location deep FIFOs for receiving audio data 

@ Support receive FIFO full, overflow interrupt and all interrupts can be masked 

@ Support configurable water level of receive FIFO full interrupt 

@ Support combined interrupt output 

@ Support AHB bus slave interface 

@ Support DMA handshaking interface and configurable DMA water level 

@ Support PDM master receive mode 

@ Support 4 paths. Each path is composed of two digital microphone channels. It can be 
used with four stereo or eight mono microphones. Each path is enabled or disabled 
independently 

@ Support 16~24-bit sample resolution 

@ Support sample rate: 


8kHz,16kHz,32kHz,64kHz,128kHz,11.025kHz,22.05kHz,44.1kHz,88.2kHz,176.4kHz,12k 
Hz,24kHz,48kHz,96kKHz,192kHz 

@ Support two 16-bit audio data store together in one 32-bit wide location 

@ Support 16 to 31-bit audio data left or right justified in 32-bit wide FIFO 

@ Support programmable left and right channel exchange 


39.2 Block Diagram 


pdm_filter 


pdm_filter 
AHB_BUS ————aa ; PDM_IF 


N a __| . N 
y, pdm_sys_if <: > ——_ ___ pdm _if K ? 


pdm_filter 


_ DMA_IF 


pdm_filter 


| pdm_fifo < 


pdm_clk_gen 


Fig. 39-1 PDM Block Diagram 


pdm_receiver_ctrl 


System Interface 

The system interface implements the APB slave operation. It contains not only control registers 
of receiver inside but also interrupt and DMA handshaking interface. 

Clock Generator 

The Clock Generator implements clock generation function. The input source clock to the 
module is MCLK, and by the divider of the module, the clock generator generates CLK_PDM 
to receiver. 

Receiver 

The receiver can act as a decimation filter of PDM. And export PCM format data. 

Receive FIFO 

The Receive FIFO is the buffer to store received audio data. The size of the FIFO is 32bits x 
128. 
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39.3 Function Description 
39.3.1 AHB Interface 


There is an AHB Slave interface in PDM. It is responsible for accessing registers. 


39.3.2 PDM Interface 


The PDM interface is a 5-wire interface. The PDM module can support up to four external 


stereo and eight digital microphones. 


Following shows two cases of usage of the PDM, but all configurations are possible with stereo 


and mono digital microphones. 


PDM_DATAO 


PDM_DATA1 


PDM_DATA2 


PDM_DATA3 


> 


ja——_ x +—_ 


Left mono mic 


—a— XK 


right mono mic 


Left mono mic 


right mono mic 


PDM <—_ Lg —____| 


Left mono mic 


right mono mic 


Left mono mic 


right mono mic 


PDM_CLK 


Fig. 39-2 PDM with Eight Mono MIC 


PDM_DATAO 


PDM_DATA1 


PDM_DATA2 


PDM_DATA3 


>—_ 


PDM_CLK 


<——_—— << Stereo mic +H 


PDM <_ ne Stereo mic «| 


———_ ———_ Stereo mic <— 


Fig. 39-3 PDM with Four Stereo MIC 
The PDM interface consists of a serial-data shift clock output (PDM_CLK) and a serial data 
input (PDM_DATA). The clock is fanned out to both digital MICs, and both digital MICs’ data 
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(left channel and right channel) outputs share a single signal line. To share a single line, the 
digital MICs tri-state their output during one phase of the clock (high or low part of cycle, 
depending on how they are configured via their L/R input). 


PDM_CLK 


Data(R) ( Right 


Data(L) 9 ( 


Right = \_ / Left 


PDM_DATA —{ a 


data eX data 


Right \_/ Left \/ Right 
data / \ data / \ data 


Fig. 39-4 PDM interface diagram with external MIC 


39.3.3 Digital Filter 
The external PDM MIC generates a PDM stream of bits and transfers it in one period or one 
half-period of the clock provided by the PDM. The aim of the PDM is to process data from the 


PDM interface, decimate and filter the data, and store the processed data in the FIFO. 


The four paths are identical. Each path is composed of a left and a right channel. The PDM 
interface delivers eight parallel data of 1bit. Each bit goes to a filter. The aim of the filter is to 
limit the noise and export PCM format audio data. 
39.3.4 Frequency Configuration 
MCLK is the source clock signal. PDM_CLK is the output clocks generated in the PDM and is 
fed to the external microphones. They are also the internal clock of the external microphones. 
User must take care about the frequency of PDM_CLK when selecting the source clock (MCLk). 


scan_clk 


pdm_clk 


Frac_ 


clkdiv 


o_pdm_clk 


O_asp_clk 


Int_ 


mclk 


clkdiv 


scan_clk 


Int_ 
clkdiv 


-————_>) gating ;——————_> 


> 


r———— 0 fifo_clk 


> o_pdm_clk20x 


Fig. 39-5 PDM Clock Structure 


Table 39-1 Relation between PDM_CLK and Sample Rate 


PDM_CLK Sample Rate 

3.072MHz 12kHz,24kHz,48kHz,96kHz,192kHz 
2.8224MHz 11.025kHz,22.05kHz,44.1kHz,88.2kHz,176.4kHz 
2.048MHz 8kHz,16kHz,32kHz,64kHz,128kHz 


39.4 Register Description 


39.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as follows. 
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39.4.2 Registers Summary 
Reset 


Value Description 


PDM_CTRL1 0x0008 
PDM_CLK_CTRL 0x000c 


PDM_HPF_ CTRL 0x0010 jw oxoo000000 


PDM High-pass Filter Control 
Register 


0x00000000 


PDM_DATAOR_ REG 0x0034 jw  Joxoo000000 


PDM PathO Right Channel Data 
Register 


pxcoxan frase |v [ono oR HOO 


PDM_DATA_ VALID 0x0054 |W ___|0x00000000 |PDM Path Data Valid Register 
PDM VERSION 0x0058 |W |0x59313031 |PDM Version Register 


Increment Address Receive FIFO 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
39.4.3 Detail Registers Description 

PDM_SYSCONFIG 

Address: Operational Base + offset (0x0000) 

| Bit [Attr| Reset Value | 

31:3 [RO_|0x00000000 |reserved 


rx_start 
RX transfer start bit 

2 Bye OX0 1'bO: Stop RX transfer 
1'b1: Start RX transfer 


a ||RO_|oxo_ si reserved 


rx_clr 

PDM RX logic clear 

This is a self-cleared bit. High active. 
RW {0x0 Write 1'b1: Clear RX logic 

Write 1'bO: No action 

Read 1'bi: Clear ongoing 

Read 1'bO: Clear done 


PDM_CTRLO 
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Address: Operational Base + offset (0x0004 
sjm_sel 
Store justified mode 
Can be written only when SYSCONFIG[2] is 0. 
16bit~31bit DATA stored in 32 bits width FIFO. 
If VDW select 16bit data, this bit is valid only when HWT select 
1. Because if HWT is 0, every FIFO unit contains two 16bit data 
and 32 bit space is full, it is impossible to choose justified mode. 
1'bO: Right justified 
1'b1: Left justified 
path3_en 
Path 3 enable 
1'b1: Enable 
1'b0O: Disable 
path2_en 
Path 2 enable 
1'b1: Enable 
1'b0O: Disable 
pathi_en 
Path 1 enable 
1'b1: Enable 
1'b0O: Disable 
pathO_en 
Path O enable 


1'bi: Enable 
1'bO: Disable 


hwt_en 

Halfword word transform 

Only valid when VDW select 16bit data. 

1'bO: 32 bit data valid to AHB/APB bus. Low 16 bit for left 
channel and high 16 bit for right channel. 

1'b1: Low 16bit data valid to AHB/APB bus, high 16 bit data 
invalid 

filter_gate_en 

Filter gate enable 

If some filters not work, the filter and its corresponding memory 
clock will be gated if filter_gate_en is 1'b1, otherwise the clock 
will be still active. 

sig_scale_mode 

Signal scale mode select 

1'bO: CIC outputs the normal latitude. 

1'b1: Scale the CIC outputs to half of the normal latitude and 
scale 2 times after hpf-filter. 

int_div_20x_con 

Integer divider for PDM filter operation. 

This divider is used to generate internal logic operation clock 
from PDM input clock(mclk). 
Int_div_20x_con=(mclk/(frequency of internal logic operation 
clock))-1. Int_div_20x_con can be any value from O to 255. 
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| Bit |Attr|ResetValue| Ci eescription 


int_div_con 
Integer divider 
This divider is used to generate sample clock from PDM input 
15:8 |RW |0x03 clock(mclk). 
Int_div_con=(mclk/(frequency of sample clock))-1. Int_div_con 
can be any value from 0 to 255. 
Can be written only when SYSCONFIG[2] is O. 
sample_rate_sel 
Selects which kind of sample rate. 
3'bOO00: 12kHz/11.024kHz/8kHz 
; 3'bO01: 24kHZ/22.05kHz/16kHz 
Dees Meal Oe 3'b010: 32kHz 
3'b011: 48kHz/44.1kHz 
3'b100: 96kHz/88.2kHz/64kHz 
3'b101~3'b111: 192kHZ/176.4kHZ/128kHz 


data_vid_width 
Can be written only when SYSCONFIG[2] is O. 
Valid Data width 
O~14: Reserved 
15: 16bit 
; 16: 17bit 
4:0 |RW |0x17 17: 18bit 
18: 19bit 
23: 24bit 


PDM CTRL1 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 


frac_div_numerator 
31:16/RW |OxObb8 Fraction divider numerator 
Can be written only when SYSCONFIG[2] is O. 
frac_div_denomonator 
15:0 |RW |Oxea60 Fraction divider denominator 
Can be written only when SYSCONFIG[2] is O. 


PDM CLK CTRL 

Address: Operational Base + offset (0x000c) 

| Bit |Attr|ResetValue| CC‘ scription 
[31:16[RO_|Ox0000_ [reserved 


rx_path_select3 
RX Path Select 
: 2'b00: Path3 data from PDM data0O 
15:14)RW 0x3 2'b01: Path3 data from PDM datai 
2'b10: Path3 data from PDM data2 
2'b11: Path3 data from PDM data3 


rx_path_select2 
RX Path Select 
: 2'b00: Path2 data from PDM dataO 
tee RW 0x2 2'bO1: Path2 data from PDM datai 
2'b10: Path2 data from PDM data2 
2'b11i: Path2 data from PDM data3 
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| Bit |Attr|ResetValue| Ci eescription 


rx_path_select1 
RX Path Select 
2'b00: Pathi data from PDM dataO 

STO Ont 2'bO1: Pathi data from PDM datai 
2'b10: Pathi data from PDM data2 
2'bii: Pathi data from PDM data3 
rx_path_selectO 
RX Path Select 

rw. loxo 2'b00: PathO data from PDM data0O 

2'bO1: PathO data from PDM datai 
2'b10: PathO data from PDM data2 
2'b11: PathO data from PDM data3 
reserved 


7:6 |RO [0x0 [reserved 
pdm_clk_en 
PDM clk enable, working at PDM mode. 
Can be written only when SYSCONFIG[2] is O. 
1'bO: PDM clk disable 


1'bi: PDM clk enable 


div_type_sel 

Divider type select signal 

Can be written only when SYSCONFIG[2] is O. 
1'bO: Fraction divider 

1'b1: Integer divider 


Left and right channel data exchange 
1'bO: Not inverted 

1'b1: Inverted 

fir_com_bps 

Fir compensate filter bypass 
1'bO: Not bypass 

1'b1: Bypass 

cic_ds_ratio 

CIC filter decimation ratio 
2'bOO: 16 times decimation 
2'b0O1: 8 times decimation 
2'b10: 4 times decimation 
other: 8 times decimation 


PDM_HPF_ CTRL 
Address: Operational Base + offset (0x0010) 


hpfle 
High-pass filter enable for left channel 
1'bO: High pass filter for right channel is disabled. 


1'b1: High pass filter for right channel is enabled. 


hpfre 

High-pass filter enable for right channel 

1'bO: High pass filter for right channel is disabled. 
1'b1: High pass filter for right channel is enabled. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2282 


RKRK3588 TRM-Part1 


| Bit |Attr|ResetValue/ Ci eescription 


hpf_cf 
High-pass filter configure 
. 2'b00: 3.79Hz 
Ee RED RO 2'bO1: 60Hz 
2'b10: 243Hz 
2'b11: 493Hz 


PDM FIFO CTRL 

Address: Operational Base + offset (0x0014) 

| Bit |Attr|ResetValue[  ——————C‘i scription 
[31:15[RO_|Ox00000_—si[reserved 


rft 
Receive FIFO threshold 

14:8 |RW /0x00 When the number of receive FIFO entries is more than or equal 
to this threshold plus 1, the receive FIFO threshold interrupt is 
triggered. 


rfl 
7:0 0x00 Receive FIFO level 
Contains the number of valid data entries in the receive FIFO. 


PDM DMA CTRL 

Address: Operational Base + offset (0x0018) 

| Bit |Attr|ResetValue[  ———C‘i scription 
[31:9 [RO |0xo00000__—i[reserved 


rde 
Receive DMA enable 

RW" /9x0 1'bO: Receive DMA disabled 
1'bi: Receive DMA enabled 


7 |RO_|oxo_sireserved 


rdl 
Receive data level 

Rw loxif This bit field controls the level at which a DMA request is made 
by the receive logic. The watermark level = DMARDL+1; that is, 
dma_rx_req is generated when the number of valid data entries 
in the receive FIFO is equal to or above this field value + 1. 


PDM_INT_EN 

Address: Operational Base + offset (Ox001ic) 

| Bit |Attr|ResetValue[  ——C‘i scription 
[31:2 |RO_[0x00000000 [reserved 


rxoie 
RX overflow interrupt enable 
h |RW. 8x0 1'bO: Disable 
1'b1: Enable 
rxftie 
RX full threshold interrupt enable 
RW |Ox0 1'bO: Disable 
1'b1: Enable 


PDM_INT CLR 

Address: Operational Base + offset (0x0020) 

| Bit |Attr|ResetValue[ Ci‘ eScription 
[31:2 [RO_|0x00000000 [reserved 


rxoic 
RX overflow interrupt clear (high active and auto cleared). 
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PDM_INT_ST 


Address: Operational Base + offset (0x0024) 


[ResetValue| Ci@eescription 
x00000000 


0 
rxol 
0x0 RX overflow interrupt 
1'bO: Inactive 
1'b1: Active 
x0 


rxfi 

0 RX full interrupt 
1'bO: Inactive 
1'b1: Active 


PDM_RXFIFO DATA REG 
Address: Operational Base + offset (0x0030) 


ResetValue[ —Ci@eescription 


rxdr 
Ox00000000 {Receive FIFO shadow register 
When the register is read, data in the receive FIFO is accessed. 


PDM DATAOR REG 
Address: Operational Base + offset (0x0034) 


Reset Value 


[Attr| 
dataOr 
31:0 RO |ox00000000 Data of the path 0 right channel 


PDM_DATAOL REG 
Address: Operational Base + offset (0x0038) 


Reset Value 


[Attr| 
; dataOl 
oi RO |ox00000000 Data of the path 0 left channel 


PDM DATAiR REG 
Address: Operational Base + offset (O0x003c 


Reset Value 


datair 


0x00000000 |p ata of the path 1 right channel 


PDM DATAiL REG 
Address: Operational Base + offset (0x0040) 


Reset Value Description 


[Attr| Pp escription 
: datail 
a RO |ox00000000 Data of the path 1 left channel 


PDM_DATA2R_REG 
Address: Operational Base + offset (0x0044) 


Reset Value 


[Attr’| Po eseription 
: data2r 
si RO [ox00000000 Data of the path 2 right channel 


PDM DATA2L REG 
Address: Operational Base + offset (0x0048) 


Reset Value Description 


[Attr| Pe escription 
: data2l 
a RO |ox00000000 Data of the path 2 left channel 
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PDM_DATA3R_REG 
Address: Operational Base + offset (0x004c) 


| Bit |Attr| Reset Value_| 


po eseription 
. data3r 
31:0 |ro | EOOOONOOe Data of the path 3 right channel 


PDM DATA3L REG 
Address: Operational Base + offset (0x0050) 


| Bit |Attr| Reset Value 


: data3l 
31:0 [Ro | peace Data of the path 3 left channel 


PDM_DATA VALID 
Address: Operational Base + offset (0x0054) 


| Bit |Attr[ResetValue| C(Deescription 
31:4 [RO |0x0000000 [reserved 
pathO_vld 
WO |0x0 1'b0: DATAOR_REG, DATAOL_REG value is invalid. 
1'b1: DATAOR_REG, DATAOL_REG value is valid. 


3 
path1_vld 

2 WO |0x0 1'b0: DATA1R_REG, DATA1L_REG value is invalid. 
1'b1: DATA1R_REG, DATA1L_REG value is valid. 
path2_vld 

1 WO |0x0 1'b0: DATA2R_REG, DATA2L_REG value is invalid. 
1'b1: DATA2R_REG, DATA2L_REG value is valid. 
path3_vld 

WO |0x0 1'b0: DATA3R_REG, DATA3L_REG value is invalid. 

1'b1: DATA3R_REG, DATA3L_REG value is valid. 


PDM VERSION 
Address: Operational Base + offset (0x0058) 


| Bit |Attr/ Reset Value 
: version 


PDM_INCR RXDR 
Address: Operational Base + offset (0x0400) 


| Bit |Attr| Reset Value| 


Po escription 
receive_fifo_data 

31:0 Ox00000000 |FIFO data can be read from these registers. This register is used 
when the access address is increment. 


39.5 Interface Description 


There are two groups of IO interfaces embedded in the chip for each PDM. Following tables 
show the group O and group 1 of PDMO IO interface respectively. 
Table 39-2 Group 0 PDMO IO Interface Description 


Module Pin Direction Pin Name IOMUX Setting 
Spaniel 5 PDMO_CLKO_M0/I2C4_SDA_M4/PWM15_I | BUS_IOC_GPIO1C_IOMU 
Se R_M2/GPIO1_C6_d X_SEL_H[11:8]=4’h3 

PDMO_CLK1_M0/I2C2_SDA_M3/PWM11_I | BUS_IOC_GPIO1C_IOMU 
o_pdm_celki e R_M2/SP14_CS1_MO/GPIO1_C4_d X_SEL_H[3:0]=4’h3 
iepaacaaee : PDMO_SDIO_MO/SPI1_CS1_M2/GPIO1_D | BUS_IOC_GPIO1D_IOMU 
midis 5_d X_SEL_H[7:4]=4’h3 

12S0_SD02/12S0_SDI3/PDMO_SDI1_MO/I 
i_pdm_data1 I 2C7_SDA_M0O/UART6_RX_M2/SPI1_MOSI Ceca 
_M2/GPIO1_Di_d ork tl’: 
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12S0_SDO03/12SO_SDI2/PDMO_SDI2_MO0/I 

i_pdm_data2 I 2C1_SCL_M4/UART4_TX_MO/PWMO_M1/S occas 
PI1_CLK_M2/GPIO1_D2_d oa = E 
12S0_SDI1/PDMO_SDI3_M0/I2C1_SDA_M 

i_pdm_data3 I 4/UART4_RX_MO/PWM1_M1/SPI1_CSO_M Sele ane” 
2/GPIO1_D3_d am ; 

Table 39-3 Group 1 PDMO IO Interface Description 
Module Pin Direction Pin Name IOMUX Setting 

PDMO_CLKO_M1/PWM1_M0/I2C2_SDA_M 

o_pdm_clko O 0/CANO_RX_MO/SPIO_MOSI_M0/PCIE30X ie CE LIS Sioa 
1_0_CLKREQN_MO/GPIOO_CO_d Seance 
PDMO_CLK1_M1/PWM2_M0/UARTO_RX_M 

o_pdm_clk1 O 0/12C4_SDA_M2/DP0_HPDIN_M1/PCIE30 eat ie. joe 
X1_0_WAKEN_MO/GPIOO_C4_d om im ; 
12S1_SDI2_M1/PDMO_SDIO_M1/I2C6_SD 

i_pdm_datao I A_MO/UART1_RTSN_M2/PWM6_MO/SPIO_ | PMU2_IOC_GPIOOC_IOM 

= a MISO_M0/PCIE30X4_WAKEN_MO/GPIOO_ | UX_SEL_H[15:12]=4’h2 
C7_d 
12S1_SDI3_M1/PDMO_SDI1_M1/12C6_SC 

i_pdm_data1 I L_MO/UART1_CTSN_M2/PWM7_IR_MO/SP | PMU2_IOC_GPIOOD_IOM 

— oa 13_MISO_M2/PCIE30X4_PERSTN_MO/GPI UX_SEL_L[3:0]=4’h2 
O0_DO_d 
12S1_SDO2_M1/PDM0O_SDI2_M1i/PWM3_I 

i_pdm_data2 I R_MO/I2C1_SCL_M2/CAN2_RX_M1/HDMI PMU2_IOC_GPIOOD_IOM 

_ al _TXO_SDA_M1/SPI3_CSO_M2/PCIE30X2_ | UX_SEL_H[3:0]=4’h2 
PERSTN_MO/SATA_CPDET/GPIOO_D4_u 

i_pdm_data3 I PMIC_SLEEP6/PDMO_SDI3_M1/GPIOO_D6 | PMU2_IOC_GPIOOD_IOM 

a 7 d UX_SEL_H[11:8]=4’h2 


Notes: I=input, O=output, 1/O=input/output, bidirectional 


Following tables show the group 0 and group 1 of PDM1 IO interface 


respectively. 


Table 39-4 Group 0 PDM1 IO Interface Description 
Module Pin Direction Pin Name IOMUX Setting 

SDMMC_CLK/PDM1_CLKO_MO/TEST_CLK 

o_pdm_clko O OUT_MO/MCU_JTAG_TMS_MO0/CANO_RX_ ee nae 
M1/UART5_TX_M0/GPIO4_D5_d Pa i AO 
SDMMC_CMD/PDM1_CLK1_M0/MCU_JTAG 

o_pdm_clk1 O _TCK_MO/CANO_TX_M1/UART5_RX_MO0/P cee Misia 
WM7_IR_M1/GPIO4_D4_u ee 
SDMMC_D3/PDM1_SDIO_MO/JTAG_TMS_ 

i_pdm_datao I MO0/12C8_SDA_MO/UART5_RTSN_MO/PW Soke cae 
M10_M1/GPIO4_D3_u acaitng aa 
SDMMC_D2/PDM1_SDI1_M0/JTAG_TCK_ 

i_pdm_data1 I MO/12C8_SCL_MO/UART5_CTSN_M0/GPIO Se eieane. 
4_D2_u ees ee 
SDMMC_D1/PDM1_SDI2_M0/JTAG_TMS__ 

i_pdm_data2 I M1/12C3_SDA_M4/UART2_RX_M1/PWM9_ aa to cia 
M1/GPIO4_D1_u ee 
SDMMC_D0/PDM1_SDI3_MO/JTAG_TCK_ 

i_pdm_data3 I M1/12C3_SCL_M4/UART2_TX_M1/PWM8__ SN PO al 
M1/GPIO4_D0_u ree 

Table 39-5 Group 1 PDM1 IO Interface Description 
Module Pin Direction Pin Name IOMUX Setting 

PDM1_CLKO_M1/PCIE30X1_0_PERSTN_M 

o_pdm_clkO fe) 2/UART7_RX_M2/SPI0_CSO_M2/GPIO1_B ce ie cicate 
4_u RES et ee 
PDM1_CLK1_M1/PCIE30X1_0_WAKEN_M2 

o_pdm_clk1 O /SATAO_ACT_LED_M1/UART4_TX_M2/SPI Le aie 
O_CLK_M2/GPIO1_B3_d rg Vaart 
PDM1_SDIO_M1/PCIE30X1_1_PERSTN_M 

i_pdm_datao I 2/PWM3_IR_M3/SPI2_CSO_MO0/GPIO1_A7 UCL Maine 
_u Bene ‘ 

me easy , PDM1_SDI1_M1/PCIE30X4_CLKREQN_M3 | BUS_IOC_GPIO1B_IOMU 

sic: /SPI2_CS1_M0/GPIO1_BO_u X_SEL_L[3:0]=4’h2 
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late PDM1_SDI2_M1/PCIE30X4_WAKEN_M3/S | BUS_IOC_GPIO1B_IOMU 

_pdm_ PIO_MISO_M2/GPIO1_B1_d X_SEL_L[7:4]=4’h2 
PDM1_SDI3_M1/PCIE30X4_PERSTN_M3/ 

i_pdm_data3 I UART4_RX_M2/SPIO_MOSI_M2/GPIO1_B ce eieane 
2_d iphaweia ee 


Notes: I=input, O=output, I/O=input/output, bidirectional 


39.6 Application Notes 


PDM usage flow is shown as following figure. 


Disable PDM receiver 
by writing Ox0 to PDM_SYSCONFIG[2] 


Select work mode 
by writing 0x0 to PDM_CTRLO[31] 


Enable audio path, Select sample resolution 
by writing PDM_CTRLO 


Configure PDM clock 
by writing PDM_CLK_CTRL 


Configure PPM DMA 
by writing PDM_DMA_CTRL 


Configure PDM FIFO 
by writing PDM_FIFO_CTRL 


Execute a clear operation 
by writing 0x1 to PDM_SYSCONFIG[0] 


PDM_SYSCONFIG[0]=1 


Read PDM_SYSCONFIG[0] 


Enable PDM receiver 
by writing 0x1 to PDM_SYSCONFIG[2] 


Fig. 39-6 PDM Operation Flow 
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